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The objective of this research is to develop the expert system for quality problem
diagnosis in truck tyre industry.The knowledge base contains 5 after-cure problems in truck tyre
industry which are blister,  ply separation, molding defect, mold offset and spread cord & cord
show.

            The knowledge sources are trouble shootings, study notes and experience from the
human experts.The problems are devided into several minor problems which characteristics are
to be analysed for the potential causes and the corrective action at last.Level5 Object is used
as the expert system shell with production rules and backward chaining inference
engine.Based on their answers to a series of questions, the application determines the possible
causes and proposes some corrective action.

The 12 cases of after-cure problems are used for system evaluation.By comparison the
diagnosis made by the expert system with the human experts, it shows that the expert system
has enough efficiency to worh as a human expert because there is no contradiction in the
context.
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บทที่1

บทนํา

1.1 สภาวะทั่วไปและแนวโนมของอุตสาหกรรมยางรถ    

              อุตสาหกรรมยางรถในประเทศไทยซึ่งประกอบดวยยางรถยนตนั่ง  และยางรถบรรทุกไดมี
การพัฒนาอยางตอเนื่องตั้งแตป   2507    เปนตนมาเปนเวลา 36 ปมาแลวควบคูไปกับการพัฒนา
ของอุตสาหกรรมยานยนต   และปริมาณการใชยานยนตภายในประเทศ       โดยมีอัตราการเติบโต
อยูที่ประมาณ  7 – 12 % ตอป   ปจจุบันในประเทศไทยมีผูผลิตยางรถอยูประมาณ 14 ราย     โดย
แบงไดเปน 2 กลุมใหญๆคือ กลุมบริษัทรวมทุนซึ่งเปนผูผลิตรายใหญและรวมทุนกับตางประเทศมี
กําลังการผลิตรวมประมาณรอยละ 85 ของกําลังการผลิตรวมทั้งหมด    กลุมนี้มีผูผลิต 3 รายไดแก
บริษัทไทยบริดจสโตน จํากัด     กลุมบริษัทสยามมิชลิน จํากัด    และบริษัท กูดเยียร (ประเทศไทย)
จํากัด ทําการผลิตยางยานยนต(ประกอบดวย ยางรถยนตนั่ง   ยางรถบรรทุก   และยางรถจักรยาน
ยนต) หลายประเภทเชนยางรถนั่ง  ยางรถบรรทุก  ยางรถจักรยานยนต เปนตน  สวนที่เหลือจะเปน
กลุมผูประกอบการภายในประเทศซึ่งเปนกลุมผูประกอบการขนาดกลางและขนาดเล็กซึ่งมีจํานวน
ประมาณ 11 ราย   ทําการผลิตเฉพาะยางรถบรรทุกที่เปนยางผาใบเฉียง (Bias) เนื่องจากขอจํากัด
ทางดานเงินลงทุนและเทคโนโลยีการผลิต
              อุตสาหกรรมยางรถในประเทศไดรับการสงเสริมจากคณะกรรมการสงเสริมการลงทุนหรือ
BOI  ซึ่งไดดําเนินมาตรการคุมครองอุตสาหกรรมในประเทศจากการแขงขันของยางรถที่นําเขาจาก
ตางประเทศ   แตมาตรการดังกลาวถูกยกเลิกไปเมื่อป 2513   และหันมาใชมาตรการทางดานภาษี
นําเขาแทน  ปจจุบันอัตราภาษีนําเขาของยางรถเทากับรอยละ 30
              ประเทศไทยมีการสงออกจากอุตสาหกรรมยางรถตั้งแตป 2511 ปจจุบันยางรถรอยละ 34
สงออกไปตางประเทศ  สวนใหญเปนยางรถบรรทุก  รองลงมาไดแกยางรถจักรยานยนต   นอกจาก
นี้ยางรถเปนผลิตภัณฑที่ไดรับการกําหนดใหปรับลดอัตราภาษีนําเขาใหแกประเทศที่เปนสมาชิกใน
กลุมอาเซียนตามขอตกลงเขตการคาเสรีอาเซียน   หรือ  AFTA  (Asian Free Trade Area) ภายใต
โปรแกรมการลดภาษีแบบเรงรัด (Fast track)     โดยจะเริ่มปรับลดลงเหลือรอยละ 20 ในป   2540
และทยอยปรับลดจนเหลือรอยละ 5 ในป 2543
              อยางไรก็ตามชวง  2  ปที่ผานมาภาวะเศรษฐกิจที่ซบเซาในประเทศสงผลใหอุตสาหกรรม
ยานยนตซบเซาตามไปดวย  ผูผลิตยางรถจึงไดหันไปสงออกเพิ่มมากขึ้น   ทําใหโรงงานผลิตยางรถ
แตละแหงไมไดรับผลกระทบจากภาวะเศรษฐกิจมากนัก    นอกจากนี้ยังมีอัตราการเติบโตที่เพิ่มข้ึน
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ทุกป โดยในป 2542 ที่ผานมามีอุตสาหกรรมยางรถมีอัตราการเติบโตประมาณ 8 % จากกําลังการ
ผลิตในทุกประเภทประมาณปละ 10 –12 ลานเสน
               ดังนั้นแนวโนมในอนาคตยางเรเดียลจะมีบทบาทอยางมากในตลาดยางรถบรรทุก   นอก
เหนือจากในรถยนตนั่ง    ในอนาคตจะมีการใชยางเรเดียลในรถบรรทุกขนาดใหญ  รถบัส    และรถ
บรรทุกตางๆในตางประเทศมากขึ้น   ความตองการยางเรเดียลจากตางประเทศก็จะเพิ่มข้ึน    หาก
โรงงานผลิตยางในประเทศไทยตองการที่จะกาวใหทันกระแสโลก  จะตองพัฒนาตัวเองใหสามารถ
ผลิตยางเรเดียลได   แมการลงทุนจะสูงแตโรงงานสวนใหญในประเทศไทยมีศักยภาพเพียงพอที่จะ
ปรับตัวได     ประกอบกับตนทุนจากราคาวัตถุดิบยางพาราที่ต่ําลงก็ทําใหตนทุนของผูประกอบการ
ไทยต่ําลง  จึงนับเปนโอกาสที่ดีสําหรับการสงออก
              อยางไรก็ตามอุปสรรคอยางหนึ่งของผูประกอบการอุตสาหกรรมผลิตยางรถในประเทศก็
คือการประกาศลดกําแพงภาษีสินคานําเขาตามขอกําหนดของอาฟตา      ทําใหมีสินคายางรถจาก
ประเทศเพื่อนบานคือประเทศมาเลเซีย และอินโดนีเซียไหลเขามาสูตลาดประเทศไทยคอนขางมาก
เนื่องจากประเทศดังกลาวมีตนทุนการผลิตที่ต่ํากวาในไทยทั้งในสวนคาแรง   และวัตถุดิบสวนใหญ
ซึ่งก็คือยางธรรมชาติ
              พัฒนาการของอุตสาหกรรมยางรถภายในประเทศในชวง 20 ปที่ผานมาเปนพัฒนาการ
ไปสูการสงออก  โดยเฉพาะในสวนของยางรถบรรทุก  ซึ่งสวนใหญเปนการสงออกยางผาใบเฉียง
สวนยางเรเดียลเริ่มมีการพัฒนาเพิ่มมากขึ้น     โดยเฉพาะอยางยิ่งตลาดในประเทศพัฒนาแลวเชน
ญี่ปุน
              กลาวโดยสรุปตลาดยางรถมีแนวโนมที่จะเติบโตอยางตอเนื่องและมีโอกาสในการสงออก
ที่ดีสําหรับผูประกอบการในประเทศ    แตทั้งนี้การบริหารตนทุนเปนสิ่งจําเปนที่ตองนํามาพิจารณา
เนื่องจากขอจํากัดทางดานภาษีของวัตถุดิบของอุตสาหกรรมยาง ประกอบกับตองเรงลดตนทุนเพื่อ
เพิ่มศักยภาพในการแขงขันกับผูประกอบการจากตางประเทศที่มีตนทุนที่ต่ํากวา

ตารางที่ 1.1 มูลคาการจําหนายยางนอกรถบรรทุกและรถยนตโดยสาร

ภายในประเทศ สงออกโดยตรง รวม
2539 (1996) 10,598,847 458,350 11,057,197 7,289,500
2540 (1997) 9,986,555 553,482 10,540,037 7,289,500
2541 (1998) 11,588,643 2,034,421 13,623,064 7,289,500

ที่มา : ศูนยขอมูลอตุสาหกรรม  สํานักงานเศรษฐกิจอตุสาหกรรม

ป 
มูลคาการจําหนาย (พันบาท) 

กําลังการผลิต
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ตารางที่ 1.2 ปริมาณการผลิต  การสงออก  นําเขา  และปริมาณความตองการภายในประเทศของ
                   ยางรถบรรทุกในชวงป 2520-2540

หนวย : เสน
ป ปริมาณผลิต ปริมาณสงออก ปริมาณนําเขา ปริมาณความตองการ

2520 1,101,416 3,984 22,819 1,120,251
2521 1,230,289 5,095 15,970 1,241,164
2522 1,313,175 28,393 10,176 1,294,958
2523 1,140,764 162,359 9,889 988,294
2524 1,289,415 66,767 14,295 1,236,943
2525 1,305,690 21,966 15,257 1,298,981
2526 1,406,098 27,076 14,699 1,393,721
2527 1,371,734 59,328 13,594 1,326,000
2528 1,137,520 57,461 13,658 1,093,717
2529 1,150,487 77,218 11,854 1,085,123
2530 1,435,245 122,925 11,784 1,324,104
2531 1,534,500 342,240 10,676 1,202,936
2532 1,730,343 529,289 49,889 1,250,943
2533 1,661,842 385,734 244,019 1,520,127
2534 2,040,752 472,442 31,138 1,599,448
2535 2,379,704 528,542 17,744 1,868,906
2536 2,604,166 678,760 33,634 1,959,040
2537 2,682,008 885,889 58,667 1,854,786
2538 3,322,688 855,678 109,394 2,576,404
2539 3,628,650 1,352,805 74,637 2,350,482
2540 3,268,248 1,701,515 97,620 1,664,353

ที่มา : ศูนยขอมูลอตุสาหกรรม  สํานักงานเศรษฐกิจอตุสาหกรรม
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1.2 สภาพทั่วไปของปญหา

ในอุตสาหกรรมผลิตยางรถนั้นปญหาทางคุณภาพที่เกิดขึ้นมาแตละครั้ง   ไมวาจะเกิดขึ้น
กับยางหลังอบอันเปนกระบวนการสุดทายของการผลิตหรือเกิดจะในกระบวนการผลิตเอง   การแก
ปญหาลวนตองการมาตรการที่ฉับไวและมีประสิทธิผล  ทําใหตองอาศัยความเชี่ยวชาญของผูเชี่ยว
ชาญในสายงาน   ผูเชี่ยวชาญที่จะทําหนาที่วินิจฉัย และแกปญหาไดจึงตองเปนผูที่มีประสบการณ
เกี่ยวกับกระบวนการผลิตยางรถเปนอยางดี       การวินิจฉัยปญหาตองอาศัยความรูทั้งในดานของ
ความเกี่ยวของและสอดคลองกันของกระบวนการตางๆ        ความสัมพันธของชิ้นสวนตางๆในยาง
รวมทั้งจากขอมูลการสอบกลับ (Traceability) ในกระบวนการเอง       จึงจะเห็นไดวาสวนหนึ่งของ
ความรูจะมาจากการออกแบบ  ในขณะที่อีกสวนหนึ่งเปนความรูในกระบวนการผลิต

เมื่อพบปญหาทางคุณภาพในยางหลังอบ  แนวทางการวินิจฉัยของผูเชี่ยวชาญคือจะทํา
การตรวจสอบลักษณะขอบกพรอง (Characteristics of the defects) ของยางที่พบปญหา   โดยที่
ลักษณะของขอบกพรองก็คือลักษณะความผิดปกติที่ปรากฎบนยางเชน   ตําแหนงที่เกิด  ความลึก
ของแผล   รูปแบบการเกิดของรอยตําหนิ  เปนตน    การตรวจสอบลักษณะขอบกพรองนี้เปนงานที่
ตองใชความเชี่ยวชาญและประสบการณเพื่อที่จะกําหนดไดวาตําแหนง  หรือคุณสมบัติใดบางที่จะ
ตองตรวจสอบซึ่งก็จะแตกตางกันไปในแตละปญหา         ความเชี่ยวชาญนี้เกิดจากการเรียนรูผาน
ทางการฝกอบรมโดยผูเชี่ยวชาญที่อาวุโสกวา   การไปดูงานนอกสถานที่   การศึกษาจากตําราวิชา
การ   สิ่งเหลานี้จะถูกนํามาหลอมรวมกันเปนประสบการณ (Experience) ของตัวผูเชี่ยวชาญเอง

จากเหตุผลดังกลาวขางตนจึงสามารถกลาวไดวา  ความรูเร่ืองเทคโนโลยีการผลิตยางนั้น
มีความสําคัญอยางมากในการวินิจฉัยปญหาคุณภาพในอุตสาหกรรมผลิตยางรถ      กลาวคือหาก
โรงงานใดขาดแคลนผูเชี่ยวชาญซึ่งอาจเกิดจากการที่มีวิศวกรใหมในองคกรเปนจํานวนมากเกินไป
ทําใหขาดประสบการณในการแกปญหา     รวมทั้งการลาออกของผูเชี่ยวชาญหรือการโยกยายงาน
ของผูเชี่ยวชาญที่มีประสบการณ     โรงงานนั้นก็จะขาดประสิทธิภาพในการแกปญหาทางคุณภาพ
อันจะสงผลใหเกิดความสูญเสียในกระบวนการผลิต  แนวทางแกปญหาทางหนึ่งก็คือการนําผูเชี่ยว
ชาญจากตางประเทศมาเปนผูฝกสอนใหกับวิศวกรที่เขาใหม    หรือในทางกลับกันก็สงวิศวกรที่เขา
งานใหมไปฝกงานยังตางประเทศ  ในกรณีของบริษัทที่มีบริษัทรวมทุนเปนผูที่มีเทคโนโลยีเปนของ
ตนเองซึ่งแนวทางดังกลาวก็คือการสรางผูเชี่ยวชาญขึ้นมาทดแทนนั่นเอง

การรวบรวมความรูเขาไวในฐานความรู (Knowledge base) ที่เปนรูปแบบของโปรแกรม
คอมพิวเตอรจึงเปนทางเลือกที่ดีอีกทางหนึ่ง     หากสามารถดึงออกมาใชไดโดยสะดวกก็จะยิ่งเปน
ประโยชน     ในแงของผูเชี่ยวชาญที่เปนผูทําการรวบรวมความรูเองก็สามารถจะโยกยายไปทํางาน
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อยางอื่นที่แปลกใหมกวาได       สวนในแงของผูที่ไมใชผูเชี่ยวชาญเชน วิศวกรที่เขางานใหมก็จะใช
ประโยชนในรูปของการใหคําปรึกษา (Consultation)

ปญหาในกระบวนการผลิตยางที่พบในยางหลังอบสามารถแบงออกไดเปน 4 ประเภท
ใหญๆตามวิธีการตรวจสอบไดดังนี้

1.ปญหาที่เกี่ยวของหรือมีผลกระทบกับลักษณะรูปรางภายนอกของยาง ตรวจสอบได
โดยใชสายตา
               2.ปญหาที่เกี่ยวของกับโครงสรางภายในของยางเชน ลมขังในยาง ซึ่งมองไมเห็นหาก
ตรวจโดยใชสายตา แตใชเครื่อง X-Ray หรือ Ultrasound ในการตรวจสอบ

3.ปญหาที่เกี่ยวของกับตําแหนงชิ้นสวนของยาง
               4.ปญหาที่เกี่ยวของกับการกระจายน้ําหนักของยาง  ความสม่ําเสมอของแรงจากถนนที่
กระทําบนหนายาง

เนื่องจากปญหาที่ 3 และ 4 มีลักษณะแตกตางกันไปในแตละผูผลิตเชน    ขอกําหนดการ
วัด  ตําแหนงในการวัด    จึงทําใหการแกไขปญหาแตกตางกันไปดวย    งานวิจัยชิ้นนี้จึงมุงสนใจใน
ความรูเกี่ยวกับปญหาที่ 1 และ 2 เทานั้น      อยางไรก็ตามหากพิจารณาในรายละเอียดของปญหา
ประเภทที่ 1 และ 2 แลว  ปญหาบางปญหาก็ไมเหมาะที่จะนํามาพัฒนาเปนระบบผูเชี่ยวชาญเนื่อง
จากโครงสรางของการวินิจฉัยปญหาเปนแบบตรงตัว    หรือไมมีความจําเปนที่จะตองวินิจฉัยใหลึก
ลงไปในรายละเอียดเชน ปญหาสิ่งแปลกปลอม (Foreign matters)

ในงานวิจัยชิ้นนี้จึงเลือกพัฒนาระบบผูเชี่ยวชาญในปญหาที่ตองพิจารณาลักษณะขอบก
พรองตามที่กลาวไปแลวขางตนในการวินิจฉัยปญหา      วัตถุประสงคของการวินิจฉัยก็เพื่อกําหนด
แนวทางการแกไขเฉพาะหนา (Corrective action) ปญหาที่เลือกมี 5 ปญหาไดแก

1.ปญหาลมขัง (Blister)
2.ปญหาการแยกตัวของชั้นผาใบ (Ply separation)
3.ปญหาที่เกิดจากการไหล (Molding defect)
4.ปญหาแมพิมพเหลื่อม (Mold offset)
5.ปญหาเสนใยแยกตัว และเสนใยนูน (Spread cord and cord show)
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1.3 วัตถุประสงคของงานวิจัย

พัฒนาระบบผูเชี่ยวชาญ (Expert system) เพื่อชวยในการวินิจฉัยปญหาทางดานคุณ
ภาพของยางหลังอบในอุตสาหกรรมยางรถ

 1.4 ขอบเขตของงานวิจัย

1.วินิจฉัยปญหาคุณภาพในยางหลังอบ       โดยพิจารณายางรถบรรทุกผาใบเฉียง (Bias
truck tyre) และยางเรเดียลรถบรรทุกเสนใยเหล็ก (Steel cord radial truck tyre)  เพื่อกําหนดแนว
ทางการแกไขเฉพาะหนา (Corrective action)

2.วินิจฉัยเฉพาะปญหาในยางหลังอบ 5 ปญหาไดแก ปญหาลมขัง(Blister)    ปญหาการ
แยกตัวของชั้นผาใบ (Ply separation)   ปญหาที่เกิดจากการไหล (Molding defect)      ปญหาแม
พิมพเหลื่อม (Mold offset)      และปญหาเสนใยแยกตัว และเสนใยนูน  (Spread cord and cord
show)

3.ใชคอมพิวเตอรสวนบุคคล (Personal computer) ในการพัฒนาโปรแกรม

1.5 ขั้นตอน และวิธีการดําเนินงานวิจัย

1.สํารวจงานวิจัย  และทฤษฎีที่เกี่ยวของกับระบบผูเชี่ยวชาญ
2.รวบรวมความรูจากแหลงตางๆเชน ประสบการณของผูเชี่ยวชาญ, มาตรฐานคุณภาพ

ที่เกี่ยวของ(International Standard) และวารสารวิชาการที่เกี่ยวกับเทคโนโลยีการยางอื่นๆ
ในขั้นตอนนี้จะใชเครื่องมือทางคุณภาพมาชวยในการจัดโครงสรางของปญหาเชน   แผน

ผังตนไม (Tree Diagram)   
3.นําความรูที่รวบรวมไดมากลั่นกรองเพื่อใหอยูในรูปแบบที่เหมาะสําหรับการพัฒนาเปน

ระบบผูเชี่ยวชาญตอไป         
ขั้นตอนนี้จะรวมถึงการแทนคาความรู (Knowledge representation) โดยใชรูปแบบ

(Model) ที่เหมาะสมกับลักษณะปญหา
4.ดําเนินการพัฒนาโปรแกรมจากเปลือกระบบผูเชี่ยวชาญคือโปรแกรม   Level5 object

โดยใชความรูที่ผานการกลั่นกรองมาแลวในตอนตนในการสรางฐานความรู
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5.ทดสอบความถูกตองของผลลัพธ (Validation)     โดยการเปรียบเทียบผลลัพธจากการ
วินิจฉัยของระบบผูเชี่ยวชาญกับผลลัพธจากการวินิจฉัยของผูเชี่ยวชาญที่เปนมนุษย    พรอมทั้งทํา
การแกไขหากพบขอผิดพลาด

6.จัดทํารูปเลมวิทยานิพนธ

1.6 ประโยชนที่คาดวาจะไดรับจากการศึกษาวิจัย

1.เปนเครื่องมือชวยวินิจฉัยปญหาที่เกิดในกระบวนการผลิตของอุตสาหกรรมยางรถ
2.ใชชวยในการฝกสอน (Training) ใหกับวิศวกรเทคนิคที่เขางานใหม
3.เปนตนแบบในการพัฒนาระบบผูเชี่ยวชาญที่มีขนาดใหญตอไป

ขอเพิ่มเติมขอบเขตของงานวิจัยดังนี้ งานวิจัยชิ้นนี้จะไมรวมการแกปญหาที่กระบวนการ
ผสมยาง (Mixing process)    เพื่อหลีกเลี่ยงการเปดเผยขั้นตอนหรือสูตรการผสมยางอันเปนหัวใจ
ของอุตสาหกรรมยางรถ
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 บทที่ 2

ทฤษฎีที่เกี่ยวของกับงานวิจัย

2.1 วิศวกรรมความรู (Knowledge engineering)

วิศวกรรมความรูเปนสาขาหนึ่งของงานปญญาประดิษฐ (Artificial Intelligence, AI) ซี่ง
เกี่ยวของกับการออกแบบ และพัฒนาระบบความรู     อันประกอบดวยการดึงความรู (Knowledge
acquisition)  การแทนคาความรู (Knowledge representation)    และการนําความรูนั้นไปใชงาน
(Application of knowledge)       วิศวกรรมความรูเปนกระบวนการที่จะรวบรวมเอาความรูเฉพาะ
สาขาหนึ่งใหอยูในรูปของกฎและขอเท็จจริง (Rules and facts)  โดยผานฐานความรู (Knowledge
base) และกระบวนการวินิจฉัย (Inference procedures)        ดังนั้นจึงกลาวไดวาหนาที่หลักของ
วิศวกรรมความรูไดแกการระบุวาความรูในเรื่องใดที่เปนที่ตองการ  การพัฒนาโครงสรางของความ
รูนั้นโดยใชกระบวนการแทนคาความรู และกระบวนการวินิจฉัย  จากนั้นนําโครงสรางของความรูที่
ไดไปใชงานโดยอาศัยเครื่องมือที่เหมาะสม        วิศวกรรมความรูจึงมีความเกี่ยวของกับการพัฒนา
ระบบที่เปนฐานความรู (Knowledge-based system) เชนระบบผูเชี่ยวชาญ (Expert systems)

วิศวกรความรูคือผูที่ทํางานในดานวิศวกรรมความรูควรจะมีความรูพื้นฐานในงานสาขาที่
เกี่ยวของ     อยางไรก็ตามแมจะไมใชงานในสาขาที่ตนเกี่ยวของดวยวิศวกรความรูก็ยังตองมีความ
สามารถในการเสาะแสวงหาความรูจากผูเชี่ยวชาญ (Experts)   และทําความเขาใจในรายละเอียด
ของความรูที่ไดมา  ตลอดจนสามารถที่จะแสดงหรือแทนคาความรูนั้นออกมาไดในรูปแบบที่เหมาะ
สม      กลาวอีกนัยหนึ่งวิศวกรความรูตองสามารถสรางแบบจําลองของความรู (Model) ที่แสวงหา
มาไดนั่นเอง

2.1.1 คุณสมบัติของวิศวกรความรู

คุณสมบัติที่สําคัญๆของวิศวกรความรูสามารถสรุปไดดังนี้
1.เปนผูรอบรู หรือมีความสนใจในเทคโนโลยีขอมูลขาวสาร
2.มีความเปนมืออาชีพในงานประจําของตน
3.มีแนวคิดเชิงวิเคราะห  และตัดสินใจอยางมีหลักการ
4.มีความปราถนาจะพัฒนางานในสายงานของตน
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5.ทํางานหนัก
6.เปดกวางสําหรับความคิดใหมๆ
7.อดทนตอความกดดันในงาน
8.สามารถทํางานรวมกับผูอ่ืนไดอยางมีประสิทธิภาพ

2.1.2 คุณสมบัติของผูเชี่ยวชาญ

ผูเชี่ยวชาญ (Domain expert) คือบุคคลที่มีความเชี่ยวชาญ (Expertise) ในงานที่ตนทํา
ความเชี่ยวชาญเปนสิ่งที่จําเพาะเจาะจงในแตละงาน (Task-specific)     กลาวคือหากผูเชี่ยวชาญ
สาขาหนึ่งตองการเปลี่ยนสายงานไปในอีกสายงานที่ตนไมมีความเชี่ยวชาญก็จะตองเริ่มตนเรียนรู
ใหม        ความเชี่ยวชาญเปนสิ่งที่ไมยืดหยุน (Inflexible) เนื่องจากตามปกติแลวผูเชี่ยวชาญจะไม
สามารถชี้ชัดถึงวิธีการแกปญหาในกรณีที่เผชิญกับปญหาใหมๆที่ตนไมเคยพบมากอน     นอกจาก
นี้ความเชี่ยวชาญยังเปนสิ่งที่เนนถึงกระบวนการในการใหเหตุผล เพื่อแกปญหาของผูเชี่ยวชาญอีก
ดวย

คุณสมบัติที่จําเปนตองมีในตัวผูเชี่ยวชาญไดแก

- มีความรูอยางกวางขวางในรูปของขอเท็จจริง และกฎตางๆ
- มีประสบการณสูงในสาขาที่เชี่ยวชาญนั้น
- ประสบการณนั้นไมสามารถพบเห็นไดโดยทั่วไป

2.2 ระบบผูเช่ียวชาญ

2.2.1 ความเปนมาของระบบผูเชี่ยวชาญ

ระบบผูเชี่ยวชาญที่พัฒนาข้ึนมาใชในเชิงการคาถูกนํามาใชคร้ังแรกในป ค.ศ.1981ไดแก
ระบบชื่อ DEC’s XCON   สวนเครื่องมือชวยพัฒนาระบบผูเชี่ยวชาญ  (Expert  System  Building
tools) เชน VAX   OPS5  หรือ S.1 ไดออกวางตลาดราวป ค.ศ.1983       สําหรับป ค.ศ.1985 และ
1986 เปนปที่ระบบผูเชี่ยวชาญไดรับความนิยมอยางสูง

ในชวงแรกๆระบบผูเชี่ยวชาญจะใชภาษา LISP ในการพัฒนา  แตปจจุบันผูพัฒนาระบบ
สามารถใชเครื่องมือที่ออกแบบมาใหใชงานไดงายกวา   การพัฒนาชวงแรกจะเกิดจากกลุมนักวิจัย
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และพัฒนาที่ตองการเรียนรูเทคโนโลยีใหมๆ      ตอมาก็เกิดจากบริษัทชั้นนําตางๆที่ตองการพัฒนา
เทคโนโลยีของตนเอง

ปจจุบันบริษัทใหญๆในสหรัฐอเมริกาตางก็ใหความสนใจในเทคโนโลยีระบบผูเชี่ยวชาญ
นี้หลังจากเฝาจับตามองมาหลายปทั้งนี้เนื่องจากความสะดวกในการพัฒนาระบบ   และราคาที่ถูก
ลง

2.2.2 ความหมายของระบบผูเชี่ยวชาญ

ระบบผูเชี่ยวชาญ (Expert system) หมายถึงโปรแกรมคอมพิวเตอร  ซึ่งเลียนแบบวิธีการ
คิดของผูเชี่ยวชาญที่เปนมนุษย (Human expert) โดยใชความรู    ขอเท็จจริง    และเทคนิคการให
เหตุผลที่มีอยูในระบบในการแกปญหาภายใตขอบเขตของความรู (Subject domain) ที่มีอยู

2.2.3 ลักษณะพื้นฐานของระบบผูเชี่ยวชาญ

ลักษณะพื้นฐานที่ทําใหระบบผูเชี่ยวชาญแตกตางจากโปรแกรมคอมพิวเตอรประเภทอื่น
มี 4 ประการ ดังนี้

1.สามารถแกปญหาไดในระดับเดียวกันกับผูเชี่ยวชาญที่เปนมนุษย
2.ความสามารถวินิจฉัยปญหาเกิดจากการใชกลไกการวินิจฉัย (Inference engine)
3.ขอบเขตของความรูที่มีอยูในระบบผูเชี่ยวชาญเกิดจากขอบเขตความรูของผูเชี่ยวชาญ

ที่เปนมนุษยซึ่งเปนผูถายทอดความรูให    โดยความรูนั้นจะถูกเก็บในระบบในรูปแบบของการแทน
คาความรู (Knowledge representation)

4.ไมจําเปนตองเขียนโปรแกรมเกี่ยวกับการใชประโยชนจากความรูที่ปอนเขาไปในระบบ
ผูเชี่ยวชาญ   เนื่องจากระบบจะใชสวนที่เรียกวาใชกลไกการวินิจฉัยในการหาคําตอบเอง

2.2.4 องคประกอบพื้นฐานของระบบผูเชี่ยวชาญ

ระบบผูเชี่ยวชาญแตละระบบที่ไดรับการพัฒนาขึ้นมาตางก็ประกอบดวยองคประกอบที่
แตกตางกันไป      อยางไรก็ตามองคประกอบหลักของระบบผูเชี่ยวชาญมีอยู  3  สวนดวยกันไดแก
สวนฐานความรู (Knowledge base)    สวนติดตอกับผูใช (User interface)      และสวนของกลไก
การวินิจฉัย (Inference engine) ดังแสดงในรูปที่ 2.1   
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รูปที่ 2.1 องคประกอบของระบบผูเชี่ยวชาญ

1.ฐานความรู (Knowledge base)

ประกอบดวยความรูที่รวบรวมมาจากผูเชี่ยวชาญ        ความรูที่รวบรวมไวจะเปนความรู
เฉพาะดานในสาขาใดสาขาหนึ่ง (Subject domain)     รูปแบบของความรูในฐานความรูจะถูกเก็บ
ไวในรูปแบบที่เขาใจงาย     และเปนรูปแบบที่สัมพันธกับเปลือกระบบผูเชี่ยวชาญ (Expert system
shell) ที่ใชในการพัฒนาระบบผูเชี่ยวชาญ

2.สวนติดตอกับผูใช (User interface)

ทําหนาที่เปนสวนที่ติดตอส่ือสารกับผูใชโดยการแสดงผลที่หนาจอ      ผูใชสามารถขอคํา
ปรึกษา (Consultation) โดยการตั้งคําถามกับระบบ ในระบบผูเชี่ยวชาญบางระบบผูใชยังสามารถ
ปอนกฎหรือขอเท็จจริงใหมๆไดดวย

Knowledge
Base

User Interface

Inference Engine

Facts,Queries Advice, Consultation,
Justification
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3.กลไกการวินิจฉัย (Inference engine)

สวนนี้จะจําลองกระบวนการคิดของมนุษยโดยใชขอมูลที่ผูใชปอนเขา   มาประมวลกับ
กฎหรือขอเท็จจริงที่มีอยูในระบบ  แลวสรุปผลเปนขอเท็จจริงใหมซึ่งจะถูกนําเสนอสูผูใชผานทาง
สวนติดตอกับผูใชตอไป

2.2.4.1 ความรู (Knowledge)

ความรู หมายถึงสภาวะที่มีความเขาใจหรือตระหนักรูในสิ่งใดสิ่งหนึ่ง ความรูเกิดจากการ
รวบรวมขอมูลขาวสาร (Information) ที่เปนประโยชน หลักการ (Principle)  และความจริง (Truth)
ตางๆ    ความรูอาจถูกรวบรวมโดยบุคคล  หรือกลุมคนก็ได    ความรูจะแสดงถึงความสัมพันธของ
สิ่งตางๆ     ในขณะที่ขอมูล (Data) เปนขอเท็จจริงที่ถูกนํามาประมวล    ความรูจึงเปนสิ่งที่ Active
ในขณะที่ขอมูลเปนสิ่งที่ Passive

ความรูสามารถแบงออกไดเปน 2 ประเภทไดแก
  1.Declarative knowledge เปนความรูเกี่ยวกับตรรกะและความสัมพันธกันของสิ่งตางๆ

ตัวอยางเชน  Procedure ที่ถูกจัดวางไวอยางดีซึ่งจะเรียกวา Algorithm    แสดงวาทั้งสองสิ่ง(คํา)มี
คาเทากัน    เราจึงสามารถแทนคําวา Procedure ที่ถูกวางไวอยางดีดวยคําวา Algorithm ได

  2.Procedural knowledge เปนความรูเกี่ยวกับข้ันตอน  หรือวิธีการที่จะนํามาซึ่งผลลัพธ
อยางหนึ่งเชน การหาคาเฉลี่ยจะตองนําผลรวมของทุกตัวเลขมาหารดวยจํานวนของตัวเลขทั้งหมด
Procedure ที่ถูกวางไวอยางดีในคอมพิวเตอรจะเรียกวา Algorithm

2.2.4.2 วิธีการในการดึงความรู

Parsaye  และ  Chignell  (1988) ไดกลาวถึงวิธีการพื้นฐานในการดึงความรูวาแบงออก
ได 3 วิธี ดังนี้

           1.การสัมภาษณ (Interview)

วิธีนี้วิศวกรความรู (Knowledge engineer) จะทําหนาที่ถามคําถามเพื่อดึงความรูจากผู
เชี่ยวชาญ (Expert)    แลวนํามาจัดรูปแบบเพื่อใหเหมาะสมกับระบบผูเชี่ยวชาญที่จะพัฒนาตอไป
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รูปที่ 2.2 การดึงความรูโดยการสัมภาษณ

2.การเรียนรูโดยใชผลกระทบตอบสนอง (Learning by Interaction)

วิธีนี้จะใชโปรแกรมคอมพิวเตอรสําหรับชวยใหผูเชี่ยวชาญสามารถดึงความรูของตัวเอง
ออกมา      บทบาทของวิศวกรความรูในวิธีนี้จึงนอยกวาวิธีแรก

รูปที่ 2.3 การดึงความรูแบบการเรียนรูโดยใชผลกระทบตอบสนอง

3.การเรียนรูโดยใชการชักนํา (Learning by Induction)

วิธีนี้จะใชโปรแกรมคอมพิวเตอรในการกลั่นกรองความรูจากกรณีตัวอยางตางๆ   และ
เชนกันกับวิธีที่สองบทบาทของวิศวกรความรูในวิธีนี้จะนอยกวาวิธีแรก

Expert Knowledge engineer

Expert system shell

Knowledge base

Expert Interactive Interviewing
System

Knowledge baseKnowledge engineer
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รูปที่ 2.4 การดึงความรูแบบการเรียนรูโดยใชการชักนํา

2.2.4.3 การแทนคาความรู (Knowledge representation)

การแทนคาความรูเปนการแสดงวิธีการวินิจฉัยปญหาของผูเชี่ยวชาญ   ซึ่งจะแสดงถึงรูป
แบบความสัมพันธกันของขอเท็จจริงตางๆ การแทนคาความรูสามารถทําไดหลายแบบโดยสามารถ
แบงเปนแบบใหญๆได 4 แบบคือ

1.การแทนคาความรูโดยใชกฎ (Production Rules)

เปนแบบที่ใชกันแพรหลายมากในระบบผูเชี่ยวชาญ     การแทนคาความรูโดยใชกฎจะใช
กับความรูที่เปน Procedural knowledge  กฎ (Rule) มีองคประกอบ 2 สวนซึ่งแสดงความสัมพันธ
กันของเหตุและผล (Condition-action pairs)   สวนแรกคือประโยคที่ข้ึนตนดวย IF ใชแสดงขอเท็จ
จริงที่เปนเหตุการณ    สวนที่สองคือประโยคที่ขึ้นตนดวย THEN   แสดงขอเท็จจริงที่เปนทําขอสรุป
ถาเหตุการณในประโยค IF เปนจริง  ประโยคที่ตามหลัง THEN ก็จะเปนจริง      แตถาเหตุการณใน
ประโยค IF เปนเท็จ  ประโยคที่ตามหลัง THEN ก็จะเปนเท็จดวย

การแทนคาความรูโดยใชกฎเปนการแทนคาความรูที่ตรงตัว  เพราะใกลเคียงกับกระบวน
การคิดของมนุษย   ทําใหสามารถทําความเขาใจไดงายโดยดูจากกฎตางๆ    อยางไรก็ตามในกรณี
ระบบนั้นมีกฎหลายๆกฎ และมีความซับซอนก็อาจเกิดความขัดแยง (Conflict) กันได

ประโยคที่ตามหลัง IF และ THEN อาจถูกเชื่อมดวย AND หรือ OR    โดยหากเชื่อมดวย
AND ประโยคนั้นจะเปนจริงเมื่อประโยคยอยทุกประโยคเปนจริงเทานั้น        แตหากเชื่อมดวย OR
ประโยคจะเปนเท็จเมื่อมีประโยคยอยประโยคหนึ่งเปนเท็จเชน

Expert Induction System

Knowledge baseCase Histories
and Examples
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              IF speed = low AND
          bit_images = no AND
          quality = letter AND
          fonts = fxed AND
          price =low
THEN printer = daisy_wheel_type_1
ประโยค printer = daisy_wheel_type_1  จะเปนจริงเมื่อประโยคยอยทั้ง 5 ประโยคหลัง

IF เปนจริงทั้งหมด
ในการเขียนกฎ  หากตองการใหจําเพาะเจาะจงก็ยิ่งตองเขียนใหกฎมีความจําเพาะเจาะ

จงมากขึ้นเชน
IF an electric drill has a damaged electrical cord  THEN the electric drill

constitutes a shock hazard;
IF a soldering iron has a damaged electrical cord  THEN the soldering iron

constitutes a shock hazard;
ทั้งสองกฎขางตนเปนกฎที่จําเพาะเจาะจง(Specific rules) ที่ตัวเครื่องมือ    ซึ่งหากเขียน

ใหเปนกฎเดียวแตสามารถใชไดทั้งสองกรณี(General rule)จะได
IF ‘Device’ has a damaged electrical cord  THEN  ‘Device’ constitutes a shock

hazard;
การเขียนกฎใหมีความจําเพาะเจาะจงนอย   หรือใหครอบคลุมหลายๆกรณีจะใหผลดีคือ

สามารถใชกฎเพียงกฎเดียวแตครอบคลุมไดหลายกรณี     อยางไรก็ตามการเขียนกฎใหครอบคลุม
จนเกินไปก็อาจทําใหเกิดปญหาการตีความหมายไดหลายทาง (Ambiguity)   ซึ่งอาจทําใหคําตอบ
ของการวินิจฉัยผิดจากความเปนจริง

ในกระบวนการวินิจฉัยทั่วๆไปเมื่อขอเท็จจริงใหมถูกปอนเขา  ระบบจะรวมเอาขอเท็จจริง
ใหมนี้เขากับขอเท็จจริง และกฎตางๆที่มีอยูแลวในฐานความรู    แลวทําการประมวลผลเพื่อสรุปลง
ความเห็น (Deduce) ออกมาเปนขอเท็จจริงใหม (คําตอบ)    กระบวนการวินิจฉัยเชนนี้เปนพื้นฐาน
ของหลักการ Symbolic reasoning

ยังมีกฎอีกประเภทหนึ่งที่ใชสําหรับควบคุมกฎอื่นๆเรียกวา Metarules   ใชในกรณีที่ฐาน
ความรูนั้นมีกฎอยูหลายๆกฎ

ระบบผูเชี่ยวชาญที่ใชการแทนคาความรูโดยใชกฎหลายๆกฎประกอบกันภายในขอบเขต
ความรูขอบเขตหนึ่งจะถูกเรียกวา ระบบฐานกฎ (Rule-Based Systems)
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2.การแทนคาความรูโดยใชเฟรม (Frame)

การแทนคาแบบนี้จะใชแสดงความสัมพันธของขอเท็จจริงหรือ Declarative knowledge
เปนการแทนคาความรูโดยใชกลุมของลักษณะ (Attributes)   ในการอธิบายวัตถุ (Object) ชนิดใด
ชนิดหนึ่ง        Attribute จะถูกเก็บอยูใน Slot ซึ่งจะเก็บคาที่เปน Default,กฎ,หรือกระบวนการที่จะ
เปลี่ยนคาของ Attribute ตัวอยางของการแทนคาความรูโดยใชเฟรมไดแกรูปที่ 2.5

           Chair
              Slot:                                         Entries (Values):
           Owner                                          Judi
           Parts                                            seat, back, legs, arms
           Number of legs                            4
           Number of arms                           2
           Color                                            brown
           Style                                             rocking
           Owner’s address                         if needed, get owner’s address from database-1

รูปที่ 2.5 การแทนคาความรูโดยใชเฟรมของ Judi’s chair

3. การแทนคาความรูโดยใช Semantic Networks

วิธีนี้จะใชรูปแบบกราฟฟกในการแทนคาวัตถุ  หลักการ  หรือเหตุการณ  โดยจะแทนวัตถุ
(Object) ตางๆดวย Nodes และแทนความสัมพันธระหวางวัตถุดวย Arcs ซึ่งความสัมพันธอาจจะ
เปนแบบ “is-a”  หรือ “is-part-of” ดังตัวอยาง
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รูปที่ 2.6 การแทนคาความรูโดยใช Semantic Networks

จะเห็นวาวิธีนี้ก็เปนการแสดงความสัมพันธของขอเท็จจริงหรือ Declarative knowledge
อีกวิธีหนึ่ง

4. การแทนคาความรูโดยใช First-order Logic

เปนการแทนคาความรูที่เปน  Declarative knowledge  อีกรูปแบบหนึ่งโดยใชระบบของ
ตรรกะ (Logic systems)            ตัวอยางของวิธีการแทนคาความรูแบบนี้ไดแก  วิธี Propositional
calculus     วิธี Predicate calculus    วิธี First-order predicate calculus และ วิธี Horn clause
logic

ตัวอยางของวิธี propositional calculus ไดแก
ใหขอความขางลางทั้งสองเปนจริง
Lassie is a dog.
If Lassie is a dog, then she is a mammal.

Human

Family
members

are

House

have-a

Bathroom Kitchen

has-a has-a

Children

Female
Child

Male
Child

is-ais-a

are

Parent

Father Mother

is-a is-a
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Propositional calculus logic system จะบอกเราวาขอความขางลางเปนจริงเชนกัน
Lassie is a mammal.
สวนวิธี Predicate calculus จะสามารถบอกไดวาขอความที่ยกมานั้นถูกหรือผิด  รวม

ทั้งสามารถแสดงความสัมพันธ  และสรางขอความไดเชน
ใหขอความขางลางทั้งสองเปนจริง
Lassie is a dog.
All dogs are bigger than all cats.
Predicate calculus จะสามารถสรุปไดวา
Lassie is bigger than all cats.
สําหรับวิธี First-order predicate calculus   นั้นเปนระบบของตรรกะที่ปกติจะใชในงาน

ปญญาประดิษฐ (Artificial Intelligence, AI)       ซึ่งจะเพิ่มฟงชั่นบางอยางเขาไปเชนสามารถที่จะ
บอกไดวาเจาของ Lassie คือใครโดยใช is-owned-by function

สวน Horn clause logic เปนสวนหนึ่งของ first-order predicate logic    ซึ่งใชในภาษา
PROLOG

นอกจากนี้ยังการแทนคาความรูแบบที่ผสมผสานวิธีการแทนคาความรูแตละวิธีใน  4  วิธี
ขางตนเขาดวยกันเรียกวา แบบผสม (Hybrid system)

2.2.4.4 กลไกการวินิจฉัย (Inference engine)

ในกระบวนการแกปญหาของระบบผูเชี่ยวชาญ    ปญหาจะถูกแบงออกเปนสภาวะตางๆ
(Problem states)  เร่ิมต้ังแตเงื่อนไขเริ่มตนจนถึงเปาหมายที่ตองการ  สภาวะตางๆของปญหาแบง
ออกเปน

                   - Initial problem state หมายถึงเงื่อนไขเริ่มตนที่ถูกกําหนด
                   - Intermediate problem state หมายถึงสภาวะระหวาง Initial problem state และ
เปาหมาย (Goal)
                   - Goal หมายถึงเปาหมาย หรือคําตอบที่ตองการ



19

รูปที่ 2.7 การควบคุมการเคลื่อนเขาหาคําตอบของ Control Strategy

การเคลื่อนที่ (Move) เขาหาเปาหมาย    หรือคําตอบของระบบผูเชี่ยวชาญจะถูกควบคุม
โดยกลไกการควบคุมที่เรียกวา Control Strategy ดังรูป        Control Strategy มีอยูดวยกันหลาย
รูปแบบ    รูปแบบที่สําคัญและควรกลาวถึงไดแก

1.Backward chaining คือกลไกการวินิจฉัยแบบยอนกลับ   เปน Control Strategy ที่ใช
กันเปนสวนใหญ      กลไกแบบนี้จะเริ่มจากการกําหนดคาเปาหมาย (Goal) ใน Working memory
ของคอมพิวเตอร   คาเปาหมายนี้ไดมาจากการปอนคาของผูใชวาตองการผลลัพธเปนอะไร     จาก
นั้นระบบจะตรวจสอบดูในฐานความรูวามีกฎขอใดที่มีเงื่อนไขตรงกัน ซึ่งจะนําไปสูคาเปาหมายนั้น
บาง

กลไกการวินิจฉัยแบบยอนกลับบางครั้งเรียกวาระบบแบบ Goal-driven ซึ่งเหมาะที่จะใช
กับระบบที่ผูพัฒนาระบบมีกลุมของทางเลือก หรือคําตอบอยูแลว

รูปที่ 2.8 กลไกการวินิจฉัยแบบยอนกลับ

2.Forward chaining คือกลไกการวินิจฉัยแบบไปขางหนา   ซึ่งจะทํางานในทางตรงขาม
กับแบบแรกคือจะรับขอมูลตางๆที่เปนขอสนับสนุนที่ผูใชปอนให   จากนั้นจึงนําไปคนหาเปาหมาย
หรือคําตอบ          กลไกการวินิจฉัยแบบไปขางหนาจึงสามารถเรียกอีกอยางหนึ่งวาเปนระบบแบบ
Data-driven   กลไกชนิดนี้ใชไดดีกับปญหาที่ผูพัฒนาระบบไมทราบกลุมของคําตอบที่เปนไปได

Initial Int.1 Int.2 Int.3 Goal

Control strategy

Initial

Goal
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รูปที่ 2.9 กลไกการวินิจฉัยแบบไปขางหนา

นอกจากนี้ก็ยังมี Control Strategy รูปแบบอื่นๆที่นิยมกันเชน

- Breadth-first search
- Depth-first search
- Heuristic search

                   - Problem reduction
                   - Pattern matching
                   - Hierarchical control
                   - Unification
                   - Event-driven control

ในทางปฏิบัติการจะนํา Control Strategy รูปแบบใดมาใชในงานนั้นจะพิจารณาจากรูป
แบบของการแทนคาความรู (Knowledge representation) ที่ใชในระบบผูเชี่ยวชาญ

2.2.5 ขั้นตอนในการพัฒนาระบบผูเชี่ยวชาญ

ระบบผูเชี่ยวชาญเปนโปรแกรมคอมพิวเตอรชนิดหนึ่ง      ข้ันตอนการพัฒนาระบบผูเชี่ยว
ชาญจึงสามารถพิจารณาในแนวทางเดียวกับการพัฒนาโปรแกรมคอมพิวเตอรทั่วไปได โดยอาจจะ
มีขอแตกตางในรายละเอียดบาง

Parsaye และ Chignell (1988)     ไดอธิบายขั้นตอนในการพัฒนาระบบผูเชี่ยวชาญเพื่อ
การพาณิชยโดยแบงเปน 6 ขั้นตอนดังนี้

Goal

Initial
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1.Feasibility Analysis

เปนการเลือกปญหา (Domain) ที่ตองการจะพัฒนาระบบผูเชี่ยวชาญขึ้นมา   รวมทั้งการ
กําหนดลักษณะงานที่ตองการใหระบบทํา (Task) เชนเปนระบบชวยวินิจฉัยหรือเปนระบบชวยงาน
บริหารการเงินซึ่งปญหาที่จะนํามาพัฒนานั้นควรเปนปญหาที่ไมยากเกินไป  ขณะเดียวกันก็ไมควร
เปนปญหาที่เกี่ยวของกับสามัญสํานึกมากๆ    ควรเปนปญหาที่ไมมีวิธีการแกไข   หรือวิธีการแกไข
ในปจจุบันไมเพียงพอ   มีขอบเขตจํากัด   เงื่อนไขตางๆของปญหาตองไมเปลี่ยนแปลงบอยนัก    ผู
เชี่ยวชาญที่จะใหความรูตองพรอมที่จะถายทอดความรู         และควรตรวจสอบวาตองการระบบที่
มีความถูกตองมากเพียงใด     เพราะในงานบางประเภทก็ไมมีความจําเปนที่จะตองมีความถูกตอง
100%

2.Conceptual Design

คือการออกแบบโครงสรางของความรูในระบบผูเชี่ยวชาญโดยอาศัยทั้งผูเชี่ยวชาญ  และ
วิศวกรความรู  ซึ่งจะพิจารณาถึงขอจํากัด และเงื่อนไขตางๆที่ใชในการแกปญหา  ผลลัพธที่ไดจาก
ขั้นตอนนี้จะนําไปใชในขั้นตอนการดึงความรูซึ่งเปนขั้นตอนตอไป

3.Knowledge Acquisition

ขั้นตอนการดึงความรูนี้เปนขั้นตอนที่สําคัญมากโดยจะทําการรวบรวมความรูจากผูเชี่ยว
ชาญ   กรณีศึกษา  หรือจากตําราวิชาการตางๆ

4.Knowledge representation

เปนการนําความรูที่รวบรวมมาไดมาจัดรูปแบบการแทนคาความรูที่เหมาะสม

5.Validation

เปนการประเมินวาระบบผูเชี่ยวชาญสามารถทํางานไดผลตามที่คาดหมายเอาไวหรือไม
คุณสมบัติการทํางานของระบบผูเชี่ยวชาญที่จะนํามาประเมินผลในข้ันตอนนี้อาจเปนความถูกตอง
ของคําตอบ หรือกระบวนการใหเหตุผลอันจะนํามาซึ่งคําตอบ
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นอกจากนี้การประเมินผลอาจกระทําในลักษณะกวางๆโดยมองที่ภาพรวมในการใชงาน
ระบบเชนความรูสึกของผูใชตอระบบ  ความรูที่มีอยูครอบคลุมแคไหนเปนตน     อยางไรก็ตามการ
ประเมินผลระบบในขั้นตอนนี้เปนไปเพื่อเพิ่มความเชื่อมั่นในตัวระบบเทานั้น  แตไมสามารถรับประ
กันความถูกตองของระบบผูเชี่ยวชาญทั้งระบบได

6.Technology Transfer and Maintenance

ขั้นตอนนี้เปนการดัดแปลงระบบผูเชี่ยวชาญเพื่อใหเหมาะกับการนําไปใชในธุรกิจ    และ
อุตสาหกรรม   ระบบผูเชี่ยวชาญตองสามารถแกไข   ดัดแปลง    ปรับปรุง    หรือเพิ่มเติมความรูได
โดยเฉพาะอยางยิ่งในสวนติดตอกับผูใช (User interface)   เพราะเปนสวนที่ผูใชใกลชิดดวยมากที่
สุด  และการดัดแปลงสวนการติดตอนี้ยอมงายกวาการดัดแปลงสวนอื่นๆของระบบผูเชี่ยวชาญ

2.2.6 เครื่องมือที่ใชพัฒนาระบบผูเชี่ยวชาญ

เครื่องมือที่ใชสําหรับพัฒนาระบบผูเชี่ยวชาญสามารถแบงออกไดเปน 2 ประเภทใหญๆ
ไดแก

1.Expert System Shell

เปลือกระบบผูเชี่ยวชาญหรือ Expert System Shell เปนซอฟแวรคอมพิวเตอรที่เขียนขึ้น
เพื่อใชในการพัฒนาระบบผูเชี่ยวชาญโดยเฉพาะมีวิธีการใช   และภาษาในการเขียนแตกตางกันไป
เชน M1   VP-Expert   Level5 object   และ GEST เปนตน     เปลือกระบบผูเชี่ยวชาญจะอํานวย
ความสะดวกสําหรับผูที่ไมมีความรูเกี่ยวกับภาษาคอมพิวเตอรเนื่องจากเปนโปรแกรมสําหรับระบบ
ผูเชี่ยวชาญโดยเฉพาะ    แตขอเสียคือจะจํากัดขอบเขตของความรูที่สามารถปอนเขาระบบได

2.High level programming Language

คือภาษาคอมพิวเตอรชั้นสูงที่ใชในการเขียนโปรแกรมเชน  ภาษา PASCAL  FORTRAN
LISP   และ PROLOG เปนตน   เครื่องมือแบบนี้จะมีความยืดหยุนสูงสามารถขยายขอบเขตการใช
งานไดมาก  แตจะเสียเวลาในการเขียนโปรแกรม



23

2.2.7 ขอดีของระบบผูเชี่ยวชาญ

1.ทดแทนผูเชี่ยวชาญที่เปนมนุษยซึ่งมีโอกาสสูญเสียได
2.ราคาถูกเมื่อเทียบกับมนุษย
3.ผลการตัดสินใจแตละครั้งจะตรงกัน  มากกวาผูเชี่ยวชาญที่เปนมนุษย

2.2.8 ขอเสียของระบบผูเชี่ยวชาญ

1.ไมสามารถเรียนรูจากประสบการณไดเหมือนกับมนุษย
2.การดึงความรู (Acquire) จากผูเชี่ยวชาญที่เปนมนุษยทําไดยาก
3.แกปญหาไดเฉพาะสาขาเทานั้น
4.ความรูที่ปอนเขาจะตองมีรูปแบบเหมือนกับฐานความรูที่ใชอยูเทานั้น  แตมนุษย

สามารถจัดการกับความรูไดในหลายรูปแบบ

2.3 การสํารวจงานวิจัยและหนังสือที่เกี่ยวของ

เจริญ  โอวาทวรวรัญู , 2535
วิทยานิพนธฉบับนี้       เปนการวิจัยเพื่อสรางระบบสนับสนุนการตัดสินใจทางธุรกิจ และ

อุตสาหกรรม ในมุมมองทางดานวิศวกรรมอุตสาหการ   โดยใชกรณีศึกษาการตัดสินใจวางแผนสื่อ
โฆษณาทางโทรทัศน      ผูวิจัยไดศึกษากลไกการตัดสินใจเลือกสื่อโฆษณาจากผูเชี่ยวชาญโดยการ
สัมภาษณ  แลวจัดหมวดหมูของตัวแปรทั้งหมดลงในแบบจําลองนํามาเขียนเปนกฎได 244 กฎโดย
ใชเปลือกระบบผูเชี่ยวชาญคือ Personal Consultant Plus

เฉลิมพล  ลีลาผาติกุล , 2540
วัตถุประสงคเพื่อกําหนดและควบคุมปจจัยที่มีผลตอคุณภาพของยางรถยนต  โดยการใช

เทคนิคการวิเคราะหขอบกพรองและผลกระทบในกระบวนการผลิต เร่ิมจากการศึกษากระบวนการ
โดยใชแผนภาพแสดงเหตุและผล  แผนภาพความสัมพันธและแผนภาพตนไม      จากนั้นใหผูเชี่ยว
ชาญมาวิเคราะหประเมินคาความรุนแรง   การเกิด และการควบคุมขอบกพรอง       เพื่อหาคาดัชนี
ความเสี่ยงชี้นํา (Risk Priority Number) ซึ่งหลังการแกไขพบวาคาดัชนีความเสี่ยงชี้นําลดลงไป 50
ถึง 90 เปอรเซ็นต
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ชัยรัตน  เยี่ยมสวัสด์ิ , 2540
ผูวิจัยไดพัฒนาระบบผูเชี่ยวชาญสําหรับชวยวินิจฉัยความผิดปกติของหมอแปลงไฟ

(Power transformer fault diagnosis) โดยรวบรวมความรูจากผูเชี่ยวชาญ และคูมือการแกปญหา
(Trouble shooting Handbooks)           ผูวิจัยไดเลือก MS Visual Basic 4.0เปนเครื่องมือในการ
พัฒนาระบบ      และใช MS Access 4.0 ในการจัดการกับฐานความรูซึ่งเปนฐานความรูแบบกฎ

บัณฑิต  วงศเดอรี , 2534
วิทยานิพนธฉบับนี้ผูวิจัยไดพัฒนาระบบผูเชี่ยวชาญเพื่อชวยวินิจฉัยขอขัดของในปญหา

การควบคุมหมอไอน้ําสําหรับโรงงานอุตสาหกรรม     ผูวิจัยไดรวบรวมความรูจากผูเชี่ยวชาญไดแก
ผูผลิต  ผูจัดจําหนายและผูใชงาน รวมทั้งเจาหนาที่ควบคุมหมอไอน้ํา ผูวิจัยเลือกใชเปลือกระบบผู
เชี่ยวชาญแบบ M1 ในการพัฒนาระบบผูเชี่ยวชาญซึ่งมีชื่อเรียกวา BODES (Boiler Operations
Diagnosis Expert System) โดยจะประกอบดวยฐานความรูแบบกฎและขอเท็จจริง     มีกลไกการ
อนุมานแบบยอนหลัง  ระบบจะสอบถามรายละเอียดของปญหา   แลัววินิจฉัยหาสาเหตุ จัดระดับ
ความรุนแรงของปญหา  รวมทั้งใหคําแนะนําในการแกปญหาดวย

ศุภชัย  นาทะพันธ, 2540
วิทยานิพนธฉบับนี้ไดนําเสนอแนวทางการเลือกเสนทางงานดวยระบบผูเชี่ยวชาญใหกับ

เครื่องจักรที่มีโครงสรางขนานในโรงงานผลิตแปรงในครัวเรือน      แนวทางในการเลือกเสนทางงาน
สามารถแบงไดเปน 4 กฎเกณฑ คือ จํานวนงานในแถวคอยนอยที่สุด  ภาระงานในแถวคอยนอยที่
สุด  เวลาการผลิตนอยที่สุด  และการกระจายงานเขาเครื่องในปริมาณเทาๆกัน  ฐานความรูสรุปมา
จากผูเชี่ยวชาญใน  3 โรงงาน  และถูกจัดใหอยูในรูปของกฎและเฟรม     ระบบผูเชี่ยวชาญใชกลไก
การวินิจฉัยไปขางหนา  และใชเปลือกระบบผูเชี่ยวชาญคือ Level5 object     การตรวจสอบความ
ถูกตองของโปรแกรมทําไดโดยการนําไปใชงานจริงแลวเปรียบเทียบการคํานวณดวยมือกับระบบผู
เชี่ยวชาญ

สมควร  อดิเรกลาภวโรดม , 2538
ผูวิจัยไดพัฒนาระบบผูเชี่ยวชาญสําหรับแกปญหาของกระบวนการชุบเคลือบโลหะผสม

ในแนวดิ่งของแผนวงจรพิมพ           โดยผูวิจัยแยกกลุมของกฎออกเปนสมมุติฐานตางๆ  21 หัวขอ
สมมุติฐานยอยอีก 4 หัวขอ  และกฎ 93 หัวขอ  ใชกลไกการอนุมานแบบยอนกลับ    การคนหาเปน
แบบในทางลึกกอน (Depth-First)  และ แบบในทางกวางกอน (Breath-First)
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สาโรช  บัวบูชา , 2541
วิทยานิพนธฉบับนี้ผูวิจัยไดศึกษาวิเคราะหตัวแปรที่มีผลกระทบตอคุณภาพของยางผสม

ในอุตสาหกรรมผลิตยางรถยนต     ตลอดจนนําเสนอแนวทางการพัฒนาระบบการประกันคุณภาพ
ที่เหมาะสม  โดยใชเทคนิคการวิเคราะหขอบกพรองและผลกระทบในกระบวนการเสนอใหมีการใช
หลักสถิติในการควบคุมคุณภาพ      จัดตั้งระบบการวัดและสอบเทียบ       และการจัดตั้งโปรแกรม
การตรวจติดตามและการสํารวจคุณภาพของกระบวนการยางผสม

BUILDING EXPERT SYSTEMS, A Tutorial, Martin and Oxman, 1988
เนื้อหาของหนังสือกลาวถึงในสวนแรกทฤษฎีของระบบผูเชี่ยวชาญ  สถานการณที่ควรใช

ระบบผูเชี่ยวชาญเขาไปชวย   สวนที่สองจะเปนการสราง และพัฒนาระบบผูเชี่ยวชาญโดยเริ่มจาก
การเลือกงานที่จะนํามาพัฒนาระบบผูเชี่ยวชาญอยางเหมาะสม       รวมทั้งรายละเอียดของระบบ
ผูเชี่ยวชาญ   สวนที่สามจะเปนการแจกแจงเครื่องมือที่ชวยในการพัฒนาระบบผูเชี่ยวชาญซึ่งไดแก
Programming Languages และ Shells ตางๆ      ในสวนที่ส่ีกลาวถึงกลยุทธของการพัฒนาระบบ
ผูเชี่ยวชาญทั้งระบบใหญเชน XSEL  และระบบเล็กๆที่ใชกับคอมพิวเตอรสวนบุคคล

CREATING EXPERT SYSTEMS FOR BUSINESS AND INDUSTRY,
Harmon and Sawyer, 1990

หนังสือเลมนี้นําเสนอหลักการ และเทคนิคของระบบผูเชี่ยวชาญในสวนแรก    สวนที่สอง
จะกลาวถึงสถานการณที่เหมาะสมในการนําระบบผูเชี่ยวชาญไปใช    สวนที่สามจะเนนที่กระบวน
การรวบรวมความรู (Knowledge Acquisition)       สวนที่สี่จะเปนสวนที่วาดวยขั้นตอนการพัฒนา
ระบบโดยจะกลาวถึงระบบที่ใชกระบวนการอนุมานแบบยอนหลัง (Backward Chaining   แบบไป
ขางหนา (Forward Chaining)   และแบบผสม (Hybrid Systems)   ในสวนสุดทายคือสวนที่หาจะ
เปนบทสรุปและขอเสนอแนะในการพัฒนาระบบผูเชี่ยวชาญตอไป

EXPERT SYSTEMS FOR EXPERTS, Parsaye and Chignell, 1988
หนังสือเลมนี้นําเสนอทั้งในสวนเทคโนโลยี  และวิธีการพัฒนาระบบผูเชี่ยวชาญโดยหัวใจ

ของหนังสือจะเนนที่สวนความสัมพันธระหวางความรู (Knowledge)        และการอนุมานหรือการ
วินิจฉัย (Inference)  นอกจากนี้ยังกลาวถึงการแทนคาความรู (Knowledge representation)แบบ
ตางๆนอกเหนือจากกฎ (Rules) เชน Predicate  Logic และ Frames หนังสือเลมนี้ยังกลาวถึงการ
จัดการกับความไมแนนอน (Uncertainty) ในระบบผูเชี่ยวชาญ           รวมทั้งกระบวนการแสวงหา
ความรู (Knowledge Acquisition)
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KNOWLEDGE ENGINEERING, Dimitris, 1990
หนังสือเลมนี้จะเนนไปที่วิชาวิศวกรรมความรู (Knowledge engineering)   โดยไดกลาว

ถึงคุณสมบัติและบทบาทของวิศวกรความรู (Knowledge engineer)  กระบวนการในการแสวงหา
ความรู (Knowledge Acquisition)   แนวทางในการแทนคาความรู (Knowledge representation)
รวมทั้งเครื่องมือที่ใชในการพัฒนาระบบผูเชี่ยวชาญ (Expert system shells)

RUBBER TECHNOLOGY AND MANUFACTURE,
2nd edition, Blow and Hepburn, 1982

หนังสือเลมนี้เปนการรวบรวมทฤษฎีและเทคโนโลยีตางๆในอุตสาหกรรมยาง     ผูแตงได
กลาวถึงวัตถุดิบและสวนประกอบตางๆที่ใชในการผสมยาง  คุณสมบัติของยางกอนอบและหลังอบ
รวมถึงการทดสอบ   นอกจากนี้ยังกลาวถึงเทคโนโลยีการวัลคาไนซ (Vulcanization)    ตลอดจนได
กระบวนการหลักๆในอุตสาหกรรมยางเชนการรีดยาง  การฉาบยางเปนตน
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บทที่ 3

ความรูพ้ืนฐานเกี่ยวกับอุตสาหกรรมยางรถบรรทุก

3.1 ประเภทของยางรถ

ยางรถ (Tyre) แบงตามมาตรฐานผลิตภัณฑอุตสาหกรรมยางรถยนตซึ่งจะแบงตามองศา
การวางชั้นผาใบ (Ply) สามารถแบงไดเปน 2 ประเภทดังนี้

1.ยางผาใบเฉียง (Bias ply tyre)    ชั้นผาใบจะแผขยายไปยังขอบลวดและทํามุมกับเสน
รอบวงของยางนอยกวา 90 องศา        โดยมากยางประเภทผาใบเฉียงจะใชในงานบรรทุกหนักเชน
ในรถบรรทุก  หรือรถบัสโดยสาร   ปจจุบันผาใบซึ่งเปนโครงสรางหลักของยางรถสวนใหญจะทํามา
จากเสนใยไนลอน (Nylon) ซึ่งเปนเสนใยสังเคราะห (Synthetic fiber)  ยางผาใบเฉียงโดยทั่วไปจะ
เปนยางประเภทที่ใชยางใน (Tube type)

รูปที่ 3.1 โครงสรางยางผาใบเฉียง
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2.ยางเรเดียล (Radial ply tyre)    ยางประเภทนี้ชั้นผาใบจะทํามุมกับเสนรอบวงของยาง
ประมาณ 90 องศา     และมีชั้นผาใบที่เปนเข็มขัดรัดหนายาง (Belt) เพื่อชวยใหหนายางมีความคง
รูปยางเรเดียลจะมีความนุมนวลและประหยัดน้ํามันมากกวายางผาใบเฉียง      ปจจุบันยางรถยนต
นั่งสวนใหญจะเปนยางเรเดียลที่ไมใชยางใน (Tubeless) สวนในอุตสาหกรรมยางเรเดียลรถบรรทุก
ไดมีการพัฒนาใชเสนใยโลหะ (Steel cord)    เปนโครงสรางยางแทนการใชเสนใยไนลอน (Nylon)
เพื่อเพิ่มประสิทธิภาพในการรับน้ําหนัก

รูปที่ 3.2 โครงสรางยางเรเดียล

ในวิทยานิพนธฉบับนี้จะทําการรวบรวมความรูในการแกปญหาคุณภาพในยางรถบรรทุก
ทั้งประเภทยางผาใบเฉียงและยางเรเดียล   ซึ่งโครงสรางของผาใบจะตางกันคือยางรถบรรทุกผาใบ
เฉียง (Bias truck tyre) จะเปนเสนใยไนลอน (Nylon cord)       สวนยางรถบรรทุกเรเดียล (Radial
truck tyre) จะเปนเสนใยเหล็ก (Steel cord)
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3.2 สวนประกอบของยางรถบรรทุก

ยางรถนั้นจะมีสวนประกอบหลักที่ไมแตกตางกันไมวาจะเปนยางรถประเภทใด    ในยาง
รถบรรทุกก็จะมีสวนประกอบหลักเหมือนกับยางรถยนตนั่ง   แตแตกตางที่ขนาดซึ่งใหญกวาเพราะ
ตองรับน้ําหนักมากกวา   สวนประกอบของยางรถบรรทุกทั้งประเภทผาใบเฉียงและเรเดียลมีดังนี้

1.หนายาง (Tread)

เปนสวนนอกสุดของยางที่สัมผัสถนน    ประกอบดวยดอกยางซึ่งออกแบบมาเพื่อชวยใน
การยึดเกาะกับพื้นถนนและรีดน้ําออกจากผิวสัมผัส สวนผสมที่เปนหนายางจะตองมีความแข็งแรง
และทนทานตอการสึกกรอนเปนพิเศษ

2.แกมยาง (Sidewall)

แกมยางเปนชิ้นสวนที่ชวยปกปองโครงยางจากการขูดขีด   สภาพอากาศ    และแสงแดด
แกมยางอยูบริเวณดานขางของยาง   บริเวณแกมยางจะเปนสวนที่ใหรายละเอียดเกี่ยวกับยางชนิด
นั้นเชน ขนาดยาง  น้ําหนักบรรทุก เปนตน    นอกจากนี้ยังไดรับการออกแบบใหมีความสวยงามอีก
ดวย

3.โครงผาใบ (Body Plies)

ประกอบดวยชั้นของผาใบ ซึ่งอาจเปนเสนใยสังเคราะห (Synthetic fiber) จําพวกไนลอน
(Nylon)  เรยอน (Rayon)  หรือโพลีเอสเตอร (Polyester)  เสนใยอาจเปนเสนใยเหล็ก (Steel cord)
ก็ได   โครงผาใบทําหนาที่รับแรงที่เกิดจากความดันลมที่สูบเขาไปในยางเพื่อใหสามารถรับน้ําหนัก
บรรทุกได          โครงผาใบนี้หากเปนยางผาใบเฉียงจะทํามุมเฉียง (Bias) ไขวสลับกันไป  สวนยาง
เรเดียลผาใบจะทํามุม 0 องศากับเสนรอบวงของยาง
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4.ขอบลวด (Bead)

ขอบลวดจะทําหนาที่ยึดยางไวกับกะทะลอ (Rim) ขณะที่รถบรรทุกน้ําหนัก    หรือวิ่งดวย
ความเร็วสูงทําใหสามารถขับข่ีไดอยางปลอดภัย  เสนลวด (Bead wires) ที่ใชทําขอบลวดจึงตองมี
ความเหนียวเปนพิเศษ  เสนลวดที่ใชทําขอบลวดทํามาจากเหล็กกลาทนแรงดึงสูงชุบทองแดง

5.เข็มขัดรัดหนายาง (Steel-belted Plies)

เปนสวนประกอบเฉพาะในยางเรเดียล  ทําหนาที่ยึดหนายางใหคงรูปไว  ในขณะที่ยางมี
การเคลื่อนที่   เข็มขัดรัดหนายางจะทําดวยเสนใยเหล็กเนื่องจากตองการความคงรูปสูง

6.ยางแทนยางใน (Inner liner)

เปนสวนในสุดของยางซึ่งสัมผัสกับลมที่สูบเขาไปในยาง   ทําหนาที่หนาที่เก็บกักลมไวใน
ยางปองกันการสูญเสียแรงดัน เปนสวนประกอบที่สําคัญในยางประเภทไมมียางใน( Tubeless) ซึ่ง
โดยมากจะเปนยางเรเดียล  สวนในยางผาใบเฉียงที่เปนชนิดใชยางใน (Tube type)  สวนนี้จะเรียก
วา Bottom insert ซึ่งทําหนาที่ปองกันเสนใยในโครงยางเสียดสีกับยางใน (Tube)    Bottom insert
จะไมมีคุณสมบัติในการเก็บกักลมเหมือน Inner liner

นอกจากนี้ยังมีสวนประกอบอื่นๆที่ชวยเพิ่มสมรรถนะของยางเชน   ชิ้นสวนที่ชวยปองกัน
การเสียดสีบริเวณขอบลวด (Bead Protector)   ชิ้นสวนนี้ประกอบดวยเนื้อยางและผาใบที่เรียกวา
เชฟเฟอร (Chafer) ซึ่งมีความทนทานเปนพิเศษ  ทําหนาที่ปองกันบริเวณขอบลวดของยางจากการ
เสียดสีกับกะทะลอ

3.3 ประเภทของลายดอกยางรถบรรทุก

ลายดอกยาง (Tread pattern) จะปรากฎอยูบนหนายาง     ทําหนาที่ชวยใหยางยึดเกาะ
ถนน  และสามารถบังคับใหรถขับเคลื่อนไปขางหนาได ลายดอกยางมีสวนในการชวยเพิ่มประสิทธิ
ภาพในการรีดน้ําของยาง   นอกจากนี้ยังมีผลเร่ืองความสวยงามของตัวยาง

ลายดอกรถบรรทุกสามารถแบงได 2 ประเภทใหญๆไดแก
1.ยางดอกลาย (Rib type) ลายดอกมีลักษณะซิกแซกในแนวตามเสนรอบวง   สวนใหญ

จะใชเปนยางลอหนา  หรือในยางรถบรรทุกที่วิ่งบนถนนหลวง (Highway tyre)



31

รูปที่ 3.3 ยางดอกลาย (Rib type)

2.ยางดอกบั้ง (Lug type) ลายลายดอกมีลักษณะเปนบั้งในแนวขวาง  ลายดอกประเภท
นี้ใชเปนยางลอหลัง

รูปที่ 3.4 ยางดอกบั้ง (Lug type)

นอกจากนี้ยังอาจพบยางรถบรรทุกบางเสนที่มีทั้งลายดอกลาย   และดอกบั้งในเสนเดียว
กัน  เรียกวาลายดอกผสม       อยางไรก็ตามลายดอกยางในยางรถบรรทุกสวนใหญที่ใชกันอยูจะมี
เพียง 2 ประเภทขางตน
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3.4 กระบวนการผลิตยางรถบรรทุก

กระบวนการผลิตยางรถบรรทุกสามารถแบงเปนกระบวนการใหญๆ ได   4  กระบวนการ
ดังรูป

รูปที่ 3.5 กระบวนการผลิตยางรถบรรทุก

1.กระบวนการผสมยาง (Mixing Process)

วัตถุดิบที่ใชในการผสมยางไดแก   ยางธรรมชาติ (Natural rubber)   หรือยางสังเคราะห
(Synthetic rubber)   ผงเขมาดํา (Carbon black)   สารวัลคาไนซ (Vulcanizing Agent)    สารตัว
เรง (Accelerator)   สารตัวหนวง (Retarder)   สารชวยกระตุน (Activator)  สารชวยตานการเสื่อม
สภาพของยาง (Antioxidants)    สารเติมเต็ม (Filler)     และสารเคมีที่ชวยในการแปรรูปเชน สารที่
ทําใหนิ่ม     ปรับความหนืด   หรือทําใหเหนียวติดกัน   วัตถุดิบเหลานี้จะถูกนํามาผสมกันในเครื่อง

ผสมยาง

เตรียมชิ้นสวน

สรางยาง

พนน้ําโดป

อบยาง



33

ผสมยางที่เรียกวา Banbury Mixer       ยางที่ผสมเสร็จแลวเรียกวา Compound ซึ่งจะมีคุณสมบัติ
(Properties) ที่แตกตางกันไปตามแตวาจะนํา  Compound   นั้นไปประกอบในสวนใดของยางเชน
หนายาง (Tread) จะตองใชสวนผสมที่ใหความทนทานมากกวาแกมยาง (Sidewall)

รูปที่ 3.6 Banbury Mixer

ขั้นตอนในการผสมยางแบงเปน 3 ข้ันตอนใหญไดแก
1.ขั้นตอนการผสมมาสเตอรแบทช (Masterbatch)  เปนการนําเอาสวนผสมคือยางธรรม

ชาติหรือยางสังเคราะห  และสารเคมีตางๆมาผสมคลุกเคลากันในหองผสม     ขั้นตอนนี้จะยังไมใส
สารประเภทตัวเรงหรือตัวหนวงปฏิกิริยา

2.ขั้นตอนการทําใหยางนิ่มลง (Remill) ข้ันตอนนี้จะทําเพื่อใหยางนิ่มลงทําใหงายตอการ
ผสมในขั้นตอนตอไป    ในยางบางสูตรอาจไมมีข้ันตอนนี้
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3.ขั้นตอนสุดทายของการผสมยาง (Final mix)  ในขั้นตอนนี้จะใสสารประเภทตัวเรงหรือ
ตัวหนวงปฏิกิริยา  รวมทั้งสารวัลคาไนซลงไป       ในขั้นตอนนี้การควบคุมอุณหภูมิของสวนผสมมี
ความสําคัญมาก   เพื่อปองกันมิใหยางสุกกอนกําหนด

ยางที่ผานการผสมในขั้นตอนสุดทายแลวจะถูกนําไปบดในลูกกลิ้ง (Mill) เพื่อจะกระจาย
ความรอนใหเทากันทั้งสวนผสม     จากนั้นจะนําไปฉีดดวยสารปองกันยางติดกัน (Slab lubricant)
เนื่องจากยางที่ถูกบดจะมีลักษณะเปนแผนที่ติดกันงาย     แลวจึงนําไปเปาลมเพื่อลดอุณหภูมิของ
ยางกอนนําไปเก็บบนอุปกรณเก็บยางผสมแลว (Skid)  เพื่อรอการนําไปใชที่กระบวนการเตรียมชิ้น
สวนตอไป

2.กระบวนการเตรียมชิ้นสวน (Preparation Process)

            ยางที่ผานกระบวนการผสมยางแลว (Compound)    จะถูกนํามาผานกระบวนการขึ้นรูป
เปนชิ้นสวน (Components or Products) ตางๆของยาง      กอนที่จะนําไปประกอบในขั้นตอนการ
สรางยางตอไป    กระบวนการเตรียมชิ้นสวนนี้ประกอบดวยเครื่องจักรที่ใชในการเตรียมชิ้นสวนแต
ละประเภท  ซึ่งประกอบดวย
              เครื่องรีดยาง (Extruder) เปนเครื่องจักรที่ผลิตชิ้นสวนของยางที่ตองมีการขึ้นรูป (Profile
component) เชน หนายาง ,แกมยาง เปนตน เครื่องรีดยางนี้ยังสามารถแบงไดหลายชนิดตามวัตถุ
ประสงคใชงานตัวอยางเชน  เครื่องรีดยางแบบหัวคู (Dual Head Extruder)  ซึ่งจะใชขึ้นรูปชิ้นสวน
ที่ตองการใหมีสูตรยาง 2 สูตรในชิ้นงานชิ้นเดียวกัน   หรือเครื่องรีดยางแบบหัวเดียว (Single Head
Extruder) ก็จะใชขึ้นรูปชิ้นงานประเภทสูตรเดียว

หากแบงตามชนิดของยางผสมยางแลว (Compound) ซึ่งเปนวัตถุดิบที่จะนํามาขึ้นรูปจะ
แบงไดดังนี้

                  - เครื่องรีดยางแบบรีดรอน (Hot feed extruder) เปนเครื่องรีดยางแบบที่ตองมีการอุน
(Warm) ยางกอนนํามารีด  โดยจะอุนที่ลูกกลิ้งรอน (Hot mill)
                  - เครื่องรีดยางแบบรีดเย็น (Cold feed extruder) แบบนี้ไมจําเปนตองอุนยางกอนนํา
เขาเครื่อง
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รูปที่ 3.7 สกรู (Screw) ของเครื่องรีดยาง (Extruder)

ขณะที่ปอนยางเขาเครื่องรีดยาง  ยางที่ผานกระบวนการผสมยางแลว (Compound)  จะ
ถูกดึงเขาสูชองวางระหวางสกรู (Screw)  และบารเรล (Barrel) จากนั้นยางจะเคลื่อนตัวไปตามทิศ
ทางการหมุนของสกรูเขาหาแมพิมพ (Die)  ขณะที่ยางเคลื่อนตัวไปภายในบารเรล (Barrel) ยางจะ
ไดรับพลังงานความรอนจากตัวเครื่อง  รวมทั้งความรอนที่เกิดขึ้นจากแรงเฉือน (Shear force) ภาย
ในเนื้อยางเอง     เมื่อยางเคลื่อนตัวมาถึงดานปลายสกรูหรือตําแหนงหัว (Head) ของเครื่องรีดยาง
ยางก็จะถูกดันผานแมพิมพ (Die) เพื่อใหไดรูปราง (Profile) ตามตองการกอนจะเลียงขึ้นสายพาน
(Conveyor) เขาสูระบบหลอเย็น (Cooling line system)
              เครื่องฉาบยางลงบนผาใบ  (Fabric Calender)  ทําหนาที่ในการฉาบยางลงบนผืนผาใบ
ลักษณะเปนลูกกลิ้ง (Rolls) ที่อัด (Squeeze) เนื้อยางลงบนเสนใบ (Cord)   เครื่องฉาบยางที่ใชใน
อุตสาหกรรมยางโดยปกติมีสองชนิดคือแบบ 3 ลูกกลิ้ง (Three-roll calender) ใชในงานที่ตองควบ
คุมขนาดและความหนาของชิ้นงาน  สวนแบบ 4 ลูกกลิ้ง (Four-roll calender) ใชกับงานที่ตองการ
ความแมนยําสูง

รูปที่ 3.8 เครื่องฉาบยางแบบ 3 ลูกกลิ้งและแบบ 4 ลูกกลิ้ง

3-Roll 4-Roll
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เครื่องพันขอบลวด (Bead winding)   เครื่องนี้ทําหนาที่มวนเสนลวดหลายๆเสน  (Bead
wires) เขาเปนวงขอบลวด (Bead)   เสนลวดนี้ทําจากวัสดุที่มีความเหนียวเปนพิเศษ      เครื่องพัน
ขอบลวดนี้จะแบงตามประเภทของยางคือยางผาใบเฉียงและยางเรเดียล   เนื่องจากใชเสนลวดตาง
ชนิดกัน

3.กระบวนการสรางยาง (Building Process)

            เปนการนําเอาชิ้นสวนที่ไดจากกระบวนการเตรียมชิ้นสวนซึ่งจะมีจํานวน และรูปรางแตก
ตางกันไปตามแตรุน (Model) ของยางมาประกอบบนเครื่องสรางยาง     กระบวนการสรางยางแบง
ไดตามประเภทของยางดังนี้
             กระบวนการสรางยางผาใบเฉียง   ในยางผาใบเฉียงจะประกอบผาใบที่เครื่องสรางแบนด
(Band Building Machine) กอน   แบนดหมายถึงกลุมของชั้นผาใบ  เนื่องจากยางรถบรรทุกผาใบ
เฉียงจะประกอบดวยชั้นผาใบหลายชั้น  การประกอบผาใบหลายๆชั้นขึ้นเปนแบนดกอนจะชวยลด
เวลาในการประกอบ (Building time) ที่เครื่องสรางยางได

 หลังจากไดแบนดมาแลว     ที่เครื่องสรางยาง (Tyre Building Machine) จะนําแบนดรวม
ทั้งชิ้นสวนอื่นๆเชน หนายาง, แกมยาง มาประกอบเปนยางที่มีลักษณะคลายถังเบียร     เรียกยางที่
ประกอบเสร็จนี้วา Greentyre

     

รูปที่ 3.9  Greentyre ของยางผาใบเฉียง
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 กระบวนการสรางยางเรเดียล การสรางยางเรเดียลจะแบงเปน 2 ขั้นตอน ในแตละขั้นตอน
ก็จะใชเครื่องจักรตางกันคือ เครื่องสรางยางขั้นตอนแรก (1st stage Tyre Building Machine)  และ
เครื่องสรางยางขั้นตอนที่สอง (2ndstageTyre Building Machine)   การประกอบในขั้นตอนแรกจะ
ไดโครงยางที่เรียกวา Carcass   สวนยางที่ประกอบเสร็จในข้ันตอนที่สองจะเรียกวา Bandage ซึ่ง
ก็คือกรีนไทร (Greentyre) ของยางเรเดียลนั่นเอง

รูปที่ 3.10 ยางที่ประกอบเสร็จที่ 1st stage และยางประกอบเสร็จที่ 2nd Stage

4.กระบวนการอบยาง  (Curing Process)

            กอนจะทําการอบ    Greentyre จะถูกนําไปพนน้ําโดป (Doping) ที่เครื่องพนน้ําโดปกอน
น้ําโดปคือสารหลอล่ืนที่พนใสทองยางเพื่อปองกันการติดกันของยางกับถุงน้ํารอน (Bladder)  จาก
นั้นรอใหน้ําโดปแหงสนิทจึงนํายางมาที่กระบวนการอบยาง   การอบยางคือการทําใหยางสุกซึ่งโดย
ปกติจะใชกระบวนการวัลคาไนซ (Vulcanization) ซึ่งก็คือการเชื่อมโยงโมเลกุลของโพลิเมอรโดยใช
โมเลกุลของกํามะถันเปนตัวเชื่อม      ยางดิบที่ผานการอบจนสุกแลวจะคงรูปและสามารถนําไปใช
งานได

ในกระบวนการอบยางจะใหความรอนจาก 2 ดานของยางคือ

- ดานนอกของยางผานทางหนายาง และแกมยางแหลงความรอนอาจเปนแผนความ
รอน (Hot plate type) ที่ติดกับแมพิมพอบยาง          หรืออาจใชไอน้ํา (Steam) พนกระจายในโดม
(Dome type)

1st Stage
2nd Stage
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- ดานในของยางจะใหความรอนผานทางถุงน้ํารอนซึ่งจะแนบอยูกับ    Bottom insert
หรือ Inner liner ขณะทําการอบ   การใหความรอนจะใชน้ํารอน (Hot water) อุณหภูมิสูงไหลเวียน
เขาออกในถุงน้ํารอน
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บทที่ 5

การทดสอบโปรแกรมระบบผูเชี่ยวชาญ

การทดสอบโปรแกรมระบบผูเชี่ยวชาญกระทําเพื่อใหเกิดความมั่นใจในความถูกตองของ
ความรูที่อยูในฐานความรู (Knowledge base)    โดยในงานวิจัยนี้ผูวิจัยไดทําการยกกรณีตัวอยาง
(Case) ของปญหาทางดานคุณภาพของยางหลังอบ    แลวจึงใหผูเชี่ยวชาญที่เปนมนุษย (Human
expert) ทําการวินิจฉัย    จากนั้นจึงเปรียบเทียบผลการวินิจฉัยที่ไดกับผลการวินิจฉัยของโปรแกรม
ระบบผูเชี่ยวชาญ (Expert system) ในปญหาเดียวกัน     หากเปรียบเทียบกันแลวผลการวินิจฉัยมี
เนื้อหาไมแตกตางกัน  แมวาจํานวนขอของแนวทางการแกปญหาเฉพาะหนา  (Corrective action)
อาจไมเทากันแตก็ถือวาฐานความรูของระบบผูเชี่ยวชาญมีความถูกตองแลว  แตถาหากพบวาแนว
ทางการแกปญหาเฉพาะหนามีเนื้อหาแตกตางกันก็จะยืนยันความถูกตองกับผูเชี่ยวชาญซ้ําอีกครั้ง
กอนทําการแกไขหรือเพิ่มเติมความรูในฐานความรูของระบบผูเชี่ยวชาญ

5.1 การเปรียบเทียบผลการวินิจฉัยโดยใชกรณีตัวอยาง

กรณีที่ 1  Blister under tread

Problem characteristic
Zone = Under groove
Side  = T/B

Human expert diagnosis
Cause; Thickness at tread groove is too thin
Action;
Ext: - Reconsider the design of tread profile.
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Expert system diagnosis
Cause; Asymmetric profile
Action;
Ext: - Lock the die tightly to the frame.
       - Check the die;is it made symmetrically?or any damage area?

Cause; Thickness at tread groove is too thin
Action;
Ext:  - Adjust the conveyor speed until get the good profile.
        - Reconsider the design of tread profile.
        - Correct the die; is it the well-made die? is the die made too thin?

Cause; Low stitching pressure at one side
Action;
TBB / 2nd TBR:  - Install the pressure gauges before each stitcher (left&right) to

check the pressure individually.
                         - In case of blocked pipe, change the pipe.

Cause; Not enough stitching surface at one side
Action;
TBB: - Adjust the position&angle of the stitcher to get the sufficient stitching

surface.
2nd TBR: - Adjust the position of the stitcher to get the sufficient stitching

surface.
              - Rearrange the profile pressing disks.

ผลการเปรียบเทียบเนื้อหา
เหมือนกัน
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กรณีที่ 2 Blister under tread

Problem characteristic
Zone = Shoulder

Human expert diagnosis
Cause; Tread stitching speed is too high
Action;
TBB: - Reduce the stitching speed.

Cause; Tread stitching pressure is too low
Action;
TBB / 2nd TBR: - Increase the pressure

Expert system diagnosis
Cause; Tread stitching speed is too high
Action;
TBB: - Reduce the stitching speed.

Cause; Tread stitching pressure is too low
Action;
TBB / 2nd TBR: - Increase the pressure.

Cause; Not enough stitching surface
Action;
TBB: - Adjust the position&angle of the stitcher to get the sufficient stitching

surface.
2nd TBR: - Adjust the position of the stitcher to get the sufficient stitching

surface.
              - Rearrange the profile pressing disks.
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Cause; Poor tack of tread
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high; e.g.reduce

the screw speed.
       - Clean the tray; make sure that there are no foreign matters.
TBB / 2nd TBR:   - Respect the First-In-First-Out concept and aging of the tread.
                          - Train the operator to refresh sufficiently. (Not too less, not too

much)
                          - Take care of the cleanliness of the tread; make sure that there

are no foreign matters.

Cause; Thickness at shoulder is too thin
Action;
Ext:  - Adjust the conveyor speed until get the good profile.

- Reconsider the design of tread profile.
- Correct the die; is it the well-made die? is the die made too thin?

ผลการเปรียบเทียบเนื้อหา
เหมือนกัน

กรณีที่ 3 Blister sidewall and bead area

Problem characteristic
Location = Sidewall
Pattern   = Random

Human expert diagnosis
Cause; Step of product under sidewall
Action;
Ext: - Modify the profile of the adjacent product to support the step.
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Expert system diagnosis
Cause; Poor tack of sidewall
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high; e.g.reduce

the screw speed.
       - Clean the sidewall rolls; make sure that there are no foreign matters.
TBB / 1st TBR: - Respect the First-In-First-Out concept and aging of the

sidewall.
                        - Train the operator to refresh sufficiently. (Not too less, not too

much)
                        - Take care of the cleanliness of the sidewall; make sure that

there are  no foreign matters.

Cause; Step of product under sidewall
Action;
Ext: - Correct the die at the edge; is the edge made too thick?
       - Check if the die was damaged at the edge.
       - Adjust the profile at the edge to reach as close as possible the

theoretical thickness.
TBB / 1st TBR:  - Correct the guide to get the good laying position.
                     - Inform operator to reject the products that are out of the

spec.limit.
                                 - Train operator to inspect and repair all wrinkle points occur
before sidewall laying.

Cause; Sidewall stitching pressure is too low
Action;
TBB: - Increase the pressure.
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Cause; Sidewall stitching speed is too high
Action;
TBB: - Reduce the stitching speed.
2nd TBR: - Inform operator to reduce the stitching speed manually.

Cause; Mold closure is too fast
Action;
Curing: - Reconsider the mold closure time with respect to the specification.

Cause; Vents in sidewall area are not enough
Action;
Curing: - Add more vents in sidewall area of the mold.

Cause; Loose tyre
Action;
Band: - Correct the drum diameter.
1st TBR: - Correct the drum diameter.
             - Correct the setting position of bead at building machine.
Bead (Bias): - Correct the diameter of the bead.

ผลการเปรียบเทียบเนื้อหา
ตางกันที่ Action แตเปนลักษณะเพิ่มเติมเนื้อหาซึ่งหลังจากยืนยันกับผูเชี่ยวชาญแลวจึง

เพิ่มเนื้อหาสวนนี้ลงในฐานความรู

กรณีที่ 4 Blister inside bead in radial tyre

Problem characteristic
Junction = Wrapping stripe/Cable
Location   = Other
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Human expert diagnosis
Cause; Incorrect wrapping tension
Action;
Bead (Radial): - Adjust the machine to give the appropriate tension on the

wrapping stripe.

Cause; Inappropriate profile of the ring
Action;
1st TBR: - Check if the ring is the correct one; if it is (compare with the spec.)

the new ring should be defined to get  the good profile.

Expert system diagnosis
Cause; Incorrect wrapping tension
Action;
Bead (Radial): - Adjust the machine to give the appropriate tension on the

wrapping stripe.

Cause; Inconsistency of the distance between the layers of wrapping
Action;
Bead (Radial): - Adjust the machine to give the appropriate tension on the

wrapping stripe.

ผลการเปรียบเทียบเนื้อหา
ตางกันในลักษณะมีการเพิ่ม Cause  และ  Action  ซึ่งหลังจากที่ไดยืนยันกับผูเชี่ยวชาญ

แลวจึงเพิ่มเนื้อหาสวนนี้ลงในฐานความรู

กรณีที่ 5 Blister inside bead in radial tyre

Problem characteristic
Junction = Wrapping stripe/Apex
Location   = Other
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Human expert diagnosis
Cause; Inappropriate laying position of apex
Action;
1st TBR: - Reconsider the laying position of apex.

Cause; Poor aspect of apex
Action;
Ext: - Correct the die; is it the well-made die? or has any damaged area?

Expert system diagnosis
Cause; Wrong laying position of apex
Action;
1st TBR: - Adjust the guide to correct the laying position of apex.

Cause; Poor aspect of apex
Action;
Ext: - Correct the running condition; confirm that the pressure and

temperature of the compound are in the spec.
                  - Correct the die; is it the well-made die? or has any damaged area?

1st TBR: - Confirm the handling method and tools that there is no risk of
damaging the profile.

ผลการเปรียบเทียบเนื้อหา
ตางกันในลักษณะมีการเพิ่ม Cause  และ  Action  ซึ่งหลังจากที่ไดยืนยันกับผูเชี่ยวชาญ

แลวจึงเพิ่มเนื้อหาสวนนี้ลงในฐานความรู

กรณีที่ 6 Ply separation

Problem characteristic
Zone = Ply turn up area
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Human expert diagnosis
Cause; Air bubbles inside ply (Bias)
Action;
FC:  - Increase the squeeze pressure.
        - Perform the adhesion and dip pick up test. (Contact supplier)

Cause; High stiffness of raw fabric
Action;
FC:   - Check the stiffness; if the problem comes from supplier
           negotiate to lower the stiffness.

Expert system diagnosis
Causes; Poor tack of ply (Bias)
Action;
FC:    - Correct the running condition; Reduce the speed.
         - Respect the specification for compound blending.
         - Respect the specification for bank size of the compound.
TBB:  - Respect the First-In-First-Out concept and aging of the ply.
          - Take care of the cleanliness of the ply; make sure that there
            are no  foreign matters.

Cause; Air bubbles inside ply (Bias)
Action;
FC:  - Increase the squeeze pressure.
      - Perform the adhesion and dip pick up test. (Contact supplier)

Cause; High stiffness of raw fabric
Action;
FC:   - Check the stiffness; if the problem comes from supplier
           negotiate to lower the stiffness.
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Cause; Air trapped coming from inside of the bead
Action;
          See Blister inside bead for bias tyre ***

ผลการเปรียบเทียบเนื้อหา
เหมือนกัน

กรณีที่ 7 Molding defect in tread area

Problem characteristic
Location = Other
Zone      =  Block edge
Side       = Both
Pattern   = Equal

Human expert diagnosis
Causes; Tread grooves are too wide
Action;
Ext: - Reconsider the design of groove; is it well design?

Expert system diagnosis
Causes; Tread grooves are too wide
Action;
Ext: - Reconsider the design of groove; is it well design?
      - Correct the die; at the groove, is it well made?

ผลการเปรียบเทียบเนื้อหา
เหมือนกัน
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กรณีที่ 8 Molding defect on inner liner

Problem characteristic
Location     = Other
Dispersion  = Scatter

Human expert diagnosis
Cause; Poor treatment of bladder
Action;
Curing: - Train operator to treat the bladder properly before putting into the

press.

Expert system diagnosis
Cause; Bladder is too small
Action;
Curing: - Reconsider the size of the bladder; try a slightly larger.

Cause; Poor treatment of bladder
Action;
Curing: - Train operator to treat the bladder properly before putting into the

press.

Cause; Blocked vents in bead area
Action;
Curing: - Drill the vents. (Mold cleaning should be the next action)

Cause;  Mold closure is too fast
Action;
Curing: - Reconsider the mold closure time with respect to the specification.
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Cause; Shaping pressure is too low
Action;
Curing: - Increase the shaping pressure. (With respect to the maximum

specification)

ผลการเปรียบเทียบเนื้อหา
เหมือนกัน

กรณีที่ 9 Spread cord in radial tyre

Problem characteristic
Ply joint = Prep

Human expert diagnosis
Cause; Insufficient bonding of skimmed compound and cord
Action;
Ply cutter (Radial): - Inspect the Master roll; claim the supplier.

Expert system diagnosis
Cause; Poor trimming
Action;
Ply cutter (Radial): - Train operator to trim at the uniform speed and in the

straight path and in the straight path.
                                             - Respect the First-In-First-Out concept and aging of the
Master roll.

                               - Sharpen the knife frequently.
                               - Check the heating capacity of the hot box.
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Cause; Excessive thickness of skim rubber at the edge
Action;
Ply cutter (Radial): - Reject the ply and claim the supplier.
                               - Sharpen the knife frequently.
                               - Check the heating capacity of the hot box.
                               - See Poor trimming. ***

Cause; Poor tack of ply (Radial) at the edge
Action;
Ply cutter (Radial): - Respect the First-In-First-Out concept and aging of the

Master roll.
1st TBR: - Respect the First-In-First-Out concept and aging of the ply.

Cause; Poor splicing
Action;
Ply cutter (Radial): - Train operator to inspect and trim the ply edge correctly.
                               - Train operator to move the splicing tool at the uniform

speed and in the straight path.
                               - Respect the First-In-First-Out concept and aging of the

Master roll.
                               - Adjust the splicing tool; Establish a routine check.
                               - Adjust the splicing guide to get a good parallelism;

Establish a routine check.

Cause; High tension during wind up
Action;
Ply cutter (Radial): - Adjust the speed of wind up; make sure that there is no

jerk.
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Cause; Incorrect trajectory of hot knife
Action;
Ply cutter (Radial): - Train operator to cut at the uniform speed and in the

straight path.
                               - Sharpen the knife frequently.
                               - Check the heating capacity of the hot box.

ผลการเปรียบเทียบเนื้อหา
ตางกันในลักษณะมีการเพิ่ม Cause และ Action ซึ่งหลังจากที่ไดยืนยันกับผูเชี่ยวชาญ

แลวจึงเพิ่มเนื้อหาสวนนี้ลงในฐานความรู

กรณีที่ 10 Mold offset in summit zone

Problem characteristic
Mold type   = Segment
Press type  = Individual
Junction     = Segment joint

Human expert diagnosis
Cause; Bent segment
Action;
Curing: - Remove the segment to repair.

Expert system diagnosis
Cause; Wrong segment diameter
Action;
Curing: - Recheck the diameter of every segment that the step occurs.

Cause; Bent segment
Action;
Curing: - Remove the segment to repair.
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Cause; Incorrect segment height
Action;
Curing: - Change the segment.

Cause; Damaged segment
Action;
Curing: - Remove the segment to repair.

Cause; Damaged sidewall plate
Action;
Curing: - Remove the sidewall plate to repair.

ผลการเปรียบเทียบเนื้อหา
เหมือนกัน

กรณีที่ 11 Mold offset in summit zone

Problem characteristic
Mold type   = Segment
Press type  = Individual
Junction     = Segment/SW plate
Side            = Top
Dispersion  = Around
Plate step   = Lower

Human expert diagnosis
Cause; Press load is too low
Action;
Curing: - Try to increase the press load until the step at the segment / sidewall

plate junction disappears.



88

Expert system diagnosis
Cause; Press load is too low
Action;
Curing: - Try to increase the press load until the step at the segment /

sidewall plate junction disappears.

Cause; Incorrect thickness of segment / sidewall plate
Action;
Curing: - Check the thickness of the segment and sidewall plate precisely

before sending back to supplier for correction.

ผลการเปรียบเทียบเนื้อหา
เหมือนกัน

กรณีที่ 12 Mold offset in summit zone

Problem characteristic
Mold type   = Segment
Press type  = Individual
Junction     = Segment/SW plate
Side            = Top
Dispersion  = Around
Plate step   = Higher

Human expert diagnosis
Cause; Pressure of top cylinder is not enough
Action;
Curing:  - Check the safety valve.
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Expert system diagnosis
Cause; Pressure of top cylinder is not enough
Action;
Curing:  - Adjust the regulator to get the correct pressure.

                       - Repair the leak in the top cylinder system.

Cause; Center-mechanism works incorrectly
Action;
Curing: - Check the operation of center- mechanism if it works correctly during

mold closure.

ผลการเปรียบเทียบเนื้อหา
ตางกันที่ Action แตเปนลักษณะเพิ่มเติมเนื้อหาซึ่งหลังจากยืนยันกับผูเชี่ยวชาญแลวจึง

เพิ่มเนื้อหาสวนนี้ลงในฐานความรู

จากการทดสอบโปรแกรมระบบผูเชี่ยวชาญโดยการยกกรณีตัวอยาง (Case)  ของปญหา
ทางดานคุณภาพของยางหลังอบจํานวน  12  กรณี   ไมพบความขัดแยงดานเนื้อหาระหวางผลการ
วินิจฉัยของผูเชี่ยวชาญที่เปนมนุษย  (Human expert)     และโปรแกรมระบบผูเชี่ยวชาญ (Expert
system)  อยางไรก็ตามพบวามี  5 กรณีที่ตองทําการเพิ่มเติมเนื้อหาของความรูในฐานความรู

5.2 การทดลองใชโปรแกรมระบบผูเช่ียวชาญ

ผูวิจัยใหผูใชทดลองใชโปรแกรมระบบผูเชี่ยวชาญแลวรวบรวมความคิดเห็นและขอเสนอ
แนะตางๆในมุมมองของผูใช (End user ‘s view) เพื่อใชในการปรับปรุงโปรแกรมระบบผูเชี่ยวชาญ
ตอไป     ความคิดเห็นของผูใชที่มีตอโปรแกรมมีดังนี้

1. ภาพประกอบและคําอธิบายของคุณลักษณะของปญหา (Problem characteristic)
สามารถเสริมความเขาใจใหกับผูใชไดพอสมควร

2. แนวทางการแกปญหาเฉพาะหนา (Corrective action) ที่โปรแกรมเสนอแนะมีความ
เปนเหตุเปนผล    กลาวคือบางสวนเปนคําตอบที่ผูใชไดเคยใชแกปญหามากอนแลว
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3. ลักษณะของโปรแกรมนอกจากใชในการแกปญหาทางคุณภาพแลวยังสามารถใชใน
การฝกอบรมใหกับวิศวกรที่เขาใหมในเรื่องของปญหาทางคุณภาพไดอีกดวย

4. ลักษณะเดนที่แตกตางจากคูมือการแกปญหา  (Trouble shooting)  ทั่วไปที่ผูใชเคย
พบคือ     ในคูมือการแกปญหาทั่วไปจะใหแนวทางแกปญหาอยางกวางโดยไมสนใจ
อาการของปญหา      ในขณะที่โปรแกรมระบบผูเชี่ยวชาญในงานวิจัยนี้จะจําลองวิธี
การวินิจฉัยปญหาโดยดูจากคุณลักษณะของปญหา (Problem characteristic) แลว
จึงนําเสนอวิธีการแกไข

อยางไรก็ตามผูใชไดชี้ใหเห็นขอจํากัดบางประการของโปรแกรมในมุมมองของผูใชเองซึ่ง
ประกอบไปดวย

1. ปญหาทางคุณภาพของยางหลังอบบางปญหาไมอยูในฐานความรู เนื่องจากอยูนอก
เหนือขอบเขตของงานวิจัย

2. คุณลักษณะของปญหา    (Problem characteristic)  ในฐานความรูอาจยังไมครอบ
คลุมทั้งหมดเพราะความรูที่รวบรวมไวในระบบผูเชี่ยวชาญไดมาจากแหลงความรูที่มี
ในปจจุบัน    เปนไปไดที่ในอนาคตอาจพบคุณลักษณะของปญหาใหมๆเพิ่มข้ึนอีก

3. แนวทางการแกปญหาเฉพาะหนา (Corrective action) มีคําบรรยายนอยเกินไปอาจ
ทําใหเกิดการเขาใจคลาดเคลื่อนได

4. ไมมีปุมกด (Pushbutton) ใหโปรแกรมยอนกลับไปที่หนาจอกอนหนา  ในกรณีที่ผูใช
ตองการเปลี่ยนคําตอบที่ไดตอบไปแลวในหนาจอกอนหนานี้
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ภาคผนวก ก

อักษรยอของกระบวนการที่ใชในโปรแกรมระบบผูเช่ียวชาญ

ตารางที่ ก.1 อักษรยอของกระบวนการที่ใชในโปรแกรมระบบผูเชี่ยวชาญ

อักษรยอ ช่ือเติม คําอธิบาย
1st TBR 1st Tyre Building (Radial) กระบวนการสรางยางเรเดียลขั้นตอนแรก
2nd TBR 2nd Tyre Building (Radial) กระบวนการสรางยางเรเดียลข้ันตอนที่สอง

Band Band Building (Bias only) กระบวนการสรางยางแบนด
Bead (Bias) Bead room (Bias) กระบวนการผลิตขอบลวดของยางผาใบเฉียง

Bead (Radial) Bead room (Radial) กระบวนการผลิตขอบลวดของยางเรเดียล
Comcutter Component cutter กระบวนการตัดชิ้นสวนเพื่อใหไดความยาวที่ตองการ

Curing Curing กระบวนการบยาง
Dope Doping กระบวนการพนน้ําโดป
Ext Extruder กระบวนการรีดยาง
FC Fabric Calender กระบวนการฉาบผาใบ
GC Gum calender กระบวนการฉาบยาง (ไมมีผาใบ)

Ply cutter (Bias) Ply cutter (Bias) กระบวนการตัดผาใบของยางผาใบเฉียง
Ply cutter (Radial) Ply cutter (Radial) กระบวนการตัดผาใบของยางเรเดียล

TBB Tyre Building (Bias) กระบวนการสรางยางผาใบเฉียง



ภาคผนวก ข

ตารางการวิเคราะหสาเหตุที่เปนไปได

ตารางที่ ข.1  การวิเคราะหสาเหตุที่เปนไปไดของปญหาลมขังใตหนายาง (Blister under tread)
Location Zone Side Pattern Potential cause Process concerned Reference
Tread joint - - - Tread length is too long Ext&TBB&2ndTBR Expert

Other Inside or outside groove T/B Random Snaky laying TBB&2ndTBR&Curing Expert
Equal Tread is off centering TBB&2ndTBR&Curing Expert

Both - Tread grooves are too wide Ext Expert
Under groove T/B - Asymmetric profile Ext Expert

Thickness at tread groove is too thin Ext Expert
Low stitching pressure at one side TBB&2ndTBR Expert
Not enough stitching surface at one side TBB&2ndTBR Expert

 Both - Thickness of tread profile is too thin Ext Expert
Tread stitching pressure is too low TBB&2ndTBR Study note
Not enough stitching surface TBB&2ndTBR Study note
Tread stitching speed is too high TBB Study note
Waviness of tread Ext Study note
Poor tack of tread Ext&TBB&2ndTBR Expert

Center - - Pressure of tread application roll is too low TBB&2nd TBR Expert
Waviness of tread Ext Expert
Thickness at center is too thin Ext Expert

Shoulder - - Tread stitching speed is too high TBB&2ndTBR Study note
Tread stitching pressure is too low TBB&2ndTBR Study note
Not enough stitching surface TBB&2ndTBR Study note
Poor tack of tread Ext&TBB&2nd TBR Expert
Thickness at shoulder is too thin Ext Expert
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ตารางที่ ข.2 การวิเคราะหสาเหตุที่เปนไปไดของปญหาลมขังใตแกมยางและบริเวณขอบลวด                
(Blister sidewall and bead area)

Location Pattern Size Potential cause Process concerned Reference
Edge of sidewall - - Thickness of sidewall edge is too thick Ext Expert

Wrinkled sidewall edge Ext&TBB Expert
Bead - - Wrinkled chafer TBB&Ply cutter(Bias) Standard

Wrinkled turn down Band&TBB&2nd TBR Standard
Poor tack of chafer FC&TBB Standard
Air trapped inside chafer FC Expert
Poor tack of Protector Ext&1stTBR Expert
Turn down stitching pressure is too low TBB&2ndTBR Expert
Turn down stitching speed is too high TBB&2ndTBR Expert
High bead compression Bead(Bias) Standard

Sidewall Random - Poor tack of sidewall Ext&TBB&1st TBR Standard
Step of product under sidewall Ext&TBB&1st TBR Expert
Sidewall stitching pressure is too low TBB Standard
Sidewall stitching speed is too high TBB&2ndTBR Expert
Mold closure is too fast Curing Expert
Vents in sidewall area are not enough Curing Standard
Loose tyre Bead(Bias)&Band&1st TBR Standard

Equal Big Venting grooves under sidewall are too deep Ext Expert
Blotch Blocked vents in sidewall area Curing Standard
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ตารางที่ ข.3  การวิเคราะหสาเหตุที่เปนไปไดของปญหาลมขังดานในขอบลวดในยางผาใบเฉียง
(Blister inside bead in bias tyre)

Junction Location Potential cause Process concerned Reference
Cable/filler Filler joint Difference of filler widths between head and tail Ext&Bead(bias) Expert

Filler length is too long / too short Bead(Bias) Expert
Other Filler width is too wide Ext Expert

Filler width is too narrow Ext Expert
Incorrect strand width of bead Bead(Bias) Expert
Poor tack of filler Ext&Bead(bias) Expert
Poor aspect of filler Ext&Bead(bias) Expert

Wrapping ply/filler Filler joint Difference of filler widths between head and tail Ext&Bead(bias) Expert
Wrapping ply joint Wrinkle at wrapping ply joint Bead(Bias) Expert

Open wrapping ply joint Bead(Bias) Expert
Wrapping ply joint is too loose Bead(Bias) Expert

Other Wrapping is not tight enough Bead(Bias) Expert
Filler width is too wide Ext Expert
Filler width is too narrow Ext Expert
Poor aspect of filler Ext&Bead(bias) Expert
Poor tack of filler Ext&Bead(bias) Expert
Poor tack of wrapping ply FC&Bead(Bias) Expert
Turn up stitching pressure is too low TBB Expert
Turn up stitching speed is too high TBB Expert
Pricking holes of wrapping ply are not enough FC&Ply cutter(Bias) Expert
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ตารางที่ ข.4  การวิเคราะหสาเหตุที่เปนไปไดของปญหาลมขังดานในขอบลวดในยางเรเดียล
(Blister inside bead in radial tyre)

ตารางที่ ข.5  การวิเคราะหสาเหตุที่เปนไปไดของปญหาลมขังใตชั้น Inner liner (Blister under
inner liner)

Junction Location Potential cause Process concerned Reference
Wrapping stripe/Cable Wrapping stripe joint Poor wrapping splice Bead(Radial) Expert

Other Incorrect wrapping tension Bead(Radial) Expert
Inconsistency of the distance between the layers of wrapping Bead(Radial) Expert
Inappropriate profile of the ring      1st TBR Expert

Wrapping stripe/Apex Wrapping stripe joint Poor wrapping splice Bead(Radial) Expert
Apex joint Apex length is too long / too short Comcutter Standard

Poor aspect at the edge of apex Ext&Comcutter Standard
Other Wrong laying position of apex 1st TBR Standard

Poor aspect of apex Ext & 1st TBR Standard
Inappropriate laying position of apex      1st TBR Expert

Wrapping stripe/Ply Wrapping stripe joint Poor wrapping splice Bead(Radial) Expert
Other Difficulty of bead rotation Bead(Radial) Standard

Ply/Apex Apex joint Apex length is too long / too short Comcutter Standard
Apex joint is not correctly aligned 1st TBR Expert

Other Poor stitching of operator 1st TBR Expert
Profile of apex is too thin Ext Standard
Poor tack of apex Ext&1st TBR Expert
Poor tack of Ply (radial) 1st TBR Expert
Poor aspect of apex Ext & 1st TBR Expert

Pattern Layer Potential cause Process concerned Reference
Random Interface Poor tack of non-inner liner GC & 1st TBR Standard

Too much difference of laying tensions between inner liner&non-inner liner 1st TBR Expert
Poor flatness of drum 1st TBR Standard
Poor sponge roll 1st TBR Standard
High compression under bead 1st TBR Standard

Inner liner Poor tack of inner liner GC & 1st TBR Standard
Laying tension is too high 1st TBR Expert

Non-inner liner Poor tack of non-inner liner GC & 1st TBR Standard
Laying tension is too high 1st TBR Expert

Equal - Not enough pricking holes on non-inner liner GC Expert
Blocked pricking holes on non-inner liner GC Expert
Inappropriate position of pricking holes on non-inner liner GC Expert
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ตารางที่ ข.6  การวิเคราะหสาเหตุที่เปนไปไดของปญหาการแยกชั้นของชั้นผาใบ (Ply separation)

ตารางที่ ข.7  การวิเคราะหสาเหตุที่เปนไปไดของปญหาตําหนิจากการไหลที่หนายาง (Molding
defect in tread area)

Zone Potential cause Process concerned Remark Reference
Ply turn up area Poor tack of ply (bias) FC&TBB Expert

Air bubbles inside ply (bias) FC Standard
High stiffness of raw fabric FC *Supplier concerned Expert
Air trapped coming from inside of the bead *Link to Blister inside bead (Bias) Expert

Other Poor tack of ply (bias) FC&TBB Standard
Foreign matters FC&Ply cutter(Bias)&TBB Standard

Location Zone Side Pattern Potential cause Process concerned Reference
Tread joint - - - Open tread joint 2nd TBR&TBB&Curing Expert

Too much splice setback TBB Expert
Other Block edge T/B Random Snaky laying TBB&2ndTBR&Curing Expert

Too much silicone Curing Standard
Equal Tread is off centering TBB&2ndTBR&Curing Expert

Both Random Tread grooves are too wide Ext Expert
Incomplete evacuation of gases at the tread zone Curing Standard
Residual condensation in press Curing Standard
Steam leaks into mold at tread zone Curing Standard

Equal Tread grooves are too wide Ext Expert
Stripe - - Incomplete evacuation of gases at tread zone Curing Standard

Residual condensation in press Curing Standard
Mold closure is too fast Curing Standard
Steam leaks into mold at tread zone Curing Standard
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ตารางที่ ข.8  การวิเคราะหสาเหตุที่เปนไปไดของปญหาตําหนิจากการไหลที่แกมยาง (Molding
defect in sidewall area)

Location Style Potential cause Process concerned Reference
SW/Pro (Chafer) Light Vents in sidewall are not enough Curing Expert

Blocked vents in bead area Curing Expert
Residual condensation in press Curing Standard
Leak at center-mechanism Curing Standard
Incorrect laying position of SW / Protector (Chafer) TBB& 1st TBR Standard
Thickness of sidewall edge is too thick Ext Expert

Crack Dirty mold at bottom bead ring junction Curing Expert
Foreign matters at the junction Ext&TBB&1st TBR Standard
Wrinkled sidewall edge Ext&TBB Expert
Incorrect laying position of SW / Protector (Chafer) TBB& 1st TBR Standard
Thickness of sidewall edge is too thick Ext Expert

SW/SW Light Residual condensation in press Curing Standard
Mold closure is too fast Curing Standard
Sidewall joint is too light TBB&1st TBR Standard
Steam leaks into mold at sidewall area Curing Standard
Poor cutting angle of sidewall joint Comcutter Expert
Leak at center-mechanism Curing Standard

Crack Sidewall joint is too heavy TBB&1st TBR Standard
Foreign matters at the joint Ext&TBB&1st TBR Expert

SW/Tread Light Vents in shoulder are not enough Curing Standard
Blocked vents in shoulder area Curing Standard
Residual condensation in press Curing Standard
Steam leaks into mold at tread and sidewall area Curing Standard
Mold closure is too fast Curing Standard
Leak at center-mechanism Curing Standard

Crack Foreign matters at the junction Ext&TBB&1st TBR Expert
Dirty mold at tread/sidewall junction Curing Expert

SW Light Steam leaks into mold at sidewall area Curing Standard
Dirty mold in sidewall area Curing Expert
Blocked vents in sidewall area Curing Standard
Vents in sidewall are not enough Curing Expert
Bad vent pattern in sidewall area Curing Standard
Shaping pressure is too low Curing Standard
Residual condensation in press Curing Standard
Profile of sidewall is too thin Ext Expert
Leak at center-mechanism Curing Standard

Crack Dirty mold in sidewall area Curing Standard
Foreign matters Ext&TBB&1st TBR Expert
Profile of sidewall is too thin Ext Expert
Step of the product under sidewall TBB&1st TBR Expert
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ตารางที่ ข.9  การวิเคราะหสาเหตุที่เปนไปไดของปญหาตําหนิจากการไหลที่ขอบลวด (Molding
defect in bead area)

ตารางที่ ข.10  การวิเคราะหสาเหตุที่เปนไปไดของปญหาตําหนิจากการไหลบน Inner liner
(Molding defect on Inner liner)

Location Side Style Potential cause Process concerned Reference
Bead point - - Bladder is cut at clamping point Curing Standard

Vents in bead are not enough Curing Expert
Blocked vents in bead area Curing Standard
Distorted tyre Curing Standard
Bladder is not locked tight enough between clamping ring Curing Standard

Bead seat - Light Vents in bead are not enough Curing Expert
Blocked vents in bead area Curing Standard

- Crack Dirty bead ring Curing Standard
Dirty tyre at bead zone Curing Expert

Bead heel - Light Vents in bead are not enough Curing Standard
Blocked vents in bead area Curing Standard
Leak at center-mechanism Curing Standard

- Crack Dirty bead ring Curing Expert
Dirty tyre at bead zone Curing Expert
Distorted tyre Curing Standard

Bottom - Bead zone start curing too early Ext&FC&Curing Expert
Bead support - Light Vents in bead are not enough Curing Study note

Blocked vents in bead area Curing Standard
Crack Dirty bead ring Curing Standard

Dirty tyre at bead zone Curing Expert
Projoint (Chfjoint) - Light Protector(Chafer) joint is too light TBB&1st TBR Standard

Crack Foreign matters at the joint Ext&FC&TBB&1st TBR Standard
Protector(Chafer) joint is too heavy TBB&1st TBR Standard

Location Dispersion Potential cause Process concerned Reference
Joint - Inner liner joint or Bottom ply insert joint is too heavy/too light Band&1st TBR Standard
Other Cluster Greasy band ply dope Dope Standard

Defect on bladder surface Curing Expert
Defective compound of inner liner GC Expert
Distorted tyre Curing Standard

Scatter Bladder is too small Curing Standard
Poor treatment of bladder Curing Standard
Blocked vents in bead area Curing Standard
Mold closure is too fast Curing Standard
Shaping pressure is too low Curing Standard
Greasy band ply dope Dope Expert
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ตารางที่ ข.11  การวิเคราะหสาเหตุที่เปนไปไดของปญหาแมพิมพเหลื่อมที่บริเวณหนายางและไหล
ยาง (Mold offset in summit zone)

Mold type Press type Junction Side Dispersion Eccentricity Plate step Potential cause Process concerned Reference
Two parts - Top/Bottom - Around Concentric - Wrong mold diameter Curing Expert

- Eccentric - Eccentric mold Curing Expert
- Part - - Mold damage at the top diameter Curing Expert

Press load is too high Curing Study note
Summit part/SW plate - Around - Lower Incorrect thickness of summit part/sidewall plate Curing Expert

Lost of  thickness at the edges of summit parts after mold cleanin Curing Expert
Higher Incorrect thickness of summit part/sidewall plate Curing Expert

Part - Lower Damaged summit part Curing Expert
Rust/flash at the interface Curing Expert

- Higher Damaged sidewall plate Curing Expert
Segment Individual Segment joint - - - - Wrong segment diameter Curing Expert

Bent segment Curing Expert
Incorrect segment height Curing Expert
Damaged segment Curing Expert
Damaged sidewall plate Curing Expert

Segment /SW plate Top Around - Lower Press load is too low Curing Study note
Incorrect thickness of segment/sidewall plate Curing Expert

Higher Pressure of top cylinder is not enough Curing Study note
Center-mechanism works incorrectly Curing Expert

Part - Lower Damaged segment Curing Expert
Higher Damaged sidewall plate Curing Expert

Bottom Around - Lower Press load is too high Curing Study note
Higher Press load is too low Curing Study note

Part - Lower Damaged segment Curing Expert
Higher Damaged sidewall plate Curing Expert

Twin Segment joint - - - - Bent segment Curing Expert
Wrong segment diameter Curing Expert
Incorrect segment height Curing Expert
Damaged segment Curing Expert
Damaged sidewall plate Curing Expert
Damaged on sliding system of segment Curing Expert

Segment /SW plate Top Half - Press loads of the two cavities are not set symmetrically Curing Expert
Around - Lower Press load is too low Curing Expert

Insufficient shim (always see flashing between segments) Curing Study note
Higher Press load is too high Curing Study note

Over shim Curing Study note
Part - Lower Damaged segment Curing Expert

Top platen of the press is not in parallel Curing Study note
Higher Damaged sidewall plate Curing Expert

Top platen of the press is not in parallel Curing Study note
Bottom Half - Press loads of the two cavities are not set symmetrically Curing Expert

Around - Lower Press load is too high Curing Study note
Over shim Curing Study note

Higher Press load is too low Curing Study note
Insufficient shim (always see flashing between segments) Curing Study note

Part - Lower Damaged segment Curing Expert
Higher Damaged sidewall plate Curing Expert
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ตารางที่ ข.12  การวิเคราะหสาเหตุที่เปนไปไดของปญหาแมพิมพเหลื่อมที่บริเวณขอบลวด (Mold
offset in bead zone)

Dispersion Side Bead Step Potential cause Process concerned Reference
Around Top Lower Top bead ring is too thick Curing Expert

Diameter of top bead ring is too big Curing Expert
Rust/flash at the interface Curing Expert
Incorrect angle at  the junction Curing Expert

Higher Top bead ring is too thin Curing Expert
Diameter of top bead ring is too small Curing Expert

Bottom Lower Bottom bead ring is too thick Curing Expert
Diameter of bottom bead ring is too big Curing Expert
Incorrect angle at  the junction Curing Expert

Higher Bottom bead ring is too thin Curing Expert
Diameter of bottom bead ring is too small Curing Expert

Part Top Lower Top bead ring was not fixed tight enough Curing Expert
Poor angle of the slope of top bead ring Curing Expert
Rust/flash at the interface Curing Expert

Higher Damaged top bead ring at the interface Curing Expert
Damaged sidewall plate at interface area Curing Expert

Bottom Lower Poor angle of the slope of bottom bead ring Curing Expert
Center shaft is bent Curing Expert

Higher Damaged bottom bead ring at the interface Curing Expert
Damaged sidewall plate at interface area Curing Expert
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ตารางที่ ข.13  การวิเคราะหสาเหตุที่เปนไปไดของปญหาเสนใยแยกตัวและเสนใยนูนในยางผาใบ
เฉียง (Spread cord  and cord show in bias tyre)

ตารางที่ ข.14  การวิเคราะหสาเหตุที่เปนไปไดของปญหาเสนใยแยกตัวในยางเรเดียล (Spread
cord in radial tyre)

Arrangement Dispersion Potential cause Process concerned Reference
Spread Cluster Greasy band ply dope Dope Standard

Bladder leak Curing Standard
Cord pairing FC Standard
High bias angle Ply cutter(Bias)&Band Standard
Poor carcass repair Band&TBB Expert

Scatter Air trapped between bladder and tyre Curing Standard
Soft skim compound FC Expert
Air bubbles inside ply(Bias) FC Expert

Shadow Cluster Variation of tension among cords  FC Expert
Lack of dope Dope Expert
Poor carcass repair Band&TBB Expert

Scatter Thickness of bottom insert is too thin GC Standard
Soft bottom insert compound GC Standard
Soft skim compound FC Standard
High tension in cord Bead&Band&TBB Expert
Bladder is too small Curing Standard

Ply joint Zone Potential cause Process concerned Reference
Prep - Poor trimming Ply cutter(Radial) Standard

Excessive thickness of skim rubber at the edge Ply cutter(Radial) Standard
Poor tack of ply(radial) at the edge Ply cutter(Radial)&1st TBR Expert
Poor splicing Ply cutter(Radial) Standard
High tension during wind up Ply cutter(Radial) Expert
Incorrect trajectory of hot knife Ply cutter(Radial) Standard
Insufficient bonding of skimmed compound and cord Ply cutter(Radial) Expert

Build Ply turn up area Inappropriate gap of splicing clamp 1st TBR Standard
Poor splicing 1st TBR Standard

Other Poor splicing 1st TBR & Ply cutter(Radial) Standard
Incorrect trajectory of hot knife 1st TBR Standard
Poor tack of ply (radial) at the edge Ply cutter(Radial)&1st TBR Expert
Incorrect point of cut after ply roll-down 1st TBR Standard

Other - Missing cord Ply cutter(Radial) Standard
Drum diameter is too big 2nd TBR Expert
Building bladder leak 2nd TBR Expert
Insufficient bonding of ply and product under ply 1st TBR Expert



ภาคผนวก ค

การวิเคราะหหาแนวทางแกไขปญหาเฉพาะหนา

1. Blister
1.1 Blister under tread

1.1.1) Tread length is too long

Corrective action

Extruder: - Adjust the setting value of tread length to be compatible with the shrinkage.

Tyre Building (Bias): - Inform operator to reject treads that are shorter than spec.limit.

                                 -  Reduce the pressure of the application roller.

2nd Tyre Building (Radial): - Increase the diameter of the drum.

                                          - Reduce the pressure of the application roller.

Too much compensation
for  shrinkage

Poor Setting
of cutter

Tyre Building (Bias)

High laying tension

Tread length
too long

High  Pressure of
application roller

Extruder2nd Tyre Building (Radial)

High  Pressure of
application roller

Small drum dia.
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1.1.2) Tread is off centering

Corrective action

2nd Tyre Building (Radial): - Adjust the application guide for good centering.

                                          - Adjust the pressure and centering of the application roller.

Tyre Building (Bias): - Adjust the application guide for good centering.

                                 - Adjust the pressure and centering of the application roller.

- Inform operator to lay tread straight.

Curing: - Store greentyre in good condition to prevent distorted tyre.

 - Correct ring spacing.

- Correct the condition of loader for centering of the tyre after loading.

Tyre Building (Bias)

Tread off
centering

Guide off centering

Condition of tread application
roller is  not appropriateSnaky laying

by Oper.

Curing

Improper loader
condition

Ring spacing
too high or low

Level Size

Distorted tyre 2nd Tyre Building (Radial)

Guide off centering

Profile of application roller
is  not appropriate

High pressureRoll off center



111

1.1.3) Snaky laying

Corrective action

2nd Tyre Building (Radial): - Tighten the application guide to lock the center.

Tyre Building (Bias): - Tighten the application guide to lock the center.

                          - Adjust the pressure and centering of the application roller.

                                - Inform Operator to lay tread straight.

Curing: - Store greentyre in good condition to prevent distorted tyre.

Loose guide

Snaky
laying

2nd Tyre Building (Radial)

Curing

Loose guide

Condition of tread application
roller is  not appropriate

Snaky laying
by Oper.

Distrorted tyre

Tyre Building (Bias)
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1.1.4) Tread grooves are too wide

Corrective action

Extruder: - Reconsider the design of groove; is it well design?

               - Correct the die; at the groove, is it well made?

1.1.5) Asymmetric profile

Corrective action

Extruder: - Lock the die tightly to the frame.

- Check the die; is it made symmetrically? or any damage area?

Asymmetric
profile

Extruder

Poor die making

Damaged die

Tread grooves
too wide

Extruder

Poor die making

Inappropriate design
of groove

Die not lock
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1.1.6) Thickness at tread groove is too thin & Thickness of tread profile is too thin &
Thickness at center is too thin & Thickness at shoulder is too thin

Corrective action

Extruder:  - Adjust the conveyor speed until get the good profile.

                - Reconsider the design of tread profile.

 - Correct the die; is it the well-made die? is the die made too thin?

1.1.7) Low stitching pressure at one side

Corrective action

Tyre Building (Bias) & 2nd Tyre Building (Radial):

- Install the pressure gauges before each stitcher (left & right) to check the pressure

  individually.

- In case of blocked pipe, change the pipe.

Tread profile
too thin ...

Extruder

Poor die making

Inappropriate
profile design

High conveyor speed
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1.1.8) Not enough stitching surface at one side & Not enough stitching surface

Corrective action

Tyre Building (Bias):  - Adjust the position & angle of the stitcher to get the sufficient

                                     stitching surface.

2nd Tyre Building (Radial): - Adjust the position of the stitcher to get the sufficient

                                            stitching surface.

                                         - Rearrange the profile pressing disks.

1.1.9) Tread stitching pressure is too low

Corrective action

Tyre Building (Bias) & 2nd Tyre Building (Radial): - Increase the pressure.

1.1.10) Tread stitching speed is too high

Corrective action

Tyre Building (Bias): - Reduce the stitching speed.
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1.1.11) Waviness of tread

Corrective action

Extruder: - Reduce the screw speed to reduce the extrusion temperature.

- Reconsider the method of tread storage; is there any risk of getting waving?

- Try to reduce the difference of thickness between the center and shoulder or

                  between the groove and block if possible.(With respect to the tread profile)

                - Increase the conveyor speed.

Tyre Building (Bias) & 2nd Tyre Building (Radial):

            - Adjust the stitching condition at Tyre Building to compensate the waving of

                 the tread ;e.g. increase the pressure of tread stitching.

Waviness of
tread

Extruder

Too much difference in
thickness between
center and shoulder

Too much difference
in thickness between
groove and block

Inappropriate storage
condition

High temperature
of compound
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1.1.12) Poor tack of tread

Corrective action

Extruder: - Check the extrusion temperature; try to reduce if it is too high; e.g. reduce

                  the screw speed.

             - Clean the tray; make sure that there are no foreign matters.

Tyre Building (Bias) & 2nd Tyre Building (Radial):

 - Respect the First-In-First-Out concept and aging of the tread.

 - Train the operator to refresh sufficiently. (Not too less, not too much)

- Take care of the cleanliness of the tread; make sure that there are no foreign -

  matters.

1.1.13) Pressure of tread application roll is too low

Corrective action

Tyre Building (Bias) & 2nd Tyre Building (Radial): - Increase the pressure.

Poor tack of
tread

Foreign matters

ExtruderTyre Building (Bias) &
2nd Tyre Building (Radial)

Dry tread

Dirty tray
Poor refreshing

Wrong method

Not enough
Foreign matters

High extrusion temperature
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1.2 Blister sidewall and bead area
1.2.1) Thickness of sidewall edge is too thick

Corrective action

Extruder: - Adjust the profile at the edge to reach as close as possible the theoretical

                  thickness.

               - Check if the die was damaged at the edge.

1.2.2) Wrinkled sidewall edge

SW edge too
thick

Extruder

Damaged die

Poor die making

Hard compound
(Cannot run thin

Wrinkled
SW edge

Poor wind up

Too much laying
tension

Tyre Building (Bias) Extruder

Stitching speed
is too fast

Stitching pressure
is too high
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Corrective action

Extruder: - Eliminate the risk of wrinkle before wind up; e.g. centering of sidewall.

Tyre Building (Bias): - Inform operator to reduce the tension while laying sidewall.

- Reduce the stitching pressure.

- Reduce the stitching speed.

1.2.3) Poor tack of sidewall

Corrective action

Extruder: - Check the extrusion temperature; try to reduce if it is too high; e.g. reduce

                  the screw speed.

             - Clean the sidewall rolls; make sure that there are no foreign matters.

High extrusion temperature

Poor tack of
sidewall

Foreign matters

Extruder

Dry sidewall

Dirty roll
Poor refreshing

Wrong method

Not enough
Foreign matters

Tyre Building (Bias) &
1st Tyre Building
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Tyre Building (Bias) & 1st  Tyre Building (Radial):

 - Respect the First-In-First-Out concept and aging of the sidewall.

 - Train the operator to refresh sufficiently. (Not too less, not too much)

        - Take care of the cleanliness of the sidewall; make sure that there are no

           foreign matters.

1.2.4) Step of product under sidewall

Corrective action

Extruder: - Correct the die at the edge; is the edge made too thick?

               - Check if the die was damaged at the edge.

               - Adjust the profile at the edge to reach as close as possible the theoretical

                  thickness.

- Modify the profile of the adjacent product to support the step.

Step under
SW

Tyre Building (Bias) &
1st Tyre Building (Radial)

Laying too
close

Incorrect width

Wrong laying
position

Wrinkle under SW

Extruder

Damaged die

Poor die making

Hard compound
(Cannot run thin

Inappropriate profile of adjacent product
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Tyre Building (Bias) & 1st Tyre Building (Radial):

        - Correct the guide to get the good laying position.

        - Inform operator to reject the products that are out of the spec.limit.

        - Train operator to inspect and repair all wrinkle points occur before sidewall laying.

1.2.5) Sidewall stitching pressure is too low

Corrective action

 Tyre Building(Bias): - Increase the pressure.

1.2.6) Sidewall stitching speed is too high

Corrective action

Tyre Building (Bias): - Reduce the stitching speed.

2nd Tyre Building (Radial): - Inform operator to reduce the stitching speed manually.

1.2.7) Mold closure is too fast

Corrective action

Curing: - Reconsider the mold closure time with respect to the specification.

1.2.8) Vents in sidewall area are not enough

Corrective action

Curing: - Add more vents in sidewall area of the mold.
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1.2.9) Loose tyre

Corrective action

Band building (Bias): - Correct the drum diameter.

1st Tyre Building (Radial): - Correct the drum diameter.

                                   - Correct the setting position of bead at building machine.

Bead room (Bias): - Correct the diameter of the bead.

1.2.10) Venting grooves under sidewall are too deep

Corrective action

Extruder: - Reduce the depth of the grooves under sidewall.

1.2.11) Blocked vents in sidewall area

Corrective action

Curing: - Drill vents. (mold cleaning should be the next action)

Drum dia. too big

Loose
tyre

Drum dia. too big

Band Building (Bias)
1st Tyre Building (Radial)

Bead dia. too big

Wrong bead position

Bead room (Bias)
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1.2.12) Wrinkled chafer

Corrective action

Ply cutter: - Reduce the speed of wind up.

Tyre Building (Bias): - Reduce the turn down stitching pressure.

                                 - Reduce the turn down stitching speed.

                                - Inform operator to reduce the tension while laying chafer.

1.2.13) Wrinkled turn down

Corrective action

Band Building (Bias): - Correct the drum diameter.

Wrinkled
Chafer

Poor wind upToo much tension
by operator

Tyre Building (Bias) Ply cutter

Stitching speed
is too fast

Stitching pressure
is too high

Speed too high

Wrinkled
turn down

Tyre Building (Bias) & 1stTyre Building (Radial)

Stitching speed
is too fast

Stitching pressure
is too high

Band Building (Bias)

Drum dia. too small

Poor position
of Stitcher
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Tyre Building (Bias) & 1st Tyre Building (Radial):

      - Reduce the stitching pressure.

      - Adjust the stitcher to get the good position & angle.

      - Reduce the stitching speed.

1.2.14) Poor tack of chafer

Corrective action

Fabric calender: - Correct the running condition; reduce the speed.

- Respect the specification for compound blending.

                           - Respect the specification for bank size of the compound.

Tyre Building (Bias): - Respect the First-In-First-Out concept and aging of the chafer.

                                 - Train the operator to refresh sufficiently.(Not too less,not too much)

- Take care of the cleanliness of the chafer; make sure that there

  are no foreign matters.

Incorrect running
condition

High bank size

Poor tack of
chafer

Foreign matters

Fabric calender

Dry chafer

Poor refreshing

Wrong method

Not enough

Speed too high
Tyre Building (Bias)

Improper blending
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1.2.15) Air trapped inside chafer

Corrective action

Fabric calender: - Increase the squeeze pressure.

- Perform the adhesion and dip pick up test. (contact supplier)

                           - Respect the specification for bank size of the compound.

1.2.16) Poor tack of Protector

Poor tack of
Protector

Foreign matters

Extruder

Dry protector

Dirty roll

Poor refreshing

Wrong method

Not enough

Foreign matters

1st Tyre Building (Radial)

Poor dipping

Air trapped
inside chafer

Fabric calender

Not enough
squeeze pressure

High extrusion temperature

High bank size
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Corrective action

Extruder: - Check the extrusion temperature; try to reduce if it is too high; e.g. reduce

                  the screw speed.

             - Clean the protector rolls; make sure that there are no foreign matters.

1st Tyre Building (Radial): - Respect the First-In-First-Out concept and aging of the

                                            protector.

                                         - Train the operator to refresh sufficiently. (Not too less, not too

                                            much)

                                         - Take care of the cleanliness of the protector; make sure that

          there are no foreign matters.

1.2.17) Turn down stitching pressure is too low

Corrective action

 Tyre Building (Bias) & 2nd Tyre Building (Radial): - Increase the pressure.

1.2.18) Turn down stitching speed is too high

Corrective action

Tyre Building (Bias) & 2nd Tyre Building (Radial): - Reduce the stitching speed.
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1.2.19) High bead compression

Corrective action

Bead room (Bias): - Correct the bead diameter.

1.3 Blister inside bead in bias tyre
1.3.1) Difference of filler widths between head and tail

Corrective action
Extruder: - Adjust the wind up post to be free for rotating.
Bead room (Bias): - Train operator not to put too much tension when making a joint.
                              - Confirm the handling method and tooling that there is no risk of
                                damaging the profile of the filler.

1.3.2) Filler length is too long / too short
Corrective action
Bead room (Bias): - Inform the operator to the cut the filler at the proper length.

Poor handling during
transportation

Difference
Filler widths

Extruder

Too much tension
at  joint

Bead room (Bias)

Tension occurs in cycle
at wind up post
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1.3.3) Filler width is too wide

Corrective action

Extruder: - Correct the die.

               - Increase the conveyor speed.

               - Reduce screw speed.

1.3.4) Filler width is too narrow

Width too
wide

Extruder

Compound
temperature too high

Die too big

Width too
narrow

Extruder

Conveyor speed
too high

Die too small
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Corrective action

Extruder: - Correct the die.

               - Reduce the conveyor speed.

1.3.5) Incorrect strand width of bead

Corrective action

Bead room (Bias): - Check the number of the cables in the strand width.

1.3.6) Poor tack of filler

Corrective action

Extruder: - Check the extrusion temperature; try to reduce if it is too high; e.g. reduce

  the screw speed.

             - Clean the liner of filler; make sure that there are no foreign matters.

Poor tack of
filler

Foreign matters

Extruder

Dry filler
Foreign matters

Bead room (Bias)
High extrusion temperature

Dirty roll
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Bead room (Bias): - Respect the First-In-First-Out concept and aging of the filler.

 - Take care of the cleanliness of liners of filler; make sure that there

                                are no foreign matters.

1.3.7) Poor aspect of filler

Corrective action

Extruder: -  Correct the running condition; confirm that the pressure and temperature of

                   the compound are in the spec.

                - Correct the die; is it  the well-made die? or has it got any damaged area?

Bead room (Bias): - Confirm the handling method and tools that there is no risk
                                of damaging the profile.

Poor aspect
of filler

Extruder

Poor handling during
transportation

Bead room(Bias) Incorrect running
condition

Damaged die
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1.3.8) Wrinkle at wrapping ply joint

Corrective action

Bead room (Bias): - Adjust the wrapping ply stitching rolls to avoid wrinkle.

1.3.9) Open wrapping ply joint & Wrapping ply joint is too loose

Corrective action

Bead room (Bias): - Train operator to make the joint tightly.

1.3.10) Wrapping is not tight enough

Corrective action

Bead room (Bias): - Adjust the wrapping ply stitching rolls to wrap the ply tightly.

1.3.11) Poor tack of wrapping ply

Incorrect running
condition

Poor tack of
wrapping ply

Foreign matters

Fabric calender

Dry ply

Speed too high
Bead room (Bias)

High bank size

Improper blending
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Corrective action

Fabric calender: - Correct the running condition; reduce the speed.

- Respect the specification for compound blending.

                           - Respect the specification for bank size of the compound.

Bead room (Bias):  - Respect the First-In-First-Out concept and aging of the wrapping

                                 Ply.

- Take care of the cleanliness of the wrapping ply rolls; make sure

  that there are no foreign matters.

1.3.12) Turn up stitching pressure is too low

Corrective action

Tyre Building (Bias): - Increase the pressure.

1.3.13) Turn up stitching speed is too high

Corrective action

Tyre Building (Bias): - Reduce the speed.

1.3.14) Pricking holes of wrapping ply are not enough

Corrective action

Fabric calender & Ply cutter (Bias): - Add more pricking holes.
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1.4 Blister inside bead in radial tyre
1.4.1) Poor wrapping splice

Corrective action

Bead room (Radial): - Correct the setting temperature. (Not too cold/not too hot)

- Train operator to cut the edge at the appropriate length. (With

                                     respect to the spec.)

1.4.2) Incorrect wrapping tension & Inconsistency of the distance between the
layers of  wrapping

Corrective action

Bead room (Radial): - Adjust the machine to give the appropriate tension on the

                                    wrapping stripe.

Poor wrapping
splice

Inappropriate heating
temperature

Bead room (Radial)

Cutting edge  too long
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1.4.3) Inappropriate profile of the ring

Corrective action

1st Tyre Building (Radial): - Check if the ring is the correct one; if it is (compare with the
                                            spec.) the new ring should be defined to get the good
                                            profile.

1.4.4) Apex length is too long / too short

Corrective action

Component cutter: - Inform the operator to the cut the apex at the proper length.

1.4.5) Poor aspect at the edge of apex

Corrective action

Extruder: - Correct the running condition; confirm that the pressure and temperature of

                  the compound are in the spec.

                - Try to reduce the screw speed.

                - Correct the die; is it the well-made die? or  has any damaged area?

Component cutter: - Sharpen the knife.

Poor aspect
at the edge

Extruder

Blunt knife

Component cutter Incorrect running
condition

Damaged die
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1.4.6) Wrong laying position of apex
Corrective action
1st Tyre Building (Radial): - Adjust the guide to correct the laying position of apex.

1.4.7) Poor aspect of apex

Corrective action

Extruder: - Correct the running condition; confirm that the pressure and temperature of

                  the compound are in the spec.

               - Correct the die; is it the well-made die? or  has any damaged area?

1st Tyre Building (Radial): - Confirm the handling method and tools that there is no
                                            risk of damaging the profile.

1.4.8) Inappropriate laying position of apex
Corrective action
1st Tyre Building (Radial): - Reconsider the laying position of apex.

1.4.9) Difficulty of  bead rotation
Corrective action

Bead room (Radial):  - Correct the quantity of bead lubricant at bead room.

Poor aspect
of apex

Extruder

Poor handling during
transportation

1st Tyre Building (Radial) Incorrect running
condition

Damaged die
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1.4.10) Apex joint is not correctly aligned
Corrective action
1st Tyre Building (Radial): - Train the operator to make the apex joint with a good
                                            alignment.

1.4.11) Poor stitching of operator
Corrective action
1st Tyre Building (Radial): - Train the operator to correct the method for apex stitching.

1.4.12) Profile of apex is too thin

Corrective action

Extruder: - Correct the running  condition; is the conveyor speed too high?

- Reconsider the design of apex profile; Is the thin profile coming from the

  design?

 - Correct the die; is it  the well-made die? is the die made too thin?

Profile of apex
too thin

Extruder

Poor die making

Inappropriate
profile design

Incorrect running
condition
High conveyor speed
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1.4.13) Poor tack of apex

Corrective action

Extruder: - Check the extrusion temperature; try to reduce if it is too high; e.g. reduce

                  the screw speed.

             - Clean the apex rolls; make sure that there are no foreign matters.

1st Tyre Building (Radial): - Respect the First-In-First-Out concept and aging of the

                                            apex.

                                         - Train the operator to refresh sufficiently. (Not too less, not too

                                           much)

                                         - Take care of the cleanliness of the apex; make sure that

                                            there are no foreign matters.

Poor tack
of apex

Foreign matters

Extruder

Dry filler

Dirty rolls
Poor refreshing

Wrong method

Not enough

Foreign matters

1st Tyre Building
High extrusion temperature
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1.4.14) Poor tack of Ply (Radial)

Corrective action

1st Tyre Building (Radial): - Respect the First-In-First-Out concept and aging of the ply.

                                          - Train the operator to refresh sufficiently. (Not too less, not too

                                            much)

                                          - Take care of the cleanliness of the ply; make sure that

                                             there are no foreign matters.

Poor tack
of ply

Foreign matters

Dry ply

1st Tyre Building (Radial)

Poor refreshing

Wrong method

Not enough
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1.5 Blister under inner liner

1.5.1) Poor tack of non-inner liner

Corrective action
Gum calender: - Correct the running condition; try to optimize the speed (reduce)
                         - Clean liner frequently.
1st Tyre Building (Radial): - Respect the First-In-First-Out concept and aging of the
                                            non-inner liner.
                                         - Train operator to refresh sufficiently. (Not too less, not too
                                           much)

1.5.2) Too much difference of laying tensions between inner liner & non-inner liner
Corrective action
1st Tyre Building (Radial): - Adjust the laying tensions to reduce the difference

Poor tack of
non-inner liner

Gum calender

Poor refreshing

1st Tyre Building (Radial)

Dirty liner

Not enough

Wrong method

Dry non-inner liner
Speed too high Incorrect running

condition
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1.5.3) Poor flatness of drum

Corrective action
1st Tyre Building (Radial): - Change the belts to the good ones in term of wide and
                                             thickness in order to get the good flatness.
                                          - Check if the ring is the correct one; if it is (compare with the

  spec.) the new ring should be defined to get the good
  thickness.

1.5.4) Poor sponge roll
Corrective action
1st Tyre Building (Radial): - Change to the new good sponge roll.

1.5.5) High compression under bead
Corrective action
1st Tyre Building (Radial): - Check the profile of the ring if it is correct (compare with the
                                            spec.) the new ring should be defined to get the appropriate
                                            profile.

Poor flatness
of drum

1st Tyre Building (Radial)

Thickness of the ring
is not appropriate

Poor aspect of belts

Width too wide/too narrow

Thickness too thick/too thin
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1.5.6) Poor tack of inner liner

Corrective action
Gum calender: - Correct the running condition; try to optimize the speed (reduce)
                         - Clean liner frequently.
1st Tyre Building (Radial): - Respect the First-In-First-Out concept and aging of
                                            inner liner.
                                         - Train operator to refresh sufficiently. (Not too less, not too

                                            much)

1.5.7) Laying tension is too high
Corrective action
1st Tyre Building (Radial): - Adjust the machine to get the lower laying tension.

1.5.8) Not enough pricking holes on non-inner liner
Corrective action
Gum calender: - Add more pricking holes to non-inner liner.

1.5.9) Blocked pricking holes on non-inner liner
Corrective action
Gum calender: - Sharpen the pricking knives.

Poor tack of
inner liner

Gum calender

Poor refreshing

1st Tyre Building (Radial)

Dirty liner

Not enough

Wrong method

Dry inner liner
Speed too high Incorrect running

condition



141

1.5.10) Inappropriate position of pricking holes on non-inner liner
Corrective action
Gum calender: - Adjust the position of the pricking knives following the standard.

2. Ply separation
2.1) Poor tack of ply (Bias)

Corrective action

Fabric calender: - Correct the running condition; reduce the speed.

- Respect the specification for compound blending.

                           - Respect the specification for bank size of the compound.

Tyre Building (Bias): - Respect the First-In-First-Out concept and aging of the ply.

- Take care of the cleanliness of the ply; make sure that there are

  no  foreign matters.

Incorrect running
condition

Poor tack
  of ply

Foreign matters

Fabric calender

Dry ply

Speed too high
Tyre Building (Bias)

High bank size
Improper blending
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2.2) Air bubbles inside ply (Bias)

Corrective action

Fabric calender: -Increase the squeeze pressure.

                          - Perform the adhesion and dip pick up test. (Contact supplier)

2.3) High stiffness of raw fabric

Corrective action

Fabric calender: - Check the stiffness; if the problem comes from supplier negotiate to

                              lower the stiffness.

2.4) Air trapped coming from inside of the bead

Corrective action >>> see 1.3 Blister inside bead for bias tyre

2.5) Foreign matters

Corrective action

Fabric calender & Ply cutter (Bias) & Tyre Building (Bias):

                - Clean the ply rolls; make sure that there are no foreign matters.

Poor dipping

Air bubbles
inside ply

Fabric calender

Not enough
squeeze pressure
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3. Molding defects

3.1 Molding defect in tread area

3.1.1) Open tread  joint

Corrective action

Extruder: - Verify the right mixing of the bias tread splice cement.

Tyre Building (Bias) & 2nd Tyre Building (Radial):

 - Respect the First-In-First-Out concept and aging of the tread.

              - Train the operator to refresh sufficiently. (Not too less, not too much)

      - Inform operator to take care of the cleanliness at tread joint.

Curing: - Inform operator to be aware of damaging at tread joint during transportation.

            - Reduce the shaping pressure. (With respect to the minimum specification)

Poor joint
stitching

Curing

Open tread
joint

Tyre Building (Bias)&
2nd Tyre Building (Radial) Extruder (Bias)

Poor splice cement

Wrong mix

Forget to apply

Dirty at joint

Dry tread

Poor tack
at joint

Not enough refreshing

High shaping
pressure

Damage at joint
before loading
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3.1.2) Too much splice setback

Corrective action

Tyre Building (Bias): - Train operator to make a setback correctly. (reduce the setback)

3.1.3) Tread is off centering

Corrective action

2nd Tyre Building (Radial): - Adjust the application guide for good centering.

                                          - Adjust the pressure and centering of the application roller.

Tyre Building (Bias): - Adjust the application guide for good centering.

                                 - Adjust the pressure and centering of the application roller.

 - Inform operator to lay tread straight.

Tyre Building (Bias)

Tread off
centering

Guide off centering

Condition of tread application
roller is  not appropriateSnaky laying

by Oper.

Curing

Inappropriate
loader condition

Ring spacing
too high or low

Level Center

Distorted tyre 2nd Tyre Building (Radial)

Guide off centering

Profile of application roller
is  not appropriate

High pressureRoll off center
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Curing: - Store greentyre in good condition to prevent distorted tyre.

 - Correct ring spacing.

- Correct the condition of loader for centering of the tyre after loading.

3.1.4) Snaky laying

Corrective action

2nd Tyre Building (Radial): - Tighten the application guide to lock the center.

Tyre Building (Bias): - Tighten the application guide to lock the center.

                           - Adjust the pressure and centering of the application roller.

                                 - Inform Operator to lay tread straight.

Curing: - Store greentyre in good condition to prevent distorted tyre.

Snaky
laying

2nd Tyre Building (Radial)

Curing

Loose guide

Condition of tread application
roller is  not appropriate

Snaky laying
by Oper.

Distrorted tyre

Tyre Building (Bias)

Loose guide
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3.1.5) Too much silicone

Corrective action
Curing: - Check the mixing of mold treatment solution if it contains too much silicone.

3.1.6) Tread grooves are too wide

Corrective action

Extruder: - Reconsider the design of groove; is it well design?

               - Correct the die; at the groove, is it well made?

3.1.7) Incomplete evacuation of gases at the tread zone

Tread grooves
too wide

Extruder

Poor die making

Inappropriate design
of profile

Incomplete
evacuation

Curing

Not enough venting

Segments/mold pieces
plugged superficially

Mold is too cold
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Corrective action

Curing: - Verify the mold warm up procedure.

             - Clean mold.

             - Drill vents or may be need to add more vents at tread zone.

3.1.8) Residual condensation in press

Corrective action

Curing: - Clean strainers.

             - Clean filters.

             - Check stream trap.

             - Repair or change (if necessary) the drain valve.

             - Verify the PLC and electric system if there is a signal to the drain valve.

Residual
condensation

Curing

Poor condition of stream trap

Dirty strainers

Dirty filters

Drain valve does
not  open

Out of order

No signal
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3.1.9) Steam leaks into mold at tread zone

Corrective action

Curing: - Reconsider the cure law.

             - Check the warm up time.

             - Check the porosity of the mold at tread zone; Repair if the porosity exists.

3.1.10) Mold closure is too fast

Corrective action

Curing: - Reconsider the mold closure time with respect to the specification.

Steam leaks
Into mold

Curing

Porosity of mold

Inappropriate cure law

Mold is too cold
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3.2 Molding defect in sidewall area

3.2.1) Vents in sidewall /shoulder are not enough

Corrective action

Curing: - Add more vents in the sidewall / shoulder area.

3.2.2) Blocked vents in bead / shoulder / sidewall area

Corrective action

Curing: - Drill vents. (Mold cleaning should be the next action)

3.2.3) Residual condensation in press

Corrective action

Curing:  - Clean strainers.

             - Clean filters.

             - Check stream trap.

             - Repair or change (if necessary) the drain valve.

             - Verify the PLC and electric system if there is a signal to the drain valve.

Residual
condensation

Curing

Poor condition of stream trap

Dirty strainers

Dirty filters

Drain valve does
not  open

Out of order

No signal
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3.2.4) Leak at center-mechanism

Corrective action

Curing: - Change O-ring.

3.2.5) Incorrect laying position of SW / Protector (Chafer)

Corrective action

Tyre Building (Bias) & 1st Tyre Building (Radial):

            - Inform operator to lay correctly following the guide light.

3.2.6) Thickness of sidewall edge is too thick

Corrective action

Extruder: - Adjust the profile at the edge to reach as close as possible the theoretical

                  thickness.

               - Check if the die was damaged at the edge.

SW edge too
thick

Extruder

Damaged die

Poor die making

Hard compound
(Cannot run thin edge)
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3.2.7) Dirty mold at bottom bead ring junction & Dirty mold at tread/sidewall
junction

Corrective action

Curing: - Clean mold (bottom bead ring) at the junction.

3.2.8) Foreign matters at the junction & Foreign matters at the joint & Foreign
matters

Corrective action

Extruder & Tyre Building (Bias) & 1st  Tyre Building (Radial):

                     - Take care of the cleanliness of the sidewall and Protector; make sure that

      there are no foreign matters.

3.2.9) Dirty mold in sidewall area

Corrective action

Curing: - Clean mold in the sidewall area.

3.2.10) Wrinkled sidewall edge

Wrinkled
SW edge

Poor wind up

Too much laying
tension

Tyre Building (Bias) Extruder

Stitching speed
is too fast

Stitching pressure
is too high
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Corrective action

Extruder: - Eliminate the risk of wrinkle before wind up; e.g. centering of sidewall.

Tyre Building (Bias): - Inform operator to reduce the tension while laying sidewall.

- Reduce the stitching pressure.

- Reduce the stitching speed.

3.2.11) Mold closure is too fast

Corrective action

Curing: - Reconsider the mold closure time with respect to the specification.

3.2.12) Sidewall joint is too light & Sidewall joint is too heavy

Corrective action

Tyre Building (Bias) & 1st  Tyre Building (Radial):

- Inform operator to make a joint properly.

3.2.13) Steam leaks into mold at sidewall area  & Steam leaks into mold at tread
and  sidewall area

Steam leaks
Into mold

Curing

Porosity of mold

Inappropriate cure law

Mold is too cold
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Corrective action

Curing:  - Reconsider the cure law.

             - Check the warm up time.

             - Check the porosity of the mold at tread and sidewall area; Repair if the porosity

               exists.

3.2.14) Poor cutting angle of sidewall joint

Corrective action

Component cutter:  - Sharpen the knife.

                                - Check the setting angle compare with set up card.

                                - Reconsider the setting angle; try to get the sufficient contact

                                  surface.

Poor cutting
angle

Component cutter

Blunt knife

Wrong setting

Inappropriate angle
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3.2.15) Bad vent pattern in sidewall area

Corrective action

Curing: - Reconsider the pattern of venting in sidewall area.

3.2.16) Shaping pressure is too low

Corrective action

Curing: - Increase the shaping pressure. (With respect to the maximum specification)

3.2.17) Profile of sidewall is too thin

Corrective action

Extruder: - Correct the running condition; is the conveyor speed not too high?

- Reconsider the design of sidewall profile; Is the thin profile coming from the

  design?

- Correct the die; is it  the well-made die? is the die made too thin?

 Profile of
sidewall too thin

Extruder

Poor die making

Inappropriate
profile design

Incorrect running
condition
High conveyor speed
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3.2.18) Step of product under sidewall

Corrective action

Extruder: - Correct the die at the edge; is the edge made too thick?

               - Check if the die was damaged at the edge.

               - Adjust the profile at the edge to reach as close as possible the theoretical

                  thickness.

Tyre Building (Bias) & 1st Tyre Building (Radial):

        - Correct the guide to get the good laying position.

        - Inform operator to reject the products that are out of the spec.limit.

        - Train operator to inspect and repair all wrinkle points occur before sidewall laying.

Damaged die

Step under
SW

Tyre Building (Bias) &
1st Tyre Building (Radial)

Laying too
close

Incorrect width

Wrong laying
position

Wrinkle under SW

Extruder Poor die making

Hard compound
(cannot run thin edge)
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3.3 Molding defect in bead area

3.3.1) Bladder is cut at clamping point

Corrective action

Curing: - Change the bladder.

            - Check the bladder assembly method.

- Check the tooling condition. (Clamping rings and Bead rings)

3.3.2) Vents in bead are not enough

Corrective action

Curing: - Add more vents in the bead area.

3.3.3) Blocked vents in bead area

Corrective action

Curing: - Drill the vents. (Mold cleaning should be the next action)

3.3.4) Distorted tyre

Corrective action

Curing: - Store greentyre in good condition to prevent distorted tyre.
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3.3.5) Bladder is not locked tight enough between clamping rings

Corrective action

Curing: - Re-assembly the bladder to the clamping rings with a good method.

3.3.6) Dirty bead ring

Corrective action

Curing: - Clean bead ring.

3.3.7) Dirty tyre at bead zone

Corrective action

Curing: - Check and clean tyre at bead zone before loading into press.

3.3.8) Leak at center-mechanism

Corrective action

Curing: - Change O-ring.
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3.3.9) Bead zone start curing too early

Corrective action

Extruder: - Confirm the compound properties; try to increase the scotch time.

Fabric calender: - Confirm the skimming compound properties; try to increase the

                             Scotch time.

Curing: - Check the bead diameter of the tyre.

            - Check the cinematic of the mold closure.

3.3.10) Protector (Chafer) joint is too light /too heavy

Corrective action

Tyre Building (Bias) &1st Tyre Building (Radial): - Train operator to make a joint

                                                                               properly.

Bead zone cure
too early

Curing

Distance between bead
and bead ring too close

Tyre was left too long
after loading until

Inappropriate
compound properties

Extruder

Fabric calender

Inappropriate chafer
skim properties

Scotch time is too short

Scotch time is too short
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3.3.11) Foreign matters at the joint

Corrective action

Extruder & Fabric calender & Tyre Building (Bias) & 2nd  Tyre Building (Radial):

          -Take care of the cleanliness of the chafer and protector; make sure that

                      there are no foreign matters.

3.4 Molding defect on Inner liner

3.4.1) Inner liner joint or Bottom ply insert joint is too heavy/too light

Corrective action

Band building (Bias) &1st Tyre Building (Radial):

                 - Train operator to respect the specification of the joint.

3.4.2) Greasy band ply dope

Greasy band ply
dope

Dope

Dirty

Head breaks
Bad condition
of nozzle

Solution has poor
properties

In appropriate
position of nozzle



160

Corrective action

Dope:  - Check and clean the spray nozzle; change if necessary.

            - Check the properties of the solution.

            - Adjust the position of the spray nozzles to make them spray thoroughly.

3.4.3) Defect on bladder surface

Corrective action

Curing: - Change the bladder.

3.4.4) Defective compound of inner liner

Corrective action

Gum calender: - Check the Mooney viscosity of the inner liner compound.

3.4.5) Distorted tyre

Corrective action

Curing: - Store greentyre in good condition to prevent distorted tyre.

3.4.6) Bladder is too small

Corrective action

Curing: - Reconsider the size of the bladder; try a slightly larger.
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3.4.7) Poor treatment of bladder

Corrective action

Curing: - Train operator to treat the bladder properly before putting into the press.

3.4.8) Blocked vents in bead area

Corrective action

Curing: - Drill the vents. (mold cleaning should be the next action)

3.4.9) Mold closure is too fast

Corrective action

Curing: - Reconsider the mold closure time with respect to the specification.

3.4.10) Shaping pressure is too low

Corrective action

Curing: - Increase the shaping pressure. (With respect to the maximum specification)
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4. Mold offset

4.1 Mold offset in summit zone

4.1.1) Wrong mold diameter

Correction

Curing: - Recheck the diameter of the mold again. (May need to claim the supplier)

4.1.2) Eccentric mold

Corrective action

Curing:  - Try to reduce the press load until flashing between top & bottom mold occurs.

              - Remove the top mold and check the mounting holes.

              - Verify the locking bolts.

              - Check the concentricity of the top platen of the press.

Eccentric
mold

Curing

Press load is too high

One half can move during closure

Damaged mounting holes

Mold is not fixed tightly

Bolt is too long
Damaged
thread

Top platen is eccentric
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4.1.3) Mold damage at the top diameter

Corrective action

Curing: - Remove the mold to repair.

4.1.4) Press load is too high

Corrective action

Curing: - Try to reduce the press load until flashing between top & bottom mold occurs.

4.1.5) Incorrect thickness of summit part /sidewall plate

Corrective action

Curing: - Check the thickness of all summit parts and sidewall plate precisely before

               sending back to supplier for correction.

4.1.6) Lost of thickness at the edges of summit parts after mold cleaning

Corrective action

Curing: - Change all summit parts that have the step at the edge.

4.1.7) Damaged summit part

Corrective action

Curing: - Remove the summit part to repair.
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4.1.8) Rust/flash at the interface

Corrective action

Curing: - Clean the interface between summit part and sidewall plate.

4.1.9) Damaged sidewall plate

Corrective action

Curing: - Remove the sidewall plate to repair.

4.1.10) Wrong segment diameter

Correction

Curing: - Recheck the diameter of every segment that the step occurs.

4.1.11) Bent segment

Corrective action

Curing: - Remove the segment to repair.

4.1.12) Incorrect segment height

Corrective action

Curing: - Change the segment.
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4.1.13) Damaged segment

Corrective action

Curing: - Remove the segment to repair.

4.1.14) Press load is too low

Corrective action

Curing: - Try to increase the press load until the step at the segment / sidewall plate

               junction disappears.

4.1.15) Incorrect thickness of segment/sidewall plate

Corrective action

Curing: - Check the thickness of the segment and sidewall plate precisely before

               sending back to supplier for correction.

4.1.16) Pressure of top cylinder is not enough

Pressure of top
cylinder not enough

Curing

Regulator was set
too low

Leak

Safety valve works
incorrectly
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Corrective action

Curing:  - Adjust the regulator to get the correct pressure.

 - Repair the leak in the top cylinder system.

- Check the safety valve.

4.1.17) Center-mechanism works incorrectly

Corrective action

Curing: - Check the operation of center-mechanism if it works correctly during mold

 closure.

4.1.18) Damage on sliding system of segment

Corrective action

Curing: - Repair the sliding system.

4.1.19) Insufficient shim (Always see flashing between segments) & Over shim

Corrective action

Curing: - Recalculate the thickness of the shim and put at the proper thickness.

4.1.20) Top platen of the press is not in parallel

Corrective action

Curing: - Recut the top platen to make it has a good parallelism.
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4.1.21) Press loads of the two cavities are not set symmetrically

Corrective action

Curing: - Adjust the press load until both sides are symmetric.

4.2 Mold offset in bead zone

4.2.1) Top (Bottom) bead ring is too thick (thin) & Diameter of top (bottom) bead
ring is too big (small) & Poor angle of the slope of top (bottom) bead ring & Damaged top
(bottom) bead ring at the interface

Corrective action

Curing: - Change to the good top (bottom) bead ring; repair top (bottom) bead ring that

               has been removed.

4.2.2) Rust/flash at the interface

Corrective action

Curing: - Clean the interface between sidewall plate and bead ring.

4.2.3) Incorrect angle at the junction

Corrective action

Curing:   - Check the angle of the top (bottom) bead ring (also the sidewall plate)

                  precisely before sending back to supplier for correction.
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4.2.4) Top bead ring was not fixed tight enough

Corrective action

Curing: - Re-assembly the top bead ring; verify that it is fixed tightly to the mold.   

4.2.5) Damaged sidewall plate at interface area

Corrective action

Curing: - Remove the sidewall plate to repair.

4.2.6) Center shaft is bent

Corrective action

Curing: - Change the center shaft of the press.

5.Spread cord and cord show

5.1 Spread cord and cord show in bias tyre

5.1.1) Greasy band ply dope

Greasy band ply
dope

Dope

Dirty

Head breaks
Bad condition
of nozzle

Solution has poor
properties

In appropriate
position of nozzle

Sedimentation

Too old
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Corrective action

Dope: - Check and clean the spray nozzle; change if necessary.

-  Check the properties of the solution.

          -  Adjust the position of the spray nozzles to make them spray thoroughly.

5.1.2) Bladder leak

Correction action

Curing:  - Establish a schedule for bladder change with respect to the statistic

                distribution of bladder life.

             - Check the aspect of the bladder before and after assembly.

             - Reconsider the size of the bladder; is it suitable? (Compare with the tyre)

Bladder leak

Curing

Old bladder

Poor assembly

Defect on bladder
surface

Bladder stretch is too high
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5.1.3) Cord pairing

Corrective action

Fabric calender: - Adjust the bow bars to get the good cord spacing at the fabric edges.

                           - Inspect and remove part of the fabric that has cord pairing.

5.1.4) High bias angle

Cord paring

Fabric calender

Inappropriate bow
bars adjustment

Excessive dip on edge

High bias angle

Ply cutter (Bias)

Wrong setting
of angle

Drum diameter
too small

High laying
tension

Cutting unit not fix

Band Building Inappropriate angle compensation
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Corrective action

Ply cutter (Bias):  - Train operator to set the cutting angle correctly.

                             - Lock the cutting unit at the proper position following set up card.

                             - Reconsider the value of the angle for the compensation of laying

                               tension at Band Building.

Band Building:  - Train operator to lay ply with the loop behind.

                         - Correct the drum diameter.

5.1.5) Poor carcass repair

Corrective action

Band Building & Tyre Building (Bias): - Train operator to repair the carcass with good

                                                                tools and proper method.

5.1.6) Air trapped between bladder and tyre

Air trapped between
bladder/tyre

Curing

Shaping
pressure too low

Blocked vents on bead ring

Not enough vents
on bead ring Poor bladder warm up

Tyre is not in a good
position after loaded
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Corrective action

Curing:  - Train operator to warm up bladder sufficiently following the specification.

             - Increase the shaping pressure. (With respect to the maximum specification)

             - Add more vents on bead ring.

             - Drill vents on bead ring.

             - Check the loading operation of the tyre.

5.1.7) Soft skim compound

Corrective action

Fabric calender: - Check the Mooney viscosity of the skim compound.

                           - Check the usage of processing returns.

5.1.8) Air bubbles inside ply (Bias)

Corrective action

Fabric calender:  - Increase the squeeze pressure.

                            - Perform an adhesion and dip pick up test. (Contact supplier)

Poor dipping

Air bubbles
inside ply

Fabric calender

Not enough
squeeze pressure
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5.1.9) Variation of tension among cords

Corrective action

Fabric calender: - Reject the fabric lot and claim the supplier.

5.1.10) Lack of dope

Corrective action

Dope:  - Check and clean the spray nozzle; change if necessary.

- Check the properties of the solution.

- Adjust the position of the spray nozzles to make them spray thoroughly.

5.1.11) Thickness of bottom insert is too thin

Corrective action

Gum calender: - Correct the thickness of bottom ply insert.

Lack of dope

Dope

Bad condition
of nozzle

Solution has poor
properties

Inappropriate
position of nozzle

Blocked head
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5.1.12) Soft bottom insert compound

Corrective action

Gum calender: - Check the Mooney viscosity of the compound.

                         - Check the usage of processing returns.

5.1.13) High tension in cord

Corrective action

Bead room (Bias): - Correct the drum diameter.

Band Building:  - Train operator to lay ply with the loop behind.

                         - Correct the drum diameter.

Tyre Building (Bias): - Reconsider the drum width; if it can be increased.

5.1.14) Bladder is too small

Corrective action

Curing: - Reconsider the size of the bladder; try a slightly larger.

High tension
in cord

Tyre Building (Bias)
Drum diameter
too small

Drum width too small High laying tension

Band Building

Bead dia. too smallBead room (Bias)
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5.2 Spread cord in radial tyre

5.2.1) Poor trimming

Corrective action

Ply cutter (Radial): - Train operator to trim at the uniform speed and in the straight path.

                               - Respect the First-In-First-Out concept and aging of the Master roll.

                               - Sharpen the knife frequently.

- Check the heating capacity of the hot box.

5.2.2) Excessive thickness of skim rubber at the edge

Blunt knife

Poor trimming

Ply cutter (Radial) Incorrect trajectory

Insufficient heat

Wear out Poor adhesion at the ply edge

Jerky movement

Excessive
rubber at edge

Blunt knife

Ply cutter (Radial) Excessive rubber between cord

Insufficient heat

Wear out Poor trimming
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Corrective action

Ply cutter (Radial):  - Reject the ply and claim the supplier.

                                - Sharpen the knife frequently.

                                - Check the heating capacity of the hot box.

                                - See Poor trimming.

5.2.3) Poor tack of ply (Radial) at the edge

Ply cutter (Radial): - Respect the First-In-First-Out concept and aging of the Master roll.

1st Tyre Building (Radial): - Respect the First-In-First-Out concept and aging of the ply.

5.2.4) Poor splicing

Poor splicing tool

Poor splicing

Ply cutter (Radial)

Too much gap
Incorrect trajectory

High resistance

Jerky movement
Poor adhesion of the ply

Guide not in parallel

Bare wire at the edge
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Corrective action

Ply cutter (Radial): - Train operator to inspect and trim the ply edge correctly.

                               - Train operator to move the splicing tool at the uniform speed and in

                                 the straight path.

                               - Respect the First-In-First-Out concept and aging of the Master roll.

- Adjust the splicing tool; establish a routine check.

- Adjust the splicing guide to get a good parallelism; establish a

  routine check.

5.2.5) High tension during wind up

Corrective action

Ply cutter (Radial): - Adjust the speed of wind up; make sure that there is no jerk.

5.2.6) Incorrect trajectory of hot knife

Blunt knife

Incorrect trajectory
of hot knife

Ply cutter (Radial)

Insufficient heat

Wear out Jerky movement
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Corrective action

Ply cutter (Radial): - Train operator to cut at the uniform speed and in the straight path.

                               - Sharpen the knife frequently.

- Check the heating capacity of the hot box.

5.2.7) Insufficient bonding of skimmed compound and cord

Corrective action

Ply cutter (Radial): - Inspect the Master roll; claim the supplier.

5.2.8) Inappropriate gap of splicing clamp

Corrective action

1st Tyre Building (Radial): - Adjust the splicing clamp; establish the routine check.

5.2.9) Incorrect point of cut after ply roll-down

Corrective action

1st Tyre Building (Radial): - Train operator to respect the work instruction of ply roll-
down.

5.2.10) Missing cord

Corrective action

Ply cutter (Radial): - Inspect the Master roll; claim the supplier.
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5.2.11) Drum diameter is too big

Corrective action

2nd Tyre Building (Radial): - Correct drum diameter.

5.2.12) Building bladder leak

Corrective action

2nd Tyre Building (Radial): - Change the building bladder.

5.2.13) Insufficient bonding of ply and product under ply

Corrective action

1st  Tyre Building (Radial): - Refresh the product under ply sufficiently. (Not too less, not

                                             too much)



ภาคผนวก ง

แผนภาพตนไมการแทนคาความรู

























































ภาคผนวก จ

โปรแกรมระบบผูเช่ียวชาญชวยวินิจฉัยปญหาคุณภาพของยางหลังอบ

1. โปรแกรมเชื่อมโยง (Linkage program)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS problems list
  WITH name STRING
  WITH description STRING
  WITH filename STRING
INSTANCE problems list 1 ISA problems list
  WITH name := "BlsTrd"
  WITH description := "Blister under tread"
  WITH filename := "BlsTrd.knb"
INSTANCE problems list 2 ISA problems list
  WITH name := "BlsSW&Bd"
  WITH description := "Blister sidewall and bead area"
  WITH filename := "BlsSwBd.knb"
INSTANCE problems list 3 ISA problems list
  WITH name := "BlsBd(bias)"
  WITH description := "Blister inside bead in bias tyre"
  WITH filename := "BlsBdBi.knb"
INSTANCE problems list 4 ISA problems list
  WITH name := "BlsBd(Radial)"
  WITH description := "Blister inside bead in radial tyre"
  WITH filename := "BlsBdRa.knb"
INSTANCE problems list 5 ISA problems list
  WITH name := "BlsInn"
  WITH description := "Blister under inner liner"
  WITH filename := "BlsInn.knb"
INSTANCE problems list 6 ISA problems list
  WITH name := "Plysep"
  WITH description := "Ply separation(bias only)"
  WITH filename := "Plysep.knb"
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INSTANCE problems list 7 ISA problems list
  WITH name := "MldTrd"
  WITH description := "Molding defect in tread area"
  WITH filename := "MldTrd.knb"
INSTANCE problems list 8 ISA problems list
  WITH name := "MldSW"
  WITH description := "Molding defect in sidewall area"
  WITH filename := "MldSw.knb"
INSTANCE problems list 9 ISA problems list
  WITH name := "MldBd"
  WITH description := "Molding defect in bead area"
  WITH filename := "MldBd.knb"
INSTANCE problems list 10 ISA problems list
  WITH name := "MldInn"
  WITH description := "Molding defect on Inner liner"
  WITH filename := "MldInn.knb"
INSTANCE problems list 11 ISA problems list
  WITH name := "MoffSum"
  WITH description := "Mold offset in summit zone"
  WITH filename := "OffSum.knb"
INSTANCE problems list 12 ISA problems list
  WITH name := "MoffBd"
  WITH description := "Mold offset in bead zone"
  WITH filename := "OffBd.knb"
INSTANCE problems list 13 ISA problems list
  WITH name := "Sprd&Shw(Bias)"
  WITH description := "Spread cord and cord show (cord shadow) in bias tyre"
  WITH filename := "SprdBi.knb"
INSTANCE problems list 14 ISA problems list
  WITH name := "Sprd(radial)"
  WITH description := "Spread cord in radial tyre"
  WITH filename := "SprdRa.knb"
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
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  WITH threshold := 50
  WITH title display := main display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH demon strategy IS fire first
INSTANCE column 1 ISA column
  WITH attachment := name OF problems list
  WITH width := 125
  WITH format := "Ax(500)"
  WITH justify IS center
  WITH wordwrap := TRUE
  WITH heading label := "Problem "
  WITH heading justify IS heading center
  WITH heading wordwrap := TRUE
INSTANCE column 2 ISA column
  WITH attachment := description OF problems list
  WITH width := 235
  WITH justify IS left
  WITH wordwrap := TRUE
  WITH heading label := "Description"
  WITH heading justify IS heading center
  WITH heading wordwrap := TRUE
INSTANCE main display ISA display
  WITH wait := TRUE
  WITH delay changes := FALSE
  WITH items [1 ] := picturebox 1
  WITH items [2 ] := table 1
  WITH items [3 ] := intro pushbutton
  WITH items [4 ] := pushbutton 2
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE picturebox 1 ISA picturebox
  WITH clipped := FALSE
  WITH frame := TRUE
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  WITH picture := "L5G00007.bmp"
  WITH location := 19,20,354,390
INSTANCE intro pushbutton ISA pushbutton
  WITH label := "Introduction"
  WITH location := 66,401,173,426
INSTANCE pushbutton 2 ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 191,401,300,426
INSTANCE table 1 ISA table
  WITH attachment := problems list
  WITH columns [1 ] := column 1
  WITH columns [2 ] := column 2
  WITH heading := TRUE
  WITH heading height := 40
  WITH row height := 35
  WITH fill color := 255,255,122
  WITH column lines := TRUE
  WITH row lines := TRUE
  WITH frame := TRUE
  WITH show current instance := FALSE
  WITH location := 370,20,731,411
INSTANCE text style 1 ISA text style
  WITH font := "System"
INSTANCE intro textbox ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 255,255,136
  WITH justify IS left
  WITH font := "System"
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := "Welcome to the AFTER-CURE TROUBLE SHOOTING :-)
WHAT IS IT?
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This application is an expert system developed for diagnosis of some specific after-cure problems in
truck tyre industry.
HOW DOES IT WORK?
By using backward-chaining inferencing, the application proposes some corrective action for the
problems within its domain of knowledge.
Backward chaining is controlled by an agenda.
Demons build conclusions based on your responses to the questions and show these conclusions at
the end of the  session.
HOW TO USE IT?
Based on your answers to a series of questions, the application determines the possible causes and
offers some solutions.
COMMENT:
Inspection on the tyre(s) should be done before the consultation.
In case of a group of tyres has been found in the same problem, any answers to the questions in the
application should be based on the common factors which could be collected from the tyres."
  WITH location := 25,21,354,389
INSTANCE main window ISA window
  WITH location := 6,5,763,488
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "After-cure trouble shooting"
  WITH visible := TRUE
! DEMON GROUP:  selected OF pushbutton
DEMON 1
IF selected OF intro pushbutton
THEN RESIZE items OF main display := 20
AND items[ 20] OF main display := intro textbox
! DEMON GROUP:  selected OF table
DEMON 2
IF selected OF table 1
THEN CHAIN filename OF problems list
END
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2. ปญหาลมขังใตหนายาง (Blister under tread)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH trdjnt SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT RULES DEFAULT
  WITH rdoneinout SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
  WITH eqoneinout SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
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    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH bothinout SIMPLE
    SEARCH ORDER CONTEXT RULES DEFAULT
  WITH oneunder SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH bothunder SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH centre SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH shld SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH othplyapx SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
CLASS locate
  WITH treadjnt SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 330, 350, 480, 410)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
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        attachment OF answer box := treadjnt OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS pattern
  WITH random SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 4]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 350, 65, 610, 270)
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 330, 350, 480, 410)
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := random OF pattern
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS side
  WITH oneinout SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 330, 350, 480, 410)
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
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        attachment OF answer box := oneinout OF side
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH oneunder SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 330, 350, 480, 410)
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := oneunder OF side
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS zon
  WITH zone COMPOUND
    Inside or outside groove,
    Under groove,
    Center,
    Shoulder
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 15]
        location OF sample := SETRECT( 350, 65, 610, 270)
        picture OF sample := charact pictures[ 1]
        location OF answer box := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 325, 330, 540, 455)
        location OF border 9 := SETRECT( 315, 325, 555, 460)
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        attachment OF radiobutton group := zone OF zon
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 46,12,606,48
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
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  WITH shadow color := 128,128,128
  WITH location := 59,296,522,341
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,510,51
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
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  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 31,338,299,417
INSTANCE border 9 ISA border
  WITH style IS edit control
  WITH perspective IS out
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 255,255,255
  WITH location := 315,325,555,460
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 35,290,438,317
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Is the blister at the tread joint?"
  WITH instruction prompts [2 ] := "Which zone does the blister occur?
Select only one zone at a time."
  WITH instruction prompts [3 ] := "Is the blister on just one side of the mold (top or bottom half) or is
it on both sides? "
  WITH instruction prompts [4 ] := "What is the pattern?"
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
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  WITH instruction prompts [15 ] := "Select a radiobutton below, then click on the OK button."
  WITH instruction prompts [16 ] := "Select the highlighted box below, then click on the OK button."
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00004.bmp"
  WITH charact pictures [2 ] := "L5G00005.bmp"
  WITH conclusions and advice [1 ] := "Cause; Tread length is too long
Action;
Ext: - Adjust the setting value of tread length to be compatible with the shrinkage.
TBB: - Inform operator to reject treads that are shorter than spec.limit.
         - Reduce the pressure of the application roller.
2nd TBR: - Increase the diameter of the drum.
                - Reduce the pressure of the application roller."
  WITH conclusions and advice [2 ] := "Cause; Snaky laying
Action;
2nd TBR: - Tighten the application guide to lock the center.
TBB: - Tighten the application guide to lock the center.
         - Adjust the pressure and centering of the application roller.
         - Inform Operator to lay tread straight.
Curing: - Store greentyre in good condition to prevent distorted tyre."
  WITH conclusions and advice [3 ] := "Cause; Tread is off centering
Action;
2nd TBR: - Adjust the application guide for good centering.
                - Adjust the pressure and centering of the application roller.
TBB: - Adjust the application guide for good centering.
         - Adjust the pressure and centering of the application roller.
         - Inform operator to lay tread straight.
Curing: - Store greentyre in good condition to prevent distorted tyre.
            - Correct ring spacing.
            - Correct the condition of loader for centering of the tyre
after loading."
  WITH conclusions and advice [4 ] := "Cause; Tread grooves are too wide
Action;
Ext: - Reconsider the design of groove; is it well design?
       - Correct the die; at the groove, is it well made?"
  WITH conclusions and advice [5 ] := "Cause; Asymmetric profile
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Action;
Ext: - Lock the die tightly to the frame.
       - Check the die;is it made symmetrically?or any damage area?
Cause; Thickness at tread groove is too thin
Action;
Ext:  - Adjust the conveyor speed until get the good profile.
        - Reconsider the design of tread profile.
        - Correct the die; is it the well-made die? is the die made too
thin?
Cause; Low stitching pressure at one side
Action;
TBB /  2nd TBR : - Install the pressure gauges before each stitcher (left&right) to check the pressure
individually.
                            - In case of blocked pipe, change the pipe.
Cause; Not enough stitching surface at one side
Action;
TBB: - Adjust the position&angle of the stitcher to get the sufficient stitching surface.
2nd TBR: - Adjust the position of the stitcher to get the sufficient stitching surface.
                - Rearrange the profile pressing disks. "
  WITH conclusions and advice [6 ] := "Cause; Thickness of tread profile is too thin
Action;
Ext:  - Adjust the conveyor speed until get the good profile.
        - Reconsider the design of tread profile.
        - Correct the die; is it the well-made die? is the die made too thin?
Cause; Tread stitching pressure is too low
Action;
TBB / 2nd TBR: - Increase the pressure.
Cause; Not enough stitching surface
Action;
TBB:  - Adjust the position&angle of the stitcher to get the sufficient stitching surface.
2nd TBR: - Adjust the position of the stitcher to get the sufficient stitching surface.
                - Rearrange the profile pressing disks.
Cause; Tread stitching speed is too high
Action;
TBB: - Reduce the stitching speed.
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Cause; Waviness of tread
Action;
Ext: - Reduce the screw speed to reduce the extrusion temperature.
       - Reconsider the method of tread storage; is there any  risk of getting waving?
       - Try to reduce the difference of thickness between the center and shoulder or  between the
groove and block if possible.(with respect to the tread profile)
       - Increase the conveyor speed.
TBB / 2nd TBR : - Adjust the stitching condition at Tyre building to  compensate the waving of the
tread ;e.g. increase the  pressure of tread stitching.
Cause; Poor tack of tread
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high;e.g.reduce the screw speed.
       - Clean the tray; make sure that there are no foreign matters.
TBB / 2ndTBR : - Respect the First-In-First-Out concept and aging of the tread.
                          - Train the operator to refresh sufficiently.(not too less,not too much)
                          - Take care of the cleanliness of the tread; make sure that there are no foreign
matters.                     "
  WITH conclusions and advice [7 ] := "Cause; Pressure of tread application roll is too low
Action;
TBB / 2nd TBR: - Increase the pressure.
Cause; Waviness of tread
Action;
Ext: - Reduce the screw speed to reduce the extrusion temperature.
       - Reconsider the method of tread storage; is there any  risk of getting waving?
       - Try to reduce the difference of thickness between the center and shoulder or between the
groove and block if possible.(with respect to the tread profile)
       - Increase the conveyor speed.
TBB / 2nd TBR :   - Adjust the stitching condition at Tyre building to compensate the waving of the
tread ;e.g. increase the  pressure of tread stitching.
Cause; Thickness at center is too thin
Action;
Ext: - Adjust the conveyor speed until get the good profile.
       - Reconsider the design of tread profile.
       - Correct the die; is it the well-made die? is the die made too thin?"
  WITH conclusions and advice [8 ] := "Cause; Tread stitching speed is too high
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Action;
TBB: - Reduce the stitching speed.
Cause; Tread stitching pressure is too low
Action;
TBB / 2nd TBR: - Increase the pressure.
Cause; Not enough stitching surface
Action;
TBB:  - Adjust the position&angle of the stitcher to get the sufficient stitching surface.
2nd TBR: - Adjust the position of the stitcher to get the sufficient stitching surface.
                - Rearrange the profile pressing disks.

Cause; Poor tack of tread
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high;e.g.reduce the screw speed.
       - Clean the tray; make sure that there are no foreign matters.
TBB / 2ndTBR : - Respect the First-In-First-Out concept and aging of the tread.
                          - Train the operator to refresh sufficiently.(not too less,not too much)
                          - Take care of the cleanliness of the tread; make sure that there are no foreign
matters.
Cause; Thickness at shoulder is too thin
Action;
Ext:  - Adjust the conveyor speed until get the good profile.
        - Reconsider the design of tread profile.
        - Correct the die; is it the well-made die? is the die made too thin?"
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Yes"
  WITH true labels [2 ] := "One"
  WITH true labels [3 ] := "Random"
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  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "No"
  WITH false labels [2 ] := "Both"
  WITH false labels [3 ] := "Equal"
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
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is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
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  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := UNDETERMINED
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := text instruction
  WITH items [19 ] := UNDETERMINED
  WITH items [20 ] := UNDETERMINED
  WITH items [21 ] := UNDETERMINED
  WITH items [22 ] := UNDETERMINED
  WITH items [23 ] := UNDETERMINED
  WITH items [24 ] := UNDETERMINED
  WITH items [25 ] := UNDETERMINED
  WITH items [26 ] := UNDETERMINED
  WITH items [27 ] := UNDETERMINED
  WITH items [28 ] := UNDETERMINED
  WITH items [29 ] := UNDETERMINED
  WITH items [30 ] := UNDETERMINED
  WITH items [31 ] := UNDETERMINED
  WITH items [32 ] := UNDETERMINED
  WITH items [33 ] := UNDETERMINED
  WITH items [34 ] := radiobutton group 1
  WITH items [35 ] := answer box
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
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  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := UNDETERMINED
  WITH items [15 ] := UNDETERMINED
  WITH items [16 ] := UNDETERMINED
  WITH items [17 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
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  WITH clipped := FALSE
  WITH frame := TRUE
  WITH picture := "L5G00006.bmp"
  WITH location := 55,58,331,279
INSTANCE sample ISA picturebox
  WITH clipped := FALSE
  WITH frame := TRUE
  WITH location := 349,65,611,270
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 370,473,467,501
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 483,473,576,501
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 562,360,632,405
 INSTANCE radiobutton group 1 ISA radiobutton group
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH frame := TRUE
  WITH group label := "Zone"
  WITH show current := TRUE
  WITH attachment := zone OF zon
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  WITH location := 325,330,539,457
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 40,345,291,409
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "System"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH text := "Answer  a series of questions then get the conclusions and advice."
  WITH location := 68,306,512,336
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center



231

  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 16
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for blister under tread"
  WITH location := 55,16,596,44
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 118,17,470,46
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE text instruction ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := ""
  WITH location := 43,294,422,315
INSTANCE answer box ISA true false box
  WITH true label := "TRUE"
  WITH false label := "FALSE"
  WITH show default := TRUE
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  WITH show current := FALSE
  WITH location := 356,348,506,407
INSTANCE main window ISA window
  WITH location := 1,0,741,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Blister under tread"
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. trdjnt OF corrective action
  2. rdoneinout OF corrective action
  3. eqoneinout OF corrective action
  4. bothinout OF corrective action
  5. oneunder OF corrective action
  6. bothunder OF corrective action
  7. centre OF corrective action
  8. shld OF corrective action
! DEMON GROUP:  trdjnt OF corrective action
DEMON conclusion 1
IF trdjnt OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  rdoneinout OF corrective action
DEMON conclusion 2
IF rdoneinout OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  eqoneinout OF corrective action
DEMON conclusion 3
IF eqoneinout OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  bothinout OF corrective action
DEMON conclusion 4
IF bothinout OF corrective action
THEN text OF result := conclusions and advice[ 4]
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! DEMON GROUP:  oneunder OF corrective action
DEMON conclusion 5
IF oneunder OF corrective action
THEN text OF result := conclusions and advice[ 5]
! DEMON GROUP:  bothunder OF corrective action
 DEMON conclusion 6
IF bothunder OF corrective action
THEN text OF result := conclusions and advice[ 6]
! DEMON GROUP:  centre OF corrective action
DEMON conclusion 7
IF centre OF corrective action
THEN text OF result := conclusions and advice[ 7]
! DEMON GROUP:  shld OF corrective action
DEMON conclusion 8
IF shld OF corrective action
THEN text OF result := conclusions and advice[ 8]
! RULE GROUP:  trdjnt OF corrective action
RULE 01 trdjnt
IF treadjnt OF locate
THEN trdjnt OF corrective action
ELSE NOT trdjnt OF corrective action
! RULE GROUP:  eqoneinout OF corrective action
RULE 03 eqoneinout
IF zone OF zon IS Inside or outside groove
AND oneinout OF side
AND NOT random OF pattern
THEN eqoneinout OF corrective action
ELSE NOT eqoneinout OF corrective action
! RULE GROUP:  bothinout OF corrective action
RULE 04 bothinout
IF zone OF zon IS Inside or outside groove
AND NOT oneinout OF side
THEN bothinout OF corrective action
ELSE NOT bothinout OF corrective action
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! RULE GROUP:  oneunder OF corrective action
RULE 05 oneunder
IF zone OF zon IS Under groove
AND oneunder OF side
THEN oneunder OF corrective action
ELSE NOT oneunder OF corrective action
! RULE GROUP:  bothunder OF corrective action
RULE 06 bothunder
IF zone OF zon IS Under groove
AND NOT oneunder OF side
THEN bothunder OF corrective action
ELSE NOT bothunder OF corrective action
! RULE GROUP:  centre OF corrective action
RULE 07 centre
IF zone OF zon IS Center
THEN centre OF corrective action
ELSE NOT centre OF corrective action
! RULE GROUP:  shld OF corrective action
 RULE 08 shld
IF zone OF zon IS Shoulder
THEN shld OF corrective action
ELSE NOT shld OF corrective action
! the following rules are unexecutable
RULE 02 rdoneinout
IF zone OF zon IS Inside or outside groove
AND oneinout OF side
AND random OF pattern
THEN rdoneinout OF corrective action
ELSE NOT rdoneinout OF corrective action
END
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3. ปญหาลมขังใตแกมยางและบริเวณขอบลวด (Blister sidewall and bead area)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS blister size
  WITH big SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 4]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := big OF blister size
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
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    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH edgesw SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH bead SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH random SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH big SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH blotch SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS locate
  WITH edgesw SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        location OF sample := SETRECT( 360, 80, 620, 280)
        picture OF sample := charact pictures[ 1]
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := edgesw OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH bead SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 360, 80, 620, 280)
        picture OF sample := charact pictures[ 1]



237

        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := bead OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS pattern
  WITH random SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 360, 80, 620, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := random OF pattern
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
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INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 9,12,567,56
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 26,324,517,379
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
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  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 39,362,313,451
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 330,363,462,441
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
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  WITH shadow color := 128,128,128
  WITH location := 32,318,478,351
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Is the blister at the sidewall edge?
Push on the tyre where the hardness of the compound change immediately...that is the edge of
sidewall. "
  WITH instruction prompts [2 ] := "Blister occurs in bead or sidewall area?"
  WITH instruction prompts [3 ] := "What is the pattern of the blister?"
  WITH instruction prompts [4 ] := "What about the diameter of the blister?
Make an estimation, this is just to know whether it is the big or blotch (small) blister."
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00008.bmp"
  WITH charact pictures [2 ] := "L5G00009.bmp"
  WITH conclusions and advice [1 ] := "Cause; Thickness of sidewall edge is too thick
Action;
Ext: - Adjust the profile at the edge to reach as close as  possible the theoretical thickness.
       - Check if the die was damaged at the edge.
Cause; Wrinkled sidewall edge
Action;
Ext: - Eliminate the risk of wrinkle before wind up; e.g. centering of sidewall.
TBB: - Inform operator to reduce the tension while laying sidewall.
         - Reduce the stitching pressure.
         - Reduce the stitching speed."
  WITH conclusions and advice [2 ] := "Cause; Wrinkled chafer
Action;
Ply cutter: - Reduce the speed of wind up.
TBB:  - Reduce the turn down stitching pressure.
          - Reduce the turn down stitching speed.
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          - Inform operator to reduce the tension while laying chafer.
Cause; Wrinkled turn down
Action;
Band   :  - Correct the drum diameter.
TBB / 1st TBR: - Reduce the stitching pressure.
                         - Adjust the stitcher to get the good position & angle.
                         - Reduce the stitching speed.
Cause; Poor tack of chafer
Action;
FC:   - Correct the running condition; reduce the speed.
        - Respect the specification for compound blending.
        - Respect the specification for bank size of the compound.
TBB :   - Respect the First-In-First-Out concept and aging of the chafer.
            - Train the operator to refresh sufficiently.(not too less,not too much)
            - Take care of the cleanliness of the chafer; make sure that there are no foreign matters.
Cause; Air trapped inside chafer
Action;
FC:   - Increase the squeeze pressure.
        - Perform the adhesion and dip pick up test. (contact supplier)
        - Respect the specification for bank size of the compound.
Cause; Poor tack of Protector
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high;e.g.reduce the screw speed.
       - Clean the protector rolls; make sure that there are no foreign matters.
1st TBR:  - Respect the First-In-First-Out concept and aging of the  protector.
                - Train the operator to refresh sufficiently.(not too less,not too much)
                - Take care of the cleanliness of the protector; make sure that  there are no foreign matters.
Cause; Turn down stitching pressure is too low
Action;
TBB / 2nd TBR: - Increase the pressure.
Cause; Turn down stitching speed is too high
Action;
TBB / 2nd TBR: - Reduce the stitching speed.
Cause; High bead compression
Action;



242

Bead (Bias) : - Correct the bead diameter."
  WITH conclusions and advice [3 ] := "Cause; Poor tack of sidewall
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high;e.g.reduce the screw speed.
       - Clean the sidewall rolls; make sure that there are no foreign matters.
TBB / 1st  TBR : - Respect the First-In-First-Out concept and aging of the sidewall.
                           - Train the operator to refresh sufficiently. (not too less,not too much)
                           - Take care of the cleanliness of the sidewall; make sure that there are  no foreign
matters.
Cause; Step of product under sidewall
Action;
Ext: - Correct the die at the edge; is the edge made too thick?
       - Check if the die was damaged at the edge.
       - Adjust the profile at the edge to reach as close as possible the theoretical thickness.
       - Modify the profile of the adjacent product to support the step.
TBB / 1st TBR : - Correct the guide to get the good laying position.
                          - Inform operator to reject the products that are out of the spec.limit.
                          - Train operator to inspect and repair all wrinkle points occur before sidewall laying.
Cause; Sidewall stitching pressure is too low
Action;
TBB: - Increase the pressure.
Cause; Sidewall stitching speed is too high
Action;
TBB: - Reduce the stitching speed.
2nd TBR: - Inform operator to reduce the stitching speed manually.
Cause; Mold closure is too fast
Action;
Curing : - Reconsider the mold closure time with respect to the specification.
Cause; Vents in sidewall area are not enough
Action;
Curing : - Add more vents in sidewall area of the mold.
Cause; Loose tyre
Action;
Band : - Correct the drum diameter.
1st TBR: - Correct the drum diameter.
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               - Correct the setting position of bead at building machine.
Bead (Bias): - Correct the diameter of the bead."
  WITH conclusions and advice [4 ] := "Cause; Venting grooves under sidewall are too deep
Action;
Ext : - Reduce the depth of the grooves under sidewall."
  WITH conclusions and advice [5 ] := "Cause; Blocked vents in sidewall area
Action;
Curing : - Drill vents. (mold cleaning should be the next action "
  WITH conclusions and advice [6 ] := ""
  WITH conclusions and advice [7 ] := ""
  WITH conclusions and advice [8 ] := ""
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Yes"
  WITH true labels [2 ] := "Bead"
  WITH true labels [3 ] := "Random"
  WITH true labels [4 ] := "> 2 mm."
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "NO"
  WITH false labels [2 ] := "Sidewall"
  WITH false labels [3 ] := "Equal"
  WITH false labels [4 ] := "<  = 2 mm."
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  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
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  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
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  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
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INSTANCE pb over all schematic ISA picturebox
  WITH clipped := TRUE
  WITH frame := FALSE
  WITH picture := "L5G00010.bmp"
  WITH location := 34,67,340,307
INSTANCE sample ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH location := 363,99,577,272
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 369,451,466,479
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
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  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 45,368,303,444
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 44,335,506,367
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for  blister sidewall and bead area  "
  WITH location := 16,21,559,49
INSTANCE test number ISA textbox
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  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 53,325,452,344
INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 338,368,455,434
INSTANCE main window ISA window
  WITH location := 1,0,695,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Blister sidewall and bead area  "
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  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. edgesw OF corrective action
  2. bead OF corrective action
  3. random OF corrective action
  4. big OF corrective action
  5. blotch OF corrective action
! DEMON GROUP:  edgesw OF corrective action
DEMON conclusion 1
IF edgesw OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  bead OF corrective action
DEMON conclusion 2
IF bead OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  random OF corrective action
DEMON conclusion 3
IF random OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  big OF corrective action
DEMON conclusion 4
IF big OF corrective action
THEN text OF result := conclusions and advice[ 4]
! DEMON GROUP:  blotch OF corrective action
DEMON conclusion 5
IF blotch OF corrective action
THEN text OF result := conclusions and advice[ 5]
! RULE GROUP:  edgesw OF corrective action
RULE 01 edgesw
IF edgesw OF locate
THEN edgesw OF corrective action
ELSE NOT edgesw OF corrective action
! RULE GROUP:  bead OF corrective action
RULE 02 bead
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IF NOT edgesw OF locate
AND bead OF locate
THEN bead OF corrective action
ELSE NOT bead OF corrective action
! RULE GROUP:  random OF corrective action
RULE 03 random
IF NOT edgesw OF locate
AND NOT bead OF locate
AND random OF pattern
THEN random OF corrective action
ELSE NOT random OF corrective action
! RULE GROUP:  big OF corrective action
RULE 04 big
IF NOT edgesw OF locate
AND NOT bead OF locate
AND NOT random OF pattern
AND big OF blister size
THEN big OF corrective action
ELSE NOT big OF corrective action
! RULE GROUP:  blotch OF corrective action
RULE 05 blotch
IF NOT edgesw OF locate
AND NOT bead OF locate
AND NOT random OF pattern
AND NOT big OF blister size
THEN blotch OF corrective action
ELSE NOT blotch OF corrective action
END
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4. ปญหาลมขังดานในขอบลวดในยางผาใบเฉียง (Blister inside bead in bias tyre)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH filjntcab SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH othcab SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH filjntwrap SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH wrapjnt SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH othwrap SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
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CLASS junction
  WITH cab_fil SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        location OF sample := SETRECT( 360, 100, 590, 280)
        picture OF sample := charact pictures[ 1]
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := cab_fil OF junction
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS locate
  WITH filjntcap SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := filjntcap OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH filjntwrap SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]



254

        attachment OF answer box := filjntwrap OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS wrapply joint
  WITH Yes SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := Yes OF wrapply joint
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
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  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 13,12,566,61
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 26,311,517,366
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
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  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,364,313,432
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 319,354,478,440
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,310,478,343
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INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Which junction does the blister locate?"
  WITH instruction prompts [2 ] := "Is the blister at the filler joint?"
  WITH instruction prompts [3 ] := "Is the blister at the wrapping ply joint? "
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00002.bmp"
  WITH conclusions and advice [1 ] := "Cause; Difference of filler widths between head and tail
Action;
Ext : - Adjust the wind up post to be free for rotating.
Bead (Bias) : - Train operator not to put too much tension when making ajoint.
                      - Confirm the handling method and tooling that there is no risk of damaging the profile
of the filler.
Cause; Filler length is too long / too short
Action;
Bead (Bias): - Inform the operator to the cut the filler at the proper length."
  WITH conclusions and advice [2 ] := "Cause; Filler width is too wide
Action;
Ext: - Correct the die.
       - Increase the conveyor speed.
       - Reduce screw speed.
Cause; Filler width is too narrow
Action;
Ext: - Correct the die.
       - Reduce the conveyor speed.
Cause; Incorrect strand width of bead
Action;
Bead (Bias): - Check the number of the cables in the strand width.
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Cause; Poor tack of filler
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high;e.g.reduce the screw speed.
       - Clean the liner of filler; make sure that there are no foreign matters.
Bead (Bias) : - Respect the First-In-First-Out concept and aging of the filler.
                      - Take care of the cleanliness of liners of filler; make sure that there are no foreign
matters.
Cause; Poor aspect of filler
Action;
Ext :  - Correct the running condition; confirm that the pressure and temperature of  the compound
are in the spec.
         - Correct the die; is it  the well-made die? or has it got any damaged area?
Bead (Bias) : - Confirm the handling method and tools that there is no risk of damaging the profile."
  WITH conclusions and advice [3 ] := "Cause; Difference of filler widths between head and tail
Action;
Ext : - Adjust the wind up post to be free for rotating.
Bead (Bias) : -  Train operator not to put too much tension when making a joint.
                      -  Confirm the handling method and tooling that there is no risk of damaging the profile
of the filler."
  WITH conclusions and advice [4 ] := "Cause; Wrinkle at wrapping ply joint
Action;
Bead (Bias): - Adjust the wrapping ply stitching rolls to avoid wrinkle.
Cause; Open wrapping ply joint
Action;
Bead (Bias): - Train operator to make the joint tightly.
Cause; Wrapping ply joint is too loose
Action;
Bead (Bias): - Train operator to make the joint tightly. "
  WITH conclusions and advice [5 ] := "Cause; Wrapping is not tight enough
Action;
Bead (Bias): - Adjust the wrapping ply stitching rolls to wrap the ply tightly.
Cause; Filler width is too wide
Action;
Ext: - Correct the die.
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       - Increase the conveyor speed.
       - Reduce screw speed.
Cause; Poor aspect of filler
Action;
Ext :  - Correct the running condition; confirm that the pressure and temperature of  the compound
are in the spec.
         - Correct the die; is it  the well-made die? or has it got any damaged area?
Bead (Bias) : - Confirm the handling method and tools that there is no risk of damaging the profile.
Cause; Poor tack of filler
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high;e.g.reduce the screw speed.
       - Clean the liner of filler; make sure that there are no foreign matters.
Bead (Bias) : - Respect the First-In-First-Out concept and aging of the filler.
                      - Take care of the cleanliness of liners of filler; make sure that  there are no foreign
matters
Cause; Poor tack of wrapping ply
Action;
FC: - Correct the running condition; reduce the speed.
      - Respect the specification for compound blending.
      - Respect the specification for bank size of the compound.
Bead (Bias):  - Respect the First-In-First-Out concept and aging of the wrapping ply
                      - Take care of the cleanliness of the wrapping ply rolls; make sure that there are no
foreign  matters.
Cause; Turn up stitching pressure is too low
Action;
TBB: - Increase the pressure.
Cause; Turn up stitching speed is too high
Action;
TBB: - Reduce the speed.
Cause; Pricking holes of wrapping ply are not enough
Action;
FC& Ply cutter (Bias) : - Add more pricking holes."
  WITH conclusions and advice [6 ] := ""
  WITH conclusions and advice [7 ] := ""
  WITH conclusions and advice [8 ] := ""
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  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Cable / filler"
  WITH true labels [2 ] := "Yes"
  WITH true labels [3 ] := "Yes"
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "Wrapping ply / filler"
  WITH false labels [2 ] := "No"
  WITH false labels [3 ] := "No"
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
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  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
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of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
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  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := TRUE
  WITH picture := "L5G00003.bmp"
  WITH location := 31,76,340,294
INSTANCE sample ISA picturebox
  WITH clipped := FALSE
  WITH frame := TRUE
  WITH location := 361,100,590,280
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
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  WITH location := 369,451,466,479
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 49,371,304,424
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
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  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
 INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 36,324,506,357

INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for blister inside bead in bias tyre"
  WITH location := 21,24,560,59
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
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  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 52,316,451,335
INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 328,360,469,433
 INSTANCE main window ISA window
  WITH location := 1,0,619,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Blister inside bead in bias tyre  "
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. filjntcab OF corrective action
  2. othcab OF corrective action
  3. filjntwrap OF corrective action
  4. wrapjnt OF corrective action
  5. othwrap OF corrective action
! DEMON GROUP:  filjntcab OF corrective action
DEMON conclusion 1
IF filjntcab OF corrective action
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THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  othcab OF corrective action
DEMON conclusion 2
IF othcab OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  filjntwrap OF corrective action
DEMON conclusion 3
IF filjntwrap OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  wrapjnt OF corrective action
DEMON conclusion 4
IF wrapjnt OF corrective action
THEN text OF result := conclusions and advice[ 4]
! DEMON GROUP:  othwrap OF corrective action
DEMON conclusion 5
IF othwrap OF corrective action
THEN text OF result := conclusions and advice[ 5]
! RULE GROUP:  filjntcab OF corrective action
 RULE 01 filjntcab
IF cab_fil OF junction
AND filjntcap OF locate
THEN filjntcab OF corrective action
ELSE NOT filjntcab OF corrective action
! RULE GROUP:  othcab OF corrective action
 RULE 02 othcab
IF cab_fil OF junction
AND NOT filjntcap OF locate
THEN othcab OF corrective action
ELSE NOT othcab OF corrective action
! RULE GROUP:  filjntwrap OF corrective action
RULE 03 filjntwrap
IF NOT cab_fil OF junction
AND filjntwrap OF locate
THEN filjntwrap OF corrective action
ELSE NOT filjntwrap OF corrective action
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! RULE GROUP:  wrapjnt OF corrective action
RULE 04 wrapjnt
IF NOT cab_fil OF junction
AND NOT filjntwrap OF locate
AND Yes OF wrapply joint
THEN wrapjnt OF corrective action
ELSE NOT wrapjnt OF corrective action
! RULE GROUP:  othwrap OF corrective action
 RULE 05 othwrap
IF NOT cab_fil OF junction
AND NOT filjntwrap OF locate
AND NOT Yes OF wrapply joint
THEN othwrap OF corrective action
ELSE NOT othwrap OF corrective action
END

5. ปญหาลมขังดานในขอบลวดในยางเรเดียล  (Blister inside bead in radial tyre)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
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  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH wrpwrpcab SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT RULES DEFAULT
  WITH othwrpcab SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
  WITH wrpwrpapx SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH apxwrpapx SIMPLE
    SEARCH ORDER CONTEXT RULES DEFAULT
  WITH othwrpapx SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH wrpwrpply SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH othwrpply SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH apxplyapx SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
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    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH othplyapx SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT RULES DEFAULT
CLASS junction
  WITH junct COMPOUND
    Wrapping stripe_cable,
    Wrapping stripe_apex,
    Wrapping stripe_ply,
    Ply_apex
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        text OF text instruction := instruction prompts[ 15]
        picture OF sample := charact pictures[ 1]
        location OF answer box := SETRECT( 1000, 90, 1500, 300)
        attachment OF radiobutton group := junct OF junction
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS locate
  WITH wrpwrpcab SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 325, 485, 385)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := wrpwrpcab OF locate
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      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH wrpwrpapx SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 325, 485, 385)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := wrpwrpapx OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH apxwrpapx SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 325, 485, 385)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := apxwrpapx OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
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  WITH wrpwrpply SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 325, 485, 385)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := wrpwrpply OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH apxplyapx SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 325, 485, 385)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := apxplyapx OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
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  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 46,12,621,56
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 72,304,535,349
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
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  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 37,314,305,393
INSTANCE border 9 ISA border
  WITH style IS edit control
  WITH perspective IS out
  WITH border width := 1
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  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 255,255,255
  WITH location := 317,313,604,453
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 35,272,434,304
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Which junction does the blister occur?
Select only one junction at a time."
  WITH instruction prompts [2 ] := "Is the blister at the wrapping stripe joint?"
  WITH instruction prompts [3 ] := "Is the blister at the apex joint? "
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [15 ] := "Select a radiobutton below, then click on the OK button."
  WITH instruction prompts [16 ] := "Select the highlighted box below, then click on the OK button."
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00011.bmp"
  WITH conclusions and advice [1 ] := "Cause; Poor wrapping splice
Action;
Bead (Radial): - Correct the setting temperature. (not too cold/not too hot)
                        - Train operator to cut the edge at the appropriate length. (with respect to the spec.)"
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  WITH conclusions and advice [2 ] := "Cause; Incorrect wrapping tension
Action;
Bead (Radial) : - Adjust the machine to give the appropriate tension on the wrapping stripe.
Cause; Inconsistency of the distance between the layers of wrapping
Action;
Bead (Radial) : - Adjust the machine to give the appropriate tension on the wrapping stripe.
Cause; Inappropriate profile of the ring
Action;
1st TBR: - Check if the ring is the correct one; if it is (compare with the spec.) the new ring should be
defined to get  the good profile."
  WITH conclusions and advice [3 ] := "Cause; Poor wrapping splice
Action;
Bead (Radial): - Correct the setting temperature. (not too cold/not too hot)
                        - Train operator to cut the edge at the appropriate length. (with respect to the spec.)"
  WITH conclusions and advice [4 ] := "Cause; Apex lenght is too long / too short
Action;
Comcutter : - Inform the operator to the cut the apex at the proper length.
Cause; Poor aspect at the edge of apex
Action;
Ext: - Correct the running condition; confirm that the pressure and temperature of the compound are
in the spec.
        - Try to reduce the screw speed.
        - Correct the die; is it the well-made die? or has any damaged area?
Comcutter : - Sharpen the knife."
  WITH conclusions and advice [5 ] := "Cause; Wrong laying position of apex
Action;
1st TBR : - Adjust the guide to correct the laying position of apex.
Cause; Poor aspect of apex
Action;
Ext: - Correct the running condition; confirm that the pressure and temperature of the compound are
in the spec.
       - Correct the die; is it the well-made die? or has any damaged area?
1st TBR: - Confirm the handling method and tools that there is no risk of damaging the profile.
Cause; Inappropriate laying position of apex
Action;



277

1st TBR : - Reconsider the laying position of apex. "
  WITH conclusions and advice [6 ] := "Cause; Poor wrapping splice
Action;
Bead (Radial): - Correct the setting temperature. (not too cold/not too hot)
                        - Train operator to cut the edge at the appropriate length. (with respect to the spec.)"
  WITH conclusions and advice [7 ] := "Cause; Difficulty of bead rotation
Action;
Bead (Radial):  - Correct the quantity of bead lubricant at bead room."
  WITH conclusions and advice [8 ] := "Cause; Apex lenght is too long / too short
Action;
Comcutter : - Inform the operator to the cut the apex at the proper length.
Cause; Apex joint is not correctly aligned
Action;
1st TBR: - Train the operator to make the apex joint with a good  alignment."
  WITH conclusions and advice [9 ] := "Cause; Poor stitching of operator
Action;
1st TBR: - Train the operator to correct the method for apex stitching.
Cause; Profile of apex is too thin
Action;
Ext:  - Correct the running  condition; is the conveyor speed too high?
        - Reconsider the design of apex profile; Is the  thin profile coming from the  design?
        - Correct the die; is it  the well-made die? is the die made too thin?
Cause; Poor tack of apex
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high; e.g. reduce the screw speed.
       - Clean the apex rolls; make sure that there are no foreign matters.
1st TBR:  - Respect the First-In-First-Out concept and aging of the apex.
                - Train the operator to refresh sufficiently. (not too less, not too  much)
                - Take care of the cleanliness of the apex; make sure that there are no foreign matters.
Cause; Poor tack of Ply (radial)
Action;
1st TBR:  - Respect the First-In-First-Out concept and aging of the ply.
                - Train the operator to refresh sufficiently.(not too less, not too much)
                - Take care of the cleanliness of the ply; make sure that  there are no foreign matter.
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Cause; Poor aspect of apex
Action;
Ext: - Correct the running condition; confirm that  the pressure and temperature of the compound are
in the spec.
        - Correct the die; is it the well-made die? or has any damaged area?
1st TBR: - Confirm the handling method and tools that there is no risk of damaging the profile."
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Yes"
  WITH true labels [2 ] := ""
  WITH true labels [3 ] := ""
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "No"
  WITH false labels [2 ] := ""
  WITH false labels [3 ] := ""
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
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  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
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  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all

INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := UNDETERMINED
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := text instruction
  WITH items [19 ] := UNDETERMINED
  WITH items [20 ] := UNDETERMINED
  WITH items [21 ] := UNDETERMINED
  WITH items [22 ] := UNDETERMINED
  WITH items [23 ] := UNDETERMINED
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  WITH items [24 ] := UNDETERMINED
  WITH items [25 ] := UNDETERMINED
  WITH items [26 ] := UNDETERMINED
  WITH items [27 ] := UNDETERMINED
  WITH items [28 ] := UNDETERMINED
  WITH items [29 ] := UNDETERMINED
  WITH items [30 ] := UNDETERMINED
  WITH items [31 ] := UNDETERMINED
  WITH items [32 ] := UNDETERMINED
  WITH items [33 ] := UNDETERMINED
  WITH items [34 ] := radiobutton group 1
  WITH items [35 ] := answer box
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
 INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
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  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := picturebox 3
  WITH items [15 ] := UNDETERMINED
  WITH items [16 ] := UNDETERMINED
  WITH items [17 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := TRUE
  WITH picture := "L5G00012.bmp"
  WITH location := 46,66,308,258
INSTANCE sample ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH location := 331,64,669,259
INSTANCE picturebox 3 ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH picture := "L5G00013.bmp"
  WITH location := 365,65,640,258
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 370,473,467,501
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
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  WITH attribute attachment := exit OF the application
  WITH location := 483,473,576,501
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 624,368,697,405
INSTANCE radiobutton group 1 ISA radiobutton group
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH frame := TRUE
  WITH group label := "Junction"
  WITH show current := TRUE
  WITH attachment := junct OF junction
  WITH location := 327,321,595,450
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 44,322,295,386
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
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  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "System"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH text := "Answer  a series of questions then get the conclusions and advice."
  WITH location := 77,310,521,340
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for blister inside bead in radial tyre"
  WITH location := 59,22,609,50
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
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  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE text instruction ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := ""
  WITH location := 40,278,419,299
INSTANCE answer box ISA true false box
  WITH true label := "TRUE"
  WITH false label := "FALSE"
  WITH show default := TRUE
  WITH show current := FALSE
  WITH location := 335,325,485,384
INSTANCE main window ISA window
  WITH location := 1,0,741,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Blister inside bead in radial tyre  "
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. wrpwrpcab OF corrective action
  2. othwrpcab OF corrective action
  3. wrpwrpapx OF corrective action
  4. apxwrpapx OF corrective action
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  5. othwrpapx OF corrective action
  6. wrpwrpply OF corrective action
  7. othwrpply OF corrective action
  8. apxplyapx OF corrective action
  9. othplyapx OF corrective action
! DEMON GROUP:  wrpwrpcab OF corrective action
DEMON conclusion 1
IF wrpwrpcab OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  othwrpcab OF corrective action
DEMON conclusion 2
IF othwrpcab OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  wrpwrpapx OF corrective action
DEMON conclusion 3
IF wrpwrpapx OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  apxwrpapx OF corrective action
DEMON conclusion 4
IF apxwrpapx OF corrective action
THEN text OF result := conclusions and advice[ 4]
! DEMON GROUP:  othwrpapx OF corrective action
DEMON conclusion 5
IF othwrpapx OF corrective action
THEN text OF result := conclusions and advice[ 5]
! DEMON GROUP:  wrpwrpply OF corrective action
DEMON conclusion 6
IF wrpwrpply OF corrective action
THEN text OF result := conclusions and advice[ 6]
! DEMON GROUP:  othwrpply OF corrective action
DEMON conclusion 7
IF othwrpply OF corrective action
THEN text OF result := conclusions and advice[ 7]
! DEMON GROUP:  apxplyapx OF corrective action
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DEMON conclusion 8
IF apxplyapx OF corrective action
THEN text OF result := conclusions and advice[ 8]
! DEMON GROUP:  othplyapx OF corrective action
DEMON conclusion 9
IF othplyapx OF corrective action
THEN text OF result := conclusions and advice[ 9]
! RULE GROUP:  wrpwrpcab OF corrective action
RULE 01 wrpwrpcab
IF junct OF junction IS Wrapping stripe_cable
AND wrpwrpcab OF locate
THEN wrpwrpcab OF corrective action
ELSE NOT wrpwrpcab OF corrective action
! RULE GROUP:  wrpwrpapx OF corrective action
RULE 03 wrpwrpapx
IF junct OF junction IS Wrapping stripe_apex
AND wrpwrpapx OF locate
THEN wrpwrpapx OF corrective action
ELSE NOT wrpwrpapx OF corrective action
! RULE GROUP:  apxwrpapx OF corrective action
RULE 04 apxwrpapx
IF junct OF junction IS Wrapping stripe_apex
AND NOT wrpwrpapx OF locate
AND apxwrpapx OF locate
THEN apxwrpapx OF corrective action
ELSE NOT apxwrpapx OF corrective action
! RULE GROUP:  othwrpapx OF corrective action
RULE 05 othwrpapx
IF junct OF junction IS Wrapping stripe_apex
AND NOT wrpwrpapx OF locate
AND NOT apxwrpapx OF locate
THEN othwrpapx OF corrective action
ELSE NOT othwrpapx OF corrective action
! RULE GROUP:  wrpwrpply OF corrective action



288

RULE 06 wrpwrpply
IF junct OF junction IS Wrapping stripe_ply
AND wrpwrpply OF locate
THEN wrpwrpply OF corrective action
ELSE NOT wrpwrpply OF corrective action
! RULE GROUP:  othwrpply OF corrective action
RULE 07 othwrpply
IF junct OF junction IS Wrapping stripe_ply
AND NOT wrpwrpply OF locate
THEN othwrpply OF corrective action
ELSE NOT othwrpply OF corrective action
! RULE GROUP:  apxplyapx OF corrective action
RULE 08 apxplyapx
IF junct OF junction IS Ply_apex
AND apxplyapx OF locate
THEN apxplyapx OF corrective action
ELSE NOT apxplyapx OF corrective action
! RULE GROUP:  othplyapx OF corrective action
RULE 09 othplyapx
IF junct OF junction IS Ply_apex
AND NOT apxplyapx OF locate
THEN othplyapx OF corrective action
ELSE NOT othplyapx OF corrective action
! the following rules are unexecutable
RULE 02 othwrpcab
IF junct OF junction IS Wrapping stripe_cable
AND NOT wrpwrpcab OF locate
THEN othwrpcab OF corrective action
ELSE NOT othwrpcab OF corrective action
END
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6. ปญหาลมขังใตชั้น Inner liner (Blister under inner liner)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH raninterface SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH raninner SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH rannoninner SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH equal SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS layer
  WITH interface SIMPLE
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    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := interface OF layer
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH innerliner SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := innerliner OF layer
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS pattern
  WITH random SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        picture OF sample := charact pictures[ 1]
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := random OF pattern
      END
    QUERY FROM test display
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    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
  SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
  SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 9,12,566,73
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
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  WITH location := 26,311,517,366
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,582,443
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
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  WITH shadow color := 128,128,128
  WITH location := 32,364,313,432
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 330,354,463,438
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,310,478,343
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "What is the pattern?"
  WITH instruction prompts [2 ] := "Does the blister locate at the interface?"
  WITH instruction prompts [3 ] := "Is the blister between the layers of inner liner? "
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00014.bmp"
  WITH charact pictures [2 ] := "L5G00015.bmp"
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  WITH charact pictures [3 ] := "L5G00016.bmp"
  WITH conclusions and advice [1 ] := "Cause; Poor tack of non-inner liner
Action;
GC : - Correct the running condition; try to optimize the speed (reduce)
        - Clean liner frequently.
1st TBR : - Respect the First-In-First-Out concept and aging of the non- inner liner.
               - Train operator to refresh sufficiently. (not too less, not too much)

Cause; Too much difference of laying tensions between inner liner & non-inner liner
Action;
1st TBR : - Adjust the laying tensions to reduce the difference.
Cause; Poor flatness of drum
Action;
1st TBR : - Change the belts to the good ones in term of wide and thickness in order to get the good
flatness.
                - Check if the ring is the correct one; if it is (compare with the spec.) the new ring should be
defined to get the good  thickness.
Cause; Poor sponge roll
Action;
1st TBR : - Change to the new good sponge roll.
Cause; High compression under bead
Action;
1st TBR : - Check the profile of the ring if it is correct (compare with the spec.)  the new ring should
be defined to get the appropriate profile."
  WITH conclusions and advice [2 ] := "Cause; Poor tack of inner liner
Action;
GC: - Correct the running condition; try to optimize the speed(reduce)
       - Clean liner frequently.
1st TBR : - Respect the First-In-First-Out concept and aging of inner liner.
                - Train operator to refresh sufficiently.(not too less, not too much)
Cause; Laying tension is too high
Action;
1st TBR: - Adjust the machine to get the lower laying  tension."
  WITH conclusions and advice [3 ] := "Cause; Poor tack of non-inner liner
Action;
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GC : - Correct the running condition; try to optimize the speed (reduce)
        - Clean liner frequently.
1st TBR : - Respect the First-In-First-Out concept and aging of the non-inner liner.
                - Train operator to refresh sufficiently. (not too less,not too much)
Cause; Laying tension is too high
Action;
1st TBR: - Adjust the machine to get the lower laying  tension."
  WITH conclusions and advice [4 ] := "Cause; Not enough pricking holes on non-inner liner
Action;
GC: - Add more pricking holes to non-inner liner.
Cause; Blocked pricking holes on non-inner liner
Action;
GC: - Sharpen the pricking knives.
Cause; Inappropriate position of pricking holes on non-inner liner
Action;
GC: - Adjust the position of the pricking knives following
         the standard."
  WITH conclusions and advice [5 ] := ""
  WITH conclusions and advice [6 ] := ""
  WITH conclusions and advice [7 ] := ""
  WITH conclusions and advice [8 ] := ""
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Random"
  WITH true labels [2 ] := "Yes"
  WITH true labels [3 ] := "Yes"
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
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  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "Equal"
  WITH false labels [2 ] := "No"
  WITH false labels [3 ] := "No"
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
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  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
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  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH items [19 ] := UNDETERMINED
  WITH items [20 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
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  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := FALSE
  WITH picture := "L5G00017.bmp"
  WITH location := 30,84,313,296
INSTANCE sample ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH location := 328,91,568,287
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 369,451,466,479
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
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INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE,\
 strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 39,371,307,426
 INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE,\
 strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,64,576,440
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
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  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 36,324,506,357
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 16
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for blister under inner liner"
  WITH location := 18,17,557,69
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
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  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 52,316,451,335
INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 340,360,456,433
INSTANCE main window ISA window
  WITH location := 1,0,619,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Blister under inner liner"
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. raninterface OF corrective action
  2. raninner OF corrective action
  3. rannoninner OF corrective action
  4. equal OF corrective action
! DEMON GROUP:  raninterface OF corrective action
DEMON conclusion 1
IF raninterface OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  raninner OF corrective action
DEMON conclusion 2
IF raninner OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  rannoninner OF corrective action
DEMON conclusion 3
IF rannoninner OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  equal OF corrective action
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DEMON conclusion 4
IF equal OF corrective action
THEN text OF result := conclusions and advice[ 4]
! RULE GROUP:  raninterface OF corrective action
RULE 01 raninterface
IF random OF pattern
AND interface OF layer
THEN raninterface OF corrective action
ELSE NOT raninterface OF corrective action
! RULE GROUP:  raninner OF corrective action
RULE 02 raninner
IF random OF pattern
AND NOT interface OF layer
AND innerliner OF layer
THEN raninner OF corrective action
ELSE NOT raninner OF corrective action
! RULE GROUP:  rannoninner OF corrective action
RULE 03 rannoninner
IF random OF pattern
AND NOT interface OF layer
AND NOT innerliner OF layer
THEN rannoninner OF corrective action
ELSE NOT rannoninner OF corrective action
! RULE GROUP:  equal OF corrective action
RULE 04 equal
IF NOT random OF pattern
THEN equal OF corrective action
ELSE NOT equal OF corrective action
END
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7. ปญหาการแยกชั้นของชั้นผาใบ (Ply separation)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH turnup SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH other SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS zone
  WITH turnup SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
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        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := turnup OF zone
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 9,12,609,61
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
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  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 39,311,534,373
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,579,441
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
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  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 33,364,300,429
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 330,354,463,438
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,310,478,343
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Does the separation locate at ply turn up area? "
  WITH instruction prompts [2 ] := ""
  WITH instruction prompts [3 ] := ""
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
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  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00018.bmp"
  WITH charact pictures [2 ] := "L5G00019.bmp"
  WITH conclusions and advice [1 ] := "Causes; Poor tack of ply (bias)
Action;
FC:    - Correct the running condition; Reduce the speed.
         - Respect the specification for compound blending.
         - Respect the specification for bank size of the compound.
TBB:  - Respect the First-In-First-Out concept and aging of the ply.
         - Take care of the cleanliness of the ply; make sure that there are no  foreign matters.
Cause; Air bubbles inside ply (bias)
Action;
FC:  - Increase the squeeze pressure.
        - Perform the adhesion and dip pick up test. (contact supplier)
Cause; High stiffness of raw fabric
Action;
FC:   - Check the stiffness; if the problem comes from supplier negotiate to lower the stiffness.
Cause; Air trapped coming from inside of the bead
Action;
          See Blister inside bead for bias tyre ***"
  WITH conclusions and advice [2 ] := "Causes; Poor tack of ply (bias)
Action;
FC:    - Correct the running condition; Reduce the speed.
         - Respect the specification for compound blending.
         - Respect the specification for bank size of the compound.
TBB:  - Respect the First-In-First-Out concept and aging of the ply.
         - Take care of the cleanliness of the ply; make sure that there are no  foreign matters.
Cause; Foreign matters
Action;
FC / Ply cutter (bias) / TBB; - Clean the ply rolls; make sure that there are no foreign matters."
  WITH conclusions and advice [3 ] := ""
  WITH conclusions and advice [4 ] := ""
  WITH conclusions and advice [5 ] := ""
  WITH conclusions and advice [6 ] := ""
  WITH conclusions and advice [7 ] := ""
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  WITH conclusions and advice [8 ] := ""
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Yes"
  WITH true labels [2 ] := ""
  WITH true labels [3 ] := ""
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "No"
  WITH false labels [2 ] := ""
  WITH false labels [3 ] := ""
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := ""
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
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  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
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  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := UNDETERMINED
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
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  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := FALSE
  WITH picture := "L5G00020.bmp"
  WITH location := 158,74,448,290
INSTANCE sample ISA picturebox
  WITH clipped := FALSE
  WITH frame := FALSE
  WITH location := 345,101,574,281
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
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  WITH attribute attachment := restart OF the application
  WITH location := 373,451,465,480
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,577,480
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 485,389,573,423
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 38,372,293,425
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
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  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,61,573,435
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 63,328,521,361
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 16
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for ply separation in bias tyre"
  WITH location := 19,21,599,50
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
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  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 52,316,451,335
INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 340,360,456,433
INSTANCE main window ISA window
  WITH location := 1,0,634,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Ply separation in Bias tyre."
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. turnup OF corrective action
  2. other OF corrective action
! DEMON GROUP:  turnup OF corrective action
DEMON conclusion 1
IF turnup OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  other OF corrective action
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DEMON conclusion 2
IF other OF corrective action
THEN text OF result := conclusions and advice[ 2]
! RULE GROUP:  turnup OF corrective action
RULE 01 plysep
IF turnup OF zone
THEN turnup OF corrective action
ELSE NOT turnup OF corrective action
! RULE GROUP:  other OF corrective action
RULE 2 other
IF NOT turnup OF zone
THEN other OF corrective action
ELSE NOT other OF corrective action
END

8. ปญหาตําหนิจากการไหลที่หนายาง (Molding defect in tread area)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
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  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH trdjnt SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH ranone SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH equalone SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH ranboth SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH equalboth SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH stripe SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS locate
  WITH trdjnt SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := trdjnt OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS pattern
  WITH randomone SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
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        text OF test description := instruction prompts[ 4]
        location OF sample := SETRECT( 330, 80, 590, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := randomone OF pattern
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH randomboth SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 4]
        location OF sample := SETRECT( 330, 80, 590, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := randomboth OF pattern
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS side
  WITH one SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := one OF side
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
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CLASS zone
  WITH block SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 300, 105, 670, 280)
        picture OF sample := charact pictures[ 1]
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := block OF zone
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
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  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 10,10,592,76
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 26,311,517,366
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
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  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,364,313,432
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 330,354,463,438
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,310,478,343
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Is the defect at the tread joint?"
  WITH instruction prompts [2 ] := "Which zone does the defect occur? Block edge or Stripe?"
  WITH instruction prompts [3 ] := "Is the defect on one side of the tyre (Top or Bottom) only?"
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  WITH instruction prompts [4 ] := "What is the pattern?"
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00021.bmp"
  WITH charact pictures [2 ] := "L5G00022.bmp"
  WITH conclusions and advice [1 ] := "Cause; Open tread joint
Action;
Ext: - Verify the right mixing of the bias tread splice cement.
TBB / 2nd TBR: - Respect the First-In-First-Out concept and aging of the tread.
                          - Train the operator to refresh sufficiently. (not too less, not too much)
                          - Inform operator to take care of the cleanliness at tread joint.
Curing: - Inform operator to be aware of damaging at tread joint during transportation.
             - Reduce the shaping pressure. (with respect to the minimum specification)
Cause; Too much splice setback
Action;
TBB: - Train operator to make a setback correctly.(reduce the setback)"
  WITH conclusions and advice [2 ] := "Cause; Snaky laying
Action;
2nd TBR: - Tighten the application guide to lock the center.
TBB: - Tighten the application guide to lock the center.
         - Adjust the pressure and centering of the application roller.
         - Inform Operator to lay tread straight.
Curing: - Store greentyre in good condition to prevent distorted tyre.
Cause; Too much silicone
Action;
Curing: - Check the mixing of mold treatment solution if it contains too much silicone."
  WITH conclusions and advice [3 ] := "Cause; Tread is off centering
Action;
2nd TBR: - Adjust the application guide for good centering.
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                - Adjust the pressure and centering of the application roller.
TBB: - Adjust the application guide for good centering.
         - Adjust the pressure and centering of the application roller.
         - Inform operator to lay tread straight.
Curing: - Store greentyre in good condition to prevent distorted tyre.
             - Correct ring spacing.
             - Correct the condition of loader for centering of the tyre after loading."
  WITH conclusions and advice [4 ] := "Causes; Tread grooves are too wide
Action;
Ext: - Reconsider the design of groove; is it well design?
       - Correct the die; at the groove, is it well made?
Cause; Incomplete evacuation of gases at tread zone
Action;
Curing: - Verify the mold warm up procedure.
            - Clean mold.
            - Drill vents or may be need to add more vents at tread zone.
Cause; Residual condensation in press
Action;
Curing: - Clean strainers.
             - Clean filters.
             - Check stream trap.
             - Repair or change (if necessary) the drain valve.
             - Verify the PLC and electric system if there is a signal to the drain valve.
Cause; Steam leaks into mold at tread zone
Action;
Curing: - Reconsider the cure law.
            - Check the warm up time.
            - Check the porosity of the mold at tread zone; Repair if the porosity exists."
  WITH conclusions and advice [5 ] := "Causes; Tread grooves are too wide
Action;
Ext: - Reconsider the design of groove; is it well design?
       - Correct the die; at the groove, is it well made?"
  WITH conclusions and advice [6 ] := "Cause; Incomplete evacuation of gases at tread zone
Action;
Curing:  - Verify the mold warm up procedure.
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              - Clean mold.
              - Drill vents or may be need to add more vents at tread zone.
Cause; Residual condensation in press
Action;
Curing:  - Clean strainers.
             - Clean filters.
             - Check stream trap.
             - Repair or change (if necessary) the drain valve.
             - Verify the PLC and electric system if there is a signal to the drain valve.
Cause; Mold closure is too fast
Action;
Curing: - Reconsider the mold closure time with respect to the specification.
Cause; Steam leaks into mold at tread zone
Action;
Curing: - Reconsider the cure law.
            - Check the warm up time.
            - Check the porosity of the mold at tread zone; Repair if the porosity exists."
  WITH conclusions and advice [7 ] := ""
  WITH conclusions and advice [8 ] := ""
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Yes"
  WITH true labels [2 ] := "Block edge"
  WITH true labels [3 ] := "Yes"
  WITH true labels [4 ] := "Random"
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
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  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "NO"
  WITH false labels [2 ] := "Stripe"
  WITH false labels [3 ] := "No"
  WITH false labels [4 ] := "Equal"
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
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  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all

INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
  WITH items [9 ] := UNDETERMINED
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  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
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  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := FALSE
  WITH frame := FALSE
  WITH picture := "L5G00023.bmp"
  WITH location := 34,79,291,284
INSTANCE sample ISA picturebox
  WITH clipped := FALSE
  WITH frame := TRUE
  WITH location := 312,98,682,272
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 369,451,466,479
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
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  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 49,371,304,424
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 36,324,506,357
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
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  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for molding defect in tread area"
  WITH location := 15,13,582,74
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 52,316,451,335
INSTANCE answer box ISA true false box
  WITH true label := ""
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  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 340,360,456,433
INSTANCE main window ISA window
  WITH location := 1,0,695,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Molding defect in tread area"
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. trdjnt OF corrective action
  2. ranone OF corrective action
  3. equalone OF corrective action
  4. ranboth OF corrective action
  5. equalboth OF corrective action
  6. stripe OF corrective action
! DEMON GROUP:  trdjnt OF corrective action
DEMON conclusion 1
IF trdjnt OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  ranone OF corrective action
DEMON conclusion 2
IF ranone OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  equalone OF corrective action
DEMON conclusion 3
IF equalone OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  ranboth OF corrective action
DEMON conclusion 4
IF ranboth OF corrective action
THEN text OF result := conclusions and advice[ 4]
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! DEMON GROUP:  equalboth OF corrective action
DEMON conclusion 5
IF equalboth OF corrective action
THEN text OF result := conclusions and advice[ 5]
! DEMON GROUP:  stripe OF corrective action
DEMON conclusion 6
IF stripe OF corrective action
THEN text OF result := conclusions and advice[ 6]
! RULE GROUP:  trdjnt OF corrective action
RULE 01 trdjnt
IF trdjnt OF locate
THEN trdjnt OF corrective action
ELSE NOT trdjnt OF corrective action
! RULE GROUP:  ranone OF corrective action
RULE 02 ranone
IF NOT trdjnt OF locate
AND block OF zone
AND one OF side
AND randomone OF pattern
THEN ranone OF corrective action
ELSE NOT ranone OF corrective action
! RULE GROUP:  equalone OF corrective action
RULE 03 equalone
IF NOT trdjnt OF locate
AND block OF zone
AND one OF side
AND NOT randomone OF pattern
THEN equalone OF corrective action
ELSE NOT equalone OF corrective action
! RULE GROUP:  ranboth OF corrective action
RULE 04 ranboth
IF NOT trdjnt OF locate
AND block OF zone
AND NOT one OF side
AND randomboth OF pattern
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THEN ranboth OF corrective action
ELSE NOT ranboth OF corrective action
! RULE GROUP:  equalboth OF corrective action
RULE 05 equalboth
IF NOT trdjnt OF locate
AND block OF zone
AND NOT one OF side
AND NOT randomboth OF pattern
THEN equalboth OF corrective action
ELSE NOT equalboth OF corrective action
! RULE GROUP:  stripe OF corrective action
RULE 06 stripe
IF NOT trdjnt OF locate
AND NOT block OF zone
THEN stripe OF corrective action
ELSE NOT stripe OF corrective action
END

9. ปญหาตําหนิจากการไหลที่แกมยาง (Molding defect in sidewall area)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
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    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH lgtswpro SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT RULES DEFAULT
  WITH crkswpro SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
  WITH lgtswsw SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH crkswsw SIMPLE
    SEARCH ORDER CONTEXT RULES DEFAULT
  WITH lgtswtrd SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH crkswtrd SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lgtsw SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH crksw SIMPLE
    DEFAULT TRUE
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    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS defect style
  WITH lgtswpro SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := lgtswpro OF defect style
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lgtswsw SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := lgtswsw OF defect style
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT



336

  WITH lgtswtrd SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := lgtswtrd OF defect style
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lgtsw SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := lgtsw OF defect style
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS locate
  WITH location COMPOUND
    SW_protector or chafer,
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    SW_SW,
    SW_tread,
    SW
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        text OF text instruction := instruction prompts[ 15]
        picture OF sample := charact pictures[ 1]
        location OF answer box := SETRECT( 1000, 90, 1500, 300)
        attachment OF radiobutton group := location OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
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  WITH shadow color := 128,128,128
  WITH location := 46,12,615,51
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 72,304,535,349
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
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  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,513,52
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 38,329,302,426
INSTANCE border 9 ISA border
  WITH style IS edit control
  WITH perspective IS out
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 255,255,255
  WITH location := 318,328,562,462
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 38,293,438,319
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Which location does the defect occur? Select only one location at
a time.
The junction between components can be identified by the change of hardness;e.g. tread is hard
and sidewall is soft."
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  WITH instruction prompts [2 ] := "Is it only light or is it crack? "
  WITH instruction prompts [3 ] := ""
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [15 ] := "Select a radiobutton below, then click on the OK button."
  WITH instruction prompts [16 ] := "Select the highlighted box below, then click on the OK button."
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00024.bmp"
  WITH charact pictures [2 ] := "L5G00025.bmp"
  WITH conclusions and advice [1 ] := "Cause; Vents in sidewall are not enough
Action;
Curing: - Add more vents in the sidewall area.
Cause; Blocked vents in bead area
Action;
Curing: - Drill vents. (mold cleaning should be the next action)
Cause; Residual condensation in press
Action;
Curing:  - Clean strainers.
             - Clean filters.
             - Check stream trap.
             - Repair or change (if necessary) the drain valve.
             - Verify the PLC and electric system if there is a signal to the drain valve.
Cause; Leak at center-mechanism
Action;
Curing: - Change O-ring.
Cause; Incorrect laying position of SW / Protector(Chafer)
Action;
TBB / 2nd TBR:- Inform operator to lay correctly following the guide light.
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Cause; Thickness of sidewall edge is too thick
Action;
Ext: - Adjust the profile at the edge to reach as close as possible the theoretical thickness.
        - Check if the die was damaged at the edge."
  WITH conclusions and advice [2 ] := "Cause; Dirty mold at bottom bead ring junction
Action;
Curing: - Clean mold at the junction.
Cause; Foreign matters at the junction
Action;
Ext / TBB / 1st TBR: - Take care of the cleanliness of the sidewall and Protector; make sure that there
are no foreign matters.
Cause; Wrinkled sidewall edge
Action;
Ext:  - Eliminate the risk of wrinkle before wind up; e.g. centering of sidewall.
TBB: - Inform operator to reduce the tension while laying sidewall.
         - Reduce the stitching pressure.
         - Reduce the stitching speed
Cause; Incorrect laying position of SW / Protector(Chafer)
Action;
TBB / 2nd TBR:- Inform operator to lay correctly following the guide light.
Cause; Thickness of sidewall edge is too thick
Action;
Ext: - Adjust the profile at the edge to reach as close as possible the theoretical thickness.
        - Check if the die was damaged at the edge."
  WITH conclusions and advice [3 ] := "Cause; Residual condensation in press
Action;
Curing:  - Clean strainers.
             - Clean filters.
             - Check stream trap.
             - Repair or change (if necessary) the drain valve.
             - Verify the PLC and electric system if there is a signal to the drain valve.
Cause; Mold closure is too fast
Action;
Curing: - Reconsider the mold closure time with respect to the specification.
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Cause; Sidewall joint is too light
Action;
TBB / 1st TBR: - Inform operator to make a joint properly.
Cause; Steam leaks into mold at sidewall area
Action;
Curing:  - Reconsider the cure law.
             - Check the warm up time.
             - Check the porosity of the mold at tread and sidewall area; repair if the porosity   exists.
Cause; Poor cutting angle of sidewall joint
Action;
Comcutter: - Sharpen the knife.
                  - Check the setting angle compare with set up card.
                  - Reconsider the setting angle; try to get the sufficient contact surface.
Cause; Leak at center-mechanism
Action;
Curing: - Change O-ring."
  WITH conclusions and advice [4 ] := "Cause; Sidewall joint is too heavy
Action;
TBB / 1st TBR: - Inform operator to make a joint properly.
Cause; Foreign matters at the junction
Action;
Ext / TBB / 1st  TBR: - Take care of the cleanliness of the sidewall and Protector; make sure that there
are no foreign matters."
  WITH conclusions and advice [5 ] := "Cause; Vents in shoulder are not enough
Action;
Curing: - Add more vents in the shoulder area.
Cause; Blocked vents in shoulder area
Action;
Curing: - Drill vents. (mold cleaning should be the next action)
Cause; Residual condensation in press
Action;
Curing:  - Clean strainers.
             - Clean filters.
             - Check stream trap.
             - Repair or change (if necessary) the drain valve.
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             - Verify the PLC and electric system if there is a signal to the drain valve.
Cause; Steam leaks into mold at tread and sidewall area
Action;
Curing:  - Reconsider the cure law.
             - Check the warm up time.
             - Check the porosity of the mold at tread and sidewall area; repair if the porosity exists.
Cause; Mold closure is too fast
Action;
Curing: - Reconsider the mold closure time with respect to the specification.
Cause; Leak at center-mechanism
Action;
Curing: - Change O-ring."
  WITH conclusions and advice [6 ] := "Cause; Foreign matters at the junction
Action;
Ext / TBB / 1st TBR: - Take care of the cleanliness of the sidewall and Protector; make sure that there
are no foreign matters.
Cause; Dirty mold at tread/sidewall junction
Action;
Curing: - Clean mold at the junction."
  WITH conclusions and advice [7 ] := "Cause; Steam leaks into mold at sidewall area
Action;
Curing:  - Reconsider the cure law.
             - Check the warm up time.
             - Check the porosity of the mold at tread and sidewall area; repair if the porosity exists.
Cause; Dirty mold in sidewall area
Action;
Curing: - Clean mold in the sidewall area.
Cause; Blocked vents in sidewall area
Action;
Curing: - Drill vents. (mold cleaning should be the next action)
Cause; Vents in sidewall are not enough
Action;
Curing: - Add more vents in the sidewall area.
Cause; Bad vent pattern in sidewall area
Action;



344

Curing: - Reconsider the pattern of venting in sidewall area.
Cause; Shaping pressure is too low
Action;
Curing: - Increase the shaping pressure. (with respect to the maximum specification)
Cause; Residual condensation in press
Action;
Curing: - Clean strainers.
             - Clean filters.
             - Check stream trap.
             - Repair or change (if necessary) the drain valve.
             - Verify the PLC and electric system if there is a signal to the drain valve.
Cause; Profile of sidewall is too thin
Action;
Ext: - Correct the running condition; is the conveyor speed not too high?
       - Reconsider the design of sidewall profile; Is the thin profile coming from the  design?
       - Correct the die; is it  the well-made die? is the die made too thin?
Cause; Leak at center-mechanism
Action;
Curing: - Change O-ring."
  WITH conclusions and advice [8 ] := "Cause; Dirty mold in sidewall area
Action;
Curing: - Clean mold in the sidewall area.
Cause; Foreign matters
Action;
Ext / TBB / 1st TBR: - Take care of the cleanliness of the sidewall and Protector; make sure that there
are no foreign matters.
Cause; Profile of sidewall is too thin
Action;
Ext: - Correct the running condition; is the conveyor speed not too high?
       - Reconsider the design of sidewall profile; Is the thin profile coming from the  design?
       - Correct the die; is it  the well-made die? is the die made too thin?
Cause; Step of the product under sidewall
Action;
Ext: - Correct the die at the edge; is the edge made too thick?
       - Check if the die was damaged at the edge.



345

       - Adjust the profile at the edge to reach as close as possible the theoretical thickness.
TBB / 1st TBR :  - Correct the guide to get the good laying position.
                           - Inform operator to reject the products that are out of the spec.limit.
                           - Train operator to inspect and repair all wrinkle points occur before sidewall laying."
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Light"
  WITH true labels [2 ] := ""
  WITH true labels [3 ] := ""
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "Crack"
  WITH false labels [2 ] := ""
  WITH false labels [3 ] := ""
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
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  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
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of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := UNDETERMINED
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := text instruction
  WITH items [19 ] := UNDETERMINED
  WITH items [20 ] := UNDETERMINED
  WITH items [21 ] := UNDETERMINED
  WITH items [22 ] := UNDETERMINED
  WITH items [23 ] := UNDETERMINED
  WITH items [24 ] := UNDETERMINED
  WITH items [25 ] := UNDETERMINED
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  WITH items [26 ] := UNDETERMINED
  WITH items [27 ] := UNDETERMINED
  WITH items [28 ] := UNDETERMINED
  WITH items [29 ] := UNDETERMINED
  WITH items [30 ] := UNDETERMINED
  WITH items [31 ] := UNDETERMINED
  WITH items [32 ] := UNDETERMINED
  WITH items [33 ] := UNDETERMINED
  WITH items [34 ] := radiobutton group 1
  WITH items [35 ] := answer box
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
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  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := UNDETERMINED
  WITH items [15 ] := UNDETERMINED
  WITH items [16 ] := UNDETERMINED
  WITH items [17 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH picture := "L5G00026.bmp"
  WITH location := 61,60,350,285
INSTANCE sample ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH picture := "L5G00027.bmp"
  WITH location := 363,73,631,274
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 335,474,432,502
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 450,474,543,502
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
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  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 454,388,542,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 578,371,651,408
INSTANCE radiobutton group 1 ISA radiobutton group
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH frame := TRUE
  WITH group label := "Junction"
  WITH show current := TRUE
  WITH attachment := location OF locate
  WITH location := 325,333,550,459
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 45,335,295,421
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
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  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "System"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH text := "Answer  a series of questions then get the conclusions and advice."
  WITH location := 80,313,524,343
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for molding defect in sidewall area"
  WITH location := 50,19,609,44
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 117,16,476,41
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
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  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE text instruction ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := ""
  WITH location := 45,296,431,316
INSTANCE answer box ISA true false box
  WITH true label := "TRUE"
  WITH false label := "FALSE"
  WITH show default := TRUE
  WITH show current := FALSE
  WITH location := 472,273,622,332
INSTANCE main window ISA window
  WITH location := 1,0,703,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Molding defect in sidewall area"
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. lgtswpro OF corrective action
  2. crkswpro OF corrective action
  3. lgtswsw OF corrective action
  4. crkswsw OF corrective action
  5. lgtswtrd OF corrective action
  6. crkswtrd OF corrective action
  7. lgtsw OF corrective action
  8. crksw OF corrective action
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! DEMON GROUP:  lgtswpro OF corrective action
DEMON conclusion 1
IF lgtswpro OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  crkswpro OF corrective action
DEMON conclusion 2
IF crkswpro OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  lgtswsw OF corrective action
DEMON conclusion 3
IF lgtswsw OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  crkswsw OF corrective action
DEMON conclusion 4
IF crkswsw OF corrective action
THEN text OF result := conclusions and advice[ 4]
! DEMON GROUP:  lgtswtrd OF corrective action
DEMON conclusion 5
IF lgtswtrd OF corrective action
THEN text OF result := conclusions and advice[ 5]
! DEMON GROUP:  crkswtrd OF corrective action
DEMON conclusion 6
IF crkswtrd OF corrective action
THEN text OF result := conclusions and advice[ 6]
! DEMON GROUP:  lgtsw OF corrective action
DEMON conclusion 7
IF lgtsw OF corrective action
THEN text OF result := conclusions and advice[ 7]
! DEMON GROUP:  crksw OF corrective action
DEMON conclusion 8
IF crksw OF corrective action
THEN text OF result := conclusions and advice[ 8]
! RULE GROUP:  lgtswpro OF corrective action
RULE 01 lgtswpro
IF location OF locate IS SW_protector or chafer
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AND lgtswpro OF defect style
THEN lgtswpro OF corrective action
ELSE NOT lgtswpro OF corrective action
! RULE GROUP:  lgtswsw OF corrective action
RULE 03 lgtswsw
IF location OF locate IS SW_SW
AND lgtswsw OF defect style
THEN lgtswsw OF corrective action
ELSE NOT lgtswsw OF corrective action
! RULE GROUP:  crkswsw OF corrective action
RULE 04 crkswsw
IF location OF locate IS SW_SW
AND NOT lgtswsw OF defect style
THEN crkswsw OF corrective action
ELSE NOT crkswsw OF corrective action
! RULE GROUP:  lgtswtrd OF corrective action
RULE 05 lgtswtrd
IF location OF locate IS SW_tread
AND lgtswtrd OF defect style
THEN lgtswtrd OF corrective action
ELSE NOT lgtswtrd OF corrective action
! RULE GROUP:  crkswtrd OF corrective action
RULE 06 crkswtrd
IF location OF locate IS SW_tread
AND NOT lgtswtrd OF defect style
THEN crkswtrd OF corrective action
ELSE NOT crkswtrd OF corrective action
! RULE GROUP:  lgtsw OF corrective action
RULE 07 lgtsw
IF location OF locate IS SW
AND lgtsw OF defect style
THEN lgtsw OF corrective action
ELSE NOT lgtsw OF corrective action
! RULE GROUP:  crksw OF corrective action
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RULE 08 crksw
IF location OF locate IS SW
AND NOT lgtsw OF defect style
THEN crksw OF corrective action
ELSE NOT crksw OF corrective action
! the following rules are unexecutable
RULE 02 crkswpro
IF location OF locate IS SW_protector or chafer
AND NOT lgtswpro OF defect style
THEN crkswpro OF corrective action
ELSE NOT crkswpro OF corrective action
END

10. ปญหาตําหนิจากการไหลที่ขอบลวด (Molding defect in bead area)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
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  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH bdpnt SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT RULES DEFAULT
  WITH lgtseat SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
  WITH crkseat SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH bottom SIMPLE
    SEARCH ORDER CONTEXT RULES DEFAULT
  WITH lgtheel SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH crkheel SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lgtspprt SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH crkspprt SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lgtjnt SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
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    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH crkjnt SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS defect style
  WITH lgtseat SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 360, 75, 630, 275)
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := lgtseat OF defect style
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lgtheel SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 360, 75, 630, 275)
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 1]
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        false label OF answer box := false labels[ 1]
        attachment OF answer box := lgtheel OF defect style
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lgtspprt SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 360, 75, 630, 275)
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := lgtspprt OF defect style
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lgtjnt SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 360, 75, 630, 275)
        picture OF sample := charact pictures[ 2]
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
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        attachment OF answer box := lgtjnt OF defect style
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS locate
  WITH location COMPOUND
    Bead point,
    Bead seat,
    Bead heel,
    Bead support,
    Protector or chafer joint
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        text OF text instruction := instruction prompts[ 15]
        location OF sample := SETRECT( 360, 75, 630, 275)
        picture OF sample := charact pictures[ 1]
        location OF answer box := SETRECT( 1000, 90, 1500, 300)
        attachment OF radiobutton group := location OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS side
  WITH bottom SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        text OF text instruction := instruction prompts[ 16]
        location OF sample := SETRECT( 1000, 90, 1500, 300)
        location OF radiobutton group := SETRECT( 1000, 90, 1500, 300)
        location OF border 9 := SETRECT( 1000, 90, 1500, 300)
        location OF answer box := SETRECT( 340, 335, 485, 395)
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
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        attachment OF answer box := bottom OF side
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 46,11,602,50
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
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  WITH shadow color := 128,128,128
  WITH location := 72,304,535,349
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,513,52
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
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  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 38,329,302,426
INSTANCE border 9 ISA border
  WITH style IS edit control
  WITH perspective IS out
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 255,255,255
  WITH location := 317,324,550,476
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 38,293,438,319
 INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Which location does the defect occur? Select only one location at
a time."
  WITH instruction prompts [2 ] := "Is it only light or is it crack? "
  WITH instruction prompts [3 ] := "Does the defect occur only at  the bottom half of the mold? "
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [15 ] := "Select a radiobutton below, then click on the OK button."
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  WITH instruction prompts [16 ] := "Select the highlighted box below, then click on the OK button."
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00028.bmp"
  WITH charact pictures [2 ] := "L5G00029.bmp"
  WITH conclusions and advice [1 ] := "Cause; Bladder is cut at clamping point
Action;
Curing:   - Change the bladder.
              - Check the bladder assembly method.
              - Check the tooling condition. (Clamping rings and Bead rings)
Cause; Vents in bead are not enough
Action;
Curing: - Add more vents in the bead area.
Cause; Blocked vents in bead area
Action;
Curing: - Drill the vents. (mold cleaning should be the next action)
Cause; Distorted tyre
Action;
Curing: - Store greentyre in good condition to prevent distorted tyre.
Cause; Bladder is not locked tight enough between clamping rings
Action;
Curing: - Re-assembly the bladder to the clamping rings with a good method."
  WITH conclusions and advice [2 ] := "Cause; Vents in bead are not enough
Action;
Curing: - Add more vents in the bead area.
Cause; Blocked vents in bead area
Action;
Curing: - Drill the vents. (mold cleaning should be the next action)"
  WITH conclusions and advice [3 ] := "Cause; Dirty bead ring
Action;
Curing: - Clean bead ring.
Cause; Dirty tyre at bead zone
Action;
Curing: - Check and clean tyre at bead zone before loading into press."
  WITH conclusions and advice [4 ] := "Cause; Bead zone start curing too early
Action;
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Ext: - Confirm the compound properties; try to increase the scotch time.
FC: - Confirm the skimming compound properties; try to increase the scotch time.
Curing: - Check the bead diameter of the tyre.
            - Check the cinematic of the mold closure."
  WITH conclusions and advice [5 ] := "Cause; Vents in bead are not enough
Action;
Curing: - Add more vents in the bead area.
Cause; Blocked vents in bead area
Action;
Curing: - Drill the vents. (mold cleaning should be the next action)
Cause; Leak at center-mechanism
Action;
Curing: - Change O-ring."
  WITH conclusions and advice [6 ] := "Cause; Dirty bead ring
Action;
Curing: - Clean bead ring.
Cause; Dirty tyre at bead zone
Action;
Curing: - Check and clean tyre at bead zone before loading into press.
Cause; Distorted tyre
Action;
Curing: - Store greentyre in good condition to prevent distorted tyre. "
  WITH conclusions and advice [7 ] := "Cause; Vents in bead are not enough
Action;
Curing: - Add more vents in the bead area.
Cause; Blocked vents in bead area
Action;
Curing: - Drill the vents. (mold cleaning should be the next action)"
  WITH conclusions and advice [8 ] := "Cause; Dirty bead ring
Action;
Curing: - Clean bead ring.
Cause; Dirty tyre at bead zone
Action;
Curing: - Check and clean tyre at bead zone before loading into press."
  WITH conclusions and advice [9 ] := "Cause; Protector (Chafer) joint is too light
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Action;
TBB / 1st TBR : - Train operator to make a joint properly."
  WITH conclusions and advice [10 ] := "Cause; Foreign matters at the joint
Action;
Ext / FC / TBB / 2nd  TBR : -Take care of the cleanliness of the chafer and protector; make sure that
there are no foreign matters.
Cause; Protector(Chafer) joint is too heavy
Action;
TBB / 1st TBR : - Train operator to make a joint properly."
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Light"
  WITH true labels [2 ] := "Yes"
  WITH true labels [3 ] := ""
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "Crack"
  WITH false labels [2 ] := "No"
  WITH false labels [3 ] := ""
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
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  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
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  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := UNDETERMINED
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := text instruction
  WITH items [19 ] := UNDETERMINED
  WITH items [20 ] := UNDETERMINED
  WITH items [21 ] := UNDETERMINED
  WITH items [22 ] := UNDETERMINED
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  WITH items [23 ] := UNDETERMINED
  WITH items [24 ] := UNDETERMINED
  WITH items [25 ] := UNDETERMINED
  WITH items [26 ] := UNDETERMINED
  WITH items [27 ] := UNDETERMINED
  WITH items [28 ] := UNDETERMINED
  WITH items [29 ] := UNDETERMINED
  WITH items [30 ] := UNDETERMINED
  WITH items [31 ] := UNDETERMINED
  WITH items [32 ] := UNDETERMINED
  WITH items [33 ] := UNDETERMINED
  WITH items [34 ] := radiobutton group 1
  WITH items [35 ] := answer box
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
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  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := UNDETERMINED
  WITH items [15 ] := UNDETERMINED
  WITH items [16 ] := UNDETERMINED
  WITH items [17 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH picture := "L5G00030.bmp"
  WITH location := 51,61,345,285
INSTANCE sample ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH location := 363,73,631,274
 INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 335,482,432,510
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 450,482,543,510
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INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 454,388,542,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 578,371,651,408
INSTANCE radiobutton group 1 ISA radiobutton group
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH frame := TRUE
  WITH group label := "Location"
  WITH show current := TRUE
  WITH attachment := location OF locate
  WITH location := 322,327,546,474
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 45,335,295,421
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
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  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "System"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH text := "Answer  a series of questions then get the conclusions and advice."
  WITH location := 80,313,524,343
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for molding defect in bead area"
  WITH location := 52,19,595,45
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 117,16,476,41
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INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE text instruction ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := ""
  WITH location := 45,296,431,316
INSTANCE answer box ISA true false box
  WITH true label := "TRUE"
  WITH false label := "FALSE"
  WITH show default := TRUE
  WITH show current := FALSE
  WITH location := 557,245,707,304
INSTANCE main window ISA window
  WITH location := 1,0,703,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Molding defect in bead area"
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. bdpnt OF corrective action
  2. lgtseat OF corrective action
  3. crkseat OF corrective action
  4. bottom OF corrective action
  5. lgtheel OF corrective action
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  6. crkheel OF corrective action
  7. lgtspprt OF corrective action
  8. crkspprt OF corrective action
  9. lgtjnt OF corrective action
  10. crkjnt OF corrective action
! DEMON GROUP:  bdpnt OF corrective action
DEMON conclusion 1
IF bdpnt OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  lgtseat OF corrective action
DEMON conclusion 2
IF lgtseat OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  crkseat OF corrective action
DEMON conclusion 3
IF crkseat OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  bottom OF corrective action
DEMON conclusion 4
IF bottom OF corrective action
THEN text OF result := conclusions and advice[ 4]
! DEMON GROUP:  lgtheel OF corrective action
DEMON conclusion 5
IF lgtheel OF corrective action
THEN text OF result := conclusions and advice[ 5]
! DEMON GROUP:  crkheel OF corrective action
DEMON conclusion 6
IF crkheel OF corrective action
THEN text OF result := conclusions and advice[ 6]
! DEMON GROUP:  lgtspprt OF corrective action
DEMON conclusion 7
IF lgtspprt OF corrective action
THEN text OF result := conclusions and advice[ 7]
! DEMON GROUP:  crkspprt OF corrective action
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DEMON conclusion 8
IF crkspprt OF corrective action
THEN text OF result := conclusions and advice[ 8]
! DEMON GROUP:  lgtjnt OF corrective action
DEMON conclusion 9
IF lgtjnt OF corrective action
THEN text OF result := conclusions and advice[ 9]
! DEMON GROUP:  crkjnt OF corrective action
DEMON conclusion 10
IF crkjnt OF corrective action
THEN text OF result := conclusions and advice[ 10]
! RULE GROUP:  bdpnt OF corrective action
RULE 01 bdpnt
IF location OF locate IS Bead point
THEN bdpnt OF corrective action
ELSE NOT bdpnt OF corrective action
! RULE GROUP:  crkseat OF corrective action
RULE 03 crkseat
IF location OF locate IS Bead seat
AND NOT lgtseat OF defect style
THEN crkseat OF corrective action
ELSE NOT crkseat OF corrective action
! RULE GROUP:  bottom OF corrective action
RULE 04 bottom
IF location OF locate IS Bead heel
AND bottom OF side
THEN bottom OF corrective action
ELSE NOT bottom OF corrective action
! RULE GROUP:  lgtheel OF corrective action
RULE 05 lgtheel
IF location OF locate IS Bead heel
AND NOT bottom OF side
AND lgtheel OF defect style
THEN lgtheel OF corrective action
ELSE NOT lgtheel OF corrective action
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! RULE GROUP:  crkheel OF corrective action
RULE 06 crkheel
IF location OF locate IS Bead heel
AND NOT bottom OF side
AND NOT lgtheel OF defect style
THEN crkheel OF corrective action
ELSE NOT crkheel OF corrective action
! RULE GROUP:  lgtspprt OF corrective action
RULE 07 lgtspprt
IF location OF locate IS Bead support
AND lgtspprt OF defect style
THEN lgtspprt OF corrective action
ELSE NOT lgtspprt OF corrective action
! RULE GROUP:  crkspprt OF corrective action
RULE 08 crkspprt
IF location OF locate IS Bead support
AND NOT lgtspprt OF defect style
THEN crkspprt OF corrective action
ELSE NOT crkspprt OF corrective action
! RULE GROUP:  lgtjnt OF corrective action
RULE 09 lgtjnt
IF location OF locate IS Protector or chafer joint
AND lgtjnt OF defect style
THEN lgtjnt OF corrective action
ELSE NOT lgtjnt OF corrective action
! RULE GROUP:  crkjnt OF corrective action
RULE 10 crkjnt
IF location OF locate IS Protector or chafer joint
AND NOT lgtjnt OF defect style
THEN crkjnt OF corrective action
ELSE NOT crkjnt OF corrective action
! the following rules are unexecutable
RULE 02 lgtseat
IF location OF locate IS Bead seat
AND lgtseat OF defect style
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THEN lgtseat OF corrective action
ELSE NOT lgtseat OF corrective action
END

11. ปญหาตําหนิจากการไหลบน Inner liner (Molding defect on Inner liner)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH joint SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH cluster SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH scatter SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
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CLASS dispersion
  WITH cluster SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 345, 100, 575, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := cluster OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS locate
  WITH joint SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := joint OF locate
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
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ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 14,10,603,54
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 44,332,536,373
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
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INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,443
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 34,369,315,437
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
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  WITH location := 327,367,462,444
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 66,327,508,360
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Is the defect at the inner liner joint?"
  WITH instruction prompts [2 ] := "How is the pattern of dispersion around the tyre?"
  WITH instruction prompts [3 ] := ""
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [2 ] := "L5G00031.bmp"
  WITH conclusions and advice [1 ] := "Cause; Inner liner joint or Bottom ply insert joint is too
heavy/too light
Action;
Band / 1st TBR : - Train operator to respect the specification of the joint."
  WITH conclusions and advice [2 ] := "Cause; Greasy band ply dope
Action;
Dope: - Check and clean the spray nozzle; change if necessary.
          - Check the properties of the solution.
          - Adjust the position of the spray nozzles to make them spray thoroughly.
Cause; Defect on bladder surface
Action;
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Curing: - Change the bladder.
Cause; Defective compound of inner liner
Action;
GC: - Check the Mooney viscosity of the inner liner compound.
Cause; Distorted tyre
Action;
Curing: - Store greentyre in good condition to prevent distorted tyre."
  WITH conclusions and advice [3 ] := "Cause; Bladder is too small
Action;
Curing: - Reconsider the size of the bladder; try a slightly larger.
Cause; Poor treatment of bladder
Action;
Curing: - Train operator to treat the bladder properly before putting into the press.
Cause; Blocked vents in bead area
Action;
Curing: - Drill the vents. (mold cleaning should be the next action)
Cause;  Mold closure is too fast
Action;
Curing: - Reconsider the mold closure time with respect to the specification.
Cause; Shaping pressure is too low
Action;
Curing: - Increase the shaping pressure. (with respect to the maximum specification)
Cause; Greasy band ply dope
Action;
Dope: - Check and clean the spray nozzle; change if necessary.
          - Check the properties of the solution.
          - Adjust the position of the spray nozzles to make them spray thoroughly."
  WITH conclusions and advice [4 ] := ""
  WITH conclusions and advice [5 ] := ""
  WITH conclusions and advice [6 ] := ""
  WITH conclusions and advice [7 ] := ""
  WITH conclusions and advice [8 ] := ""
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
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  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Yes"
  WITH true labels [2 ] := "Cluster"
  WITH true labels [3 ] := ""
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "No"
  WITH false labels [2 ] := "Scatter"
  WITH false labels [3 ] := ""
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
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  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
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INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH items [19 ] := UNDETERMINED
  WITH items [20 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
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  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := FALSE
  WITH picture := "L5G00032.bmp"
  WITH location := 25,64,333,307
INSTANCE sample ISA picturebox
  WITH clipped := FALSE
  WITH frame := FALSE
  WITH location := 699,83,928,263
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 369,451,466,479
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INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 48,377,303,430
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
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  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,61,575,438
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 56,341,524,364
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for molding defect on inner liner"
  WITH location := 22,18,590,44
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
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  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 83,334,482,353
INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 338,371,456,439
INSTANCE main window ISA window
  WITH location := 1,0,619,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Molding defect on inner liner"
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. joint OF corrective action
  2. cluster OF corrective action
  3. scatter OF corrective action
! DEMON GROUP:  joint OF corrective action
DEMON conclusion 1
IF joint OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  cluster OF corrective action
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DEMON conclusion 2
IF cluster OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  scatter OF corrective action
DEMON conclusion 3
IF scatter OF corrective action
THEN text OF result := conclusions and advice[ 3]
! RULE GROUP:  joint OF corrective action
 RULE 01 joint
IF joint OF locate
THEN joint OF corrective action
ELSE NOT joint OF corrective action
! RULE GROUP:  cluster OF corrective action
RULE 02 cluster
IF NOT joint OF locate
AND cluster OF dispersion
THEN cluster OF corrective action
ELSE NOT cluster OF corrective action
! RULE GROUP:  scatter OF corrective action
RULE 03 scatter
IF NOT joint OF locate
AND NOT cluster OF dispersion
THEN scatter OF corrective action
ELSE NOT scatter OF corrective action
END

12. ปญหาแมพิมพเหลื่อมที่บริเวณหนายางและไหลยาง (Mold offset in summit zone)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
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    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH con SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH ecc SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH parttwo SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lartwo SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hartwo SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprttwo SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hprttwo SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH segjntin SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lartpin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
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    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hartpin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprttpin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hprttpin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH larbotin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH harbotin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprtbotin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hprtbotin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH segjnttwin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH halftop SIMPLE
    DEFAULT TRUE
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    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lartptwin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hartptwin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprttptwin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hprttptwin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH halfbottom SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH larbottwin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH harbottwin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprtbottwin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hprtbottwin SIMPLE
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    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS dispersion
  WITH artopbot SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := artopbot OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH arsummit SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := arsummit OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH artopin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
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        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := artopin OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH arbotin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := arbotin OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH prtbotin SIMPLE
    DEFAULT TRUE
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH halftop SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 8]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 5]
        true label OF answer box := true labels[ 9]
        false label OF answer box := false labels[ 9]
        attachment OF answer box := halftop OF dispersion
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      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH artoptwin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := artoptwin OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH halfbottom SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 8]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 5]
        true label OF answer box := true labels[ 9]
        false label OF answer box := false labels[ 9]
        attachment OF answer box := halfbottom OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH arbottwin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
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        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := arbottwin OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS eccentric
  WITH con SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 5]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 4]
        true label OF answer box := true labels[ 5]
        false label OF answer box := false labels[ 5]
        attachment OF answer box := con OF eccentric
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS junction
  WITH topbot SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 1]
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := topbot OF junction
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
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  WITH segindiv SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 1]
        true label OF answer box := true labels[ 7]
        false label OF answer box := false labels[ 7]
        attachment OF answer box := segindiv OF junction
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH segtwin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 1]
        true label OF answer box := true labels[ 7]
        false label OF answer box := false labels[ 7]
        attachment OF answer box := segtwin OF junction
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS mold type
  WITH twopart SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
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        attachment OF answer box := twopart OF mold type
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS plate step
  WITH lartwo SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 4]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := lartwo OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprttwo SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 4]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := lprttwo OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lartopin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
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        text OF test description := instruction prompts[ 9]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := lartopin OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprttopin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 9]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := lprttopin OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH larbotin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 9]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := larbotin OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
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  WITH lprtbotin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 9]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := lprtbotin OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lartoptwin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 9]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := lartoptwin OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprttoptwin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 9]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
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        attachment OF answer box := lprttoptwin OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH larbottwin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 9]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := larbottwin OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lprtbottwin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 9]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 3]
        true label OF answer box := true labels[ 4]
        false label OF answer box := false labels[ 4]
        attachment OF answer box := lprtbottwin OF plate step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS press type
  WITH individual SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
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        text OF test description := instruction prompts[ 6]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 6]
        false label OF answer box := false labels[ 6]
        attachment OF answer box := individual OF press type
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS side
  WITH topindiv SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 7]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 8]
        false label OF answer box := false labels[ 8]
        attachment OF answer box := topindiv OF side
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH toptwin SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 7]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 8]
        false label OF answer box := false labels[ 8]
        attachment OF answer box := toptwin OF side
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
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ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 9,12,636,55
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 26,311,517,366
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
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  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
 INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 33,364,294,437
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
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  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 303,355,476,441
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,310,478,343
 INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Which type of mold?"
  WITH instruction prompts [2 ] := "Which junction does the offset occur?"
  WITH instruction prompts [3 ] := "Is the offset around or part of the tyre?"
  WITH instruction prompts [4 ] := "Is the summit part lower or higher than the sidewall plate?"
  WITH instruction prompts [5 ] := "Is the mold concentric?"
  WITH instruction prompts [6 ] := "Which type of press?"
  WITH instruction prompts [7 ] := "Which side of the mold? Top half or bottom half? "
  WITH instruction prompts [8 ] := "Does the offset occur half of the mold?"
  WITH instruction prompts [9 ] := "Is the segment lower or higher than the sidewall plate?"
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00033.bmp"
  WITH charact pictures [2 ] := "L5G00034.bmp"
  WITH charact pictures [3 ] := "L5G00035.bmp"
  WITH charact pictures [4 ] := "L5G00036.bmp"
  WITH charact pictures [5 ] := "L5G00037.bmp"
  WITH conclusions and advice [1 ] := "Cause; Wrong mold diameter
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Action;
Curing: - Recheck the diameter of the mold again. (may need to claim the supplier)"
  WITH conclusions and advice [2 ] := "Cause; Eccentric mold
Action;
Curing:  - Try to reduce the press load until flashing between top and bottom mold occurs.
             - Remove the top mold and check the mounting holes.
             - Verify the locking bolts.
             - Check the concentricity of the  top platen of the press."
  WITH conclusions and advice [3 ] := "Cause; Mold damage at the top diameter
Action;
Curing: - Remove the mold to repair.
Cause; Press load is too high
Action;
Curing: - Try to reduce the press load until flashing between top and bottom mold occurs."
  WITH conclusions and advice [4 ] := "Cause; Incorrect thickness of summit part / sidewall plate
Action;
Curing: - Check the thickness of all summit parts and sidewall plate precisely before sending back to
supplier for correction.
Cause;  Lost of  thickness at the edges of summit parts after mold cleaning
Action;
Curing: - Change all summit parts that have the step at the edge. "
  WITH conclusions and advice [5 ] := "Cause; Incorrect thickness of summit part / sidewall plate
Action;
Curing: - Check the thickness of all summit parts and sidewall plate precisely before sending back to
supplier for correction."
  WITH conclusions and advice [6 ] := "Cause; Damaged summit part
Action;
Curing: - Remove the summit part to repair.
Cause; Rust / flash at the interface
Action;
Curing: - Clean the interface between summit part and sidewall plate."
  WITH conclusions and advice [7 ] := "Cause; Damaged sidewall plate
Action;
Curing: - Remove the sidewall plate to repair."
  WITH conclusions and advice [8 ] := "Cause; Wrong segment diameter
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Action;
Curing: - Recheck the diameter of every segment that the step occurs.
Cause; Bent segment
Action;
Curing: - Remove the segment to repair.
Cause; Incorrect segment height
Action;
Curing: - Change the segment.
Cause; Damaged segment
Action;
Curing: - Remove the segment to repair.
Cause; Damaged sidewall plate
Action;
Curing: - Remove the sidewall plate to repair."
  WITH conclusions and advice [9 ] := "Cause; Press load is too low
Action;
Curing: - Try to increase the press load until the step at the segment /sidewall plate junction
disappears.
Cause; Incorrect thickness of segment / sidewall plate
Action;
Curing: - Check the thickness of the segment and sidewall plate precisely before sending back to
supplier for correction."
  WITH conclusions and advice [10 ] := "Cause; Pressure of top cylinder is not enough
Action;
Curing:  - Adjust the regulator to get the correct pressure.
              - Repair the leak in the top cylinder system.
              - Check the safety valve.
Cause; Center-mechanism works incorrectly
Action;
Curing: - Check the operation of center- mechanism if it works correctly during mold closure."
  WITH conclusions and advice [11 ] := "Cause; Damaged segment
Action;
Curing: - Remove the segment to repair. "
  WITH conclusions and advice [12 ] := "Cause; Damaged sidewall plate
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Action;
Curing: - Remove the sidewall plate to repair."
  WITH conclusions and advice [13 ] := "Cause; Press load is too high
Action;
Curing: - Try to reduce the press load until flashing between top / bottom mold occurs."
  WITH conclusions and advice [14 ] := "Cause; Press load is too low
Action;
Curing: - Try to increase the press load until the step at the segment /sidewall plate junction
disappears."
  WITH conclusions and advice [15 ] := "Cause; Damaged segment
Action;
Curing: - Remove the segment to repair."
  WITH conclusions and advice [16 ] := "Cause; Damaged sidewall plate
Action;
Curing: - Remove the sidewall plate to repair."
  WITH conclusions and advice [17 ] := "Cause; Bent segment
Action;
Curing: - Remove the segment to repair.
Cause; Wrong segment diameter
Action;
Curing: - Recheck the diameter of every segment that the step occurs.
Cause; Incorrect segment height
Action;
Curing: - Change the segment.
Cause; Damaged segment
Action;
Curing: - Remove the segment to repair.
Cause; Damaged sidewall plate
Action;
Curing: - Remove the sidewall plate to repair.
Cause; Damage on sliding system of segment
Action;
Curing: - Repair the sliding system."
  WITH conclusions and advice [18 ] := "Cause; Press loads of the two cavities are not set
symmetrically
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Action;
Curing: - Adjust the press load until both sides are symmetric."
  WITH conclusions and advice [19 ] := "Cause; Press load is too low
Action;
Curing: - Try to increase the press load until the step at the segment /sidewall plate junction
disappears.
Cause; Insufficient shim (always see flashing between segments)
Action;
Curing: - Recalculate the thickness of the shim and put at the proper thickness."
  WITH conclusions and advice [20 ] := "Cause; Press load is too high
Action;
Curing: - Try to reduce the press load until flashing between top / bottom mold occurs.
Cause; Over shim
Action;
Curing: - Recalculate the thickness of the shim and put at the proper thickness."
  WITH conclusions and advice [21 ] := "Cause; Damaged segment
Action;
Curing: - Remove the segment to repair.
Cause; Top platen of the press is not in parallel
Action;
Curing: - Recut the top platen to make it has a good parallelism."
  WITH conclusions and advice [22 ] := "Cause; Damaged sidewall plate
Action;
Curing: - Remove the sidewall plate to repair.
Cause; Top platen of the press is not in parallel
Action;
Curing: - Recut the top platen to make it has a good parallelism. "
  WITH conclusions and advice [23 ] := "Cause; Press loads of the two cavities are not set
symmetrically
Action;
Curing: - Adjust the press load until both sides are symmetric."
  WITH conclusions and advice [24 ] := "Cause; Press load is too high
Action;
Curing: - Try to reduce the press load until flashing  between top / bottom mold occurs.
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Cause; Over shim
Action;
Curing: - Recalculate the thickness of the shim and put at the proper thickness."
  WITH conclusions and advice [25 ] := "Cause; Press load is too low
Action;
Curing: - Try to increase the press load until the step at the segment /sidewall plate junction
disappears.
Cause; Insufficient shim (always see flashing between segments)
Action;
Curing: - Recalculate the thickness of the shim and put at the proper thickness."
  WITH conclusions and advice [26 ] := "Cause; Damaged segment
Action;
Curing: - Remove the segment to repair."
  WITH conclusions and advice [27 ] := "Cause; Damaged sidewall plate
Action;
Curing: - Remove the sidewall plate to repair."
  WITH true labels [1 ] := "Full circle(2 parts)"
  WITH true labels [2 ] := "Top/bottom"
  WITH true labels [3 ] := "Around"
  WITH true labels [4 ] := "Lower"
  WITH true labels [5 ] := "Yes"
  WITH true labels [6 ] := "Individual"
  WITH true labels [7 ] := "Segment joint"
  WITH true labels [8 ] := "Top"
  WITH true labels [9 ] := "Yes"
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "Segmented"
  WITH false labels [2 ] := "Summit part / SW plate"
  WITH false labels [3 ] := "Part"
  WITH false labels [4 ] := "Higher"
  WITH false labels [5 ] := "No"
  WITH false labels [6 ] := "Twin"
  WITH false labels [7 ] := "Segment / SW plate"



411

  WITH false labels [8 ] := "Bottom"
  WITH false labels [9 ] := "No"
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
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of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
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INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := FALSE
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  WITH frame := TRUE
  WITH picture := "L5G00038.bmp"
  WITH location := 64,75,324,282
INSTANCE sample ISA picturebox
  WITH clipped := FALSE
  WITH frame := TRUE
  WITH location := 345,80,580,280
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 369,451,466,479
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
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  WITH text := ""
  WITH location := 40,370,289,433
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 36,324,506,357
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 16
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for mold offset in summit zone"
  WITH location := 21,21,628,47
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
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  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 52,316,451,335
INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 310,360,470,435
INSTANCE main window ISA window
  WITH location := 1,0,695,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Mold offset in summit zone"
  WITH visible := TRUE
  WITH visible OK button := FALSE
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AGENDA
  1. con OF corrective action
  2. ecc OF corrective action
  3. parttwo OF corrective action
  4. lartwo OF corrective action
  5. hartwo OF corrective action
  6. lprttwo OF corrective action
  7. hprttwo OF corrective action
  8. segjntin OF corrective action
  9. lartpin OF corrective action
  10. hartpin OF corrective action
  11. lprttpin OF corrective action
  12. hprttpin OF corrective action
  13. larbotin OF corrective action
  14. harbotin OF corrective action
  15. lprtbotin OF corrective action
  16. hprtbotin OF corrective action
  17. segjnttwin OF corrective action
  18. halftop OF corrective action
  19. lartptwin OF corrective action
  20. hartptwin OF corrective action
  21. lprttptwin OF corrective action
  22. hprttptwin OF corrective action
  23. halfbottom OF corrective action
  24. larbottwin OF corrective action
  25. harbottwin OF corrective action
  26. lprtbottwin OF corrective action
  27. hprtbottwin OF corrective action
! DEMON GROUP:  con OF corrective action
DEMON conclusion 1
IF con OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  ecc OF corrective action
DEMON conclusion 2
IF ecc OF corrective action
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THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  parttwo OF corrective action
DEMON conclusion 3
IF parttwo OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  lartwo OF corrective action
DEMON conclusion 4
IF lartwo OF corrective action
THEN text OF result := conclusions and advice[ 4]
! DEMON GROUP:  hartwo OF corrective action
DEMON conclusion 5
IF hartwo OF corrective action
THEN text OF result := conclusions and advice[ 5]
! DEMON GROUP:  lprttwo OF corrective action
DEMON conclusion 6
IF lprttwo OF corrective action
THEN text OF result := conclusions and advice[ 6]
! DEMON GROUP:  hprttwo OF corrective action
DEMON conclusion 7
IF hprttwo OF corrective action
THEN text OF result := conclusions and advice[ 7]
! DEMON GROUP:  segjntin OF corrective action
DEMON conclusion 8
IF segjntin OF corrective action
THEN text OF result := conclusions and advice[ 8]
! DEMON GROUP:  lartpin OF corrective action
DEMON conclusion 9
IF lartpin OF corrective action
THEN text OF result := conclusions and advice[ 9]
! DEMON GROUP:  hartpin OF corrective action
DEMON conclusion 10
IF hartpin OF corrective action
THEN text OF result := conclusions and advice[ 10]
! DEMON GROUP:  lprttpin OF corrective action
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DEMON conclusion 11
IF lprttpin OF corrective action
THEN text OF result := conclusions and advice[ 11]
! DEMON GROUP:  hprttpin OF corrective action
DEMON conclusion 12
IF hprttpin OF corrective action
THEN text OF result := conclusions and advice[ 12]
! DEMON GROUP:  larbotin OF corrective action
DEMON conclusion 13
IF larbotin OF corrective action
THEN text OF result := conclusions and advice[ 13]
! DEMON GROUP:  harbotin OF corrective action
DEMON conclusion 14
IF harbotin OF corrective action
THEN text OF result := conclusions and advice[ 14]
! DEMON GROUP:  lprtbotin OF corrective action
DEMON conclusion 15
IF lprtbotin OF corrective action
THEN text OF result := conclusions and advice[ 15]
! DEMON GROUP:  hprtbotin OF corrective action
DEMON conclusion 16
IF hprtbotin OF corrective action
THEN text OF result := conclusions and advice[ 16]
! DEMON GROUP:  segjnttwin OF corrective action
DEMON conclusion 17
IF segjnttwin OF corrective action
THEN text OF result := conclusions and advice[ 17]
! DEMON GROUP:  halftop OF corrective action
DEMON conclusion 18
IF halftop OF corrective action
THEN text OF result := conclusions and advice[ 18]
! DEMON GROUP:  lartptwin OF corrective action
DEMON conclusion 19
IF lartptwin OF corrective action
THEN text OF result := conclusions and advice[ 19]
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! DEMON GROUP:  hartptwin OF corrective action
DEMON conclusion 20
IF hartptwin OF corrective action
THEN text OF result := conclusions and advice[ 20]
! DEMON GROUP:  lprttptwin OF corrective action
DEMON conclusion 21
IF lprttptwin OF corrective action
THEN text OF result := conclusions and advice[ 21]
! DEMON GROUP:  hprttptwin OF corrective action
DEMON conclusion 22
IF hprttptwin OF corrective action
THEN text OF result := conclusions and advice[ 22]
! DEMON GROUP:  halfbottom OF corrective action
DEMON conclusion 23
IF halfbottom OF corrective action
THEN text OF result := conclusions and advice[ 23]
! DEMON GROUP:  larbottwin OF corrective action
DEMON conclusion 24
IF larbottwin OF corrective action
THEN text OF result := conclusions and advice[ 24]
! DEMON GROUP:  harbottwin OF corrective action
DEMON conclusion 25
IF harbottwin OF corrective action
THEN text OF result := conclusions and advice[ 25]
! DEMON GROUP:  lprtbottwin OF corrective action
DEMON conclusion 26
IF lprtbottwin OF corrective action
THEN text OF result := conclusions and advice[ 26]
! DEMON GROUP:  hprtbottwin OF corrective action
DEMON conclusion 27
IF hprtbottwin OF corrective action
THEN text OF result := conclusions and advice[ 27]
! RULE GROUP:  con OF corrective action
RULE 01 con
IF twopart OF mold type
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AND topbot OF junction
AND artopbot OF dispersion
AND con OF eccentric
THEN con OF corrective action
ELSE NOT con OF corrective action
! RULE GROUP:  ecc OF corrective action
RULE 02 ecc
IF twopart OF mold type
AND topbot OF junction
AND artopbot OF dispersion
AND NOT con OF eccentric
THEN ecc OF corrective action
ELSE NOT ecc OF corrective action
! RULE GROUP:  parttwo OF corrective action
RULE 03 parttwo
IF twopart OF mold type
AND topbot OF junction
AND NOT artopbot OF dispersion
THEN parttwo OF corrective action
ELSE NOT parttwo OF corrective action
! RULE GROUP:  lartwo OF corrective action
RULE 04 lartwo
IF twopart OF mold type
AND NOT topbot OF junction
AND arsummit OF dispersion
AND lartwo OF plate step
THEN lartwo OF corrective action
ELSE NOT lartwo OF corrective action
! RULE GROUP:  hartwo OF corrective action
RULE 05 hartwo
IF twopart OF mold type
AND NOT topbot OF junction
AND arsummit OF dispersion
AND NOT lartwo OF plate step
THEN hartwo OF corrective action
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ELSE NOT hartwo OF corrective action
! RULE GROUP:  lprttwo OF corrective action
RULE 06 lprttwo
IF twopart OF mold type
AND NOT topbot OF junction
AND NOT arsummit OF dispersion
AND lprttwo OF plate step
THEN lprttwo OF corrective action
ELSE NOT lprttwo OF corrective action
! RULE GROUP:  hprttwo OF corrective action
RULE 07 hprttwo
IF twopart OF mold type
AND NOT topbot OF junction
AND NOT arsummit OF dispersion
AND NOT lprttwo OF plate step
THEN hprttwo OF corrective action
ELSE NOT hprttwo OF corrective action
! RULE GROUP:  segjntin OF corrective action
RULE 08 segjntin
IF NOT twopart OF mold type
AND individual OF press type
AND segindiv OF junction
THEN segjntin OF corrective action
ELSE NOT segjntin OF corrective action
! RULE GROUP:  lartpin OF corrective action
RULE 09 lartpin
IF NOT twopart OF mold type
AND individual OF press type
AND NOT segindiv OF junction
AND topindiv OF side
AND artopin OF dispersion
AND lartopin OF plate step
THEN lartpin OF corrective action
ELSE NOT lartpin OF corrective action
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! RULE GROUP:  hartpin OF corrective action
RULE 10 hartpin
IF NOT twopart OF mold type
AND individual OF press type
AND NOT segindiv OF junction
AND topindiv OF side
AND artopin OF dispersion
AND NOT lartopin OF plate step
THEN hartpin OF corrective action
ELSE NOT hartpin OF corrective action
! RULE GROUP:  lprttpin OF corrective action
RULE 11lprttpin
IF NOT twopart OF mold type
AND individual OF press type
AND NOT segindiv OF junction
AND topindiv OF side
AND NOT artopin OF dispersion
AND lprttopin OF plate step
THEN lprttpin OF corrective action
ELSE NOT lprttpin OF corrective action
! RULE GROUP:  hprttpin OF corrective action
RULE 12 hprttpin
IF NOT twopart OF mold type
AND individual OF press type
AND NOT segindiv OF junction
AND topindiv OF side
AND NOT artopin OF dispersion
AND NOT lprttopin OF plate step
THEN hprttpin OF corrective action
ELSE NOT hprttpin OF corrective action
! RULE GROUP:  larbotin OF corrective action
RULE 13 larbotin
IF NOT twopart OF mold type
AND individual OF press type
AND NOT segindiv OF junction
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AND NOT topindiv OF side
AND arbotin OF dispersion
AND larbotin OF plate step
THEN larbotin OF corrective action
ELSE NOT larbotin OF corrective action
! RULE GROUP:  harbotin OF corrective action
RULE 14 harbotin
IF NOT twopart OF mold type
AND individual OF press type
AND NOT segindiv OF junction
AND NOT topindiv OF side
AND arbotin OF dispersion
AND NOT larbotin OF plate step
THEN harbotin OF corrective action
ELSE NOT harbotin OF corrective action
! RULE GROUP:  lprtbotin OF corrective action
RULE 15 lprtbotin
IF NOT twopart OF mold type
AND individual OF press type
AND NOT segindiv OF junction
AND NOT topindiv OF side
AND NOT arbotin OF dispersion
AND lprtbotin OF plate step
THEN lprtbotin OF corrective action
ELSE NOT lprtbotin OF corrective action
! RULE GROUP:  hprtbotin OF corrective action
RULE 16 hprtbotin
IF NOT twopart OF mold type
AND individual OF press type
AND NOT segindiv OF junction
AND NOT topindiv OF side
AND NOT arbotin OF dispersion
AND NOT lprtbotin OF plate step
THEN hprtbotin OF corrective action
ELSE NOT hprtbotin OF corrective action
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! RULE GROUP:  segjnttwin OF corrective action
RULE 17 segjnttwin
IF NOT twopart OF mold type
AND NOT individual OF press type
AND segtwin OF junction
THEN segjnttwin OF corrective action
ELSE NOT segjnttwin OF corrective action
! RULE GROUP:  halftop OF corrective action
RULE 18 halftop
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND toptwin OF side
AND halftop OF dispersion
THEN halftop OF corrective action
ELSE NOT halftop OF corrective action
! RULE GROUP:  lartptwin OF corrective action
RULE 19 lartptwin
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND toptwin OF side
AND artoptwin OF dispersion
AND lartoptwin OF plate step
THEN lartptwin OF corrective action
ELSE NOT lartptwin OF corrective action
! RULE GROUP:  hartptwin OF corrective action
RULE 20 hartptwin
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND toptwin OF side
AND artoptwin OF dispersion
AND NOT lartoptwin OF plate step
THEN hartptwin OF corrective action
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ELSE NOT hartptwin OF corrective action
! RULE GROUP:  lprttptwin OF corrective action
RULE 21 lprttptwin
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND toptwin OF side
AND NOT halftop OF dispersion
AND NOT artoptwin OF dispersion
AND lprttoptwin OF plate step
THEN lprttptwin OF corrective action
ELSE NOT lprttptwin OF corrective action
! RULE GROUP:  hprttptwin OF corrective action
RULE 22 hprttptwin
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND toptwin OF side
AND NOT halftop OF dispersion
AND NOT artoptwin OF dispersion
AND NOT lprttoptwin OF plate step
THEN hprttptwin OF corrective action
ELSE NOT hprttptwin OF corrective action
! RULE GROUP:  halfbottom OF corrective action
RULE 23 halfbottom
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND NOT toptwin OF side
AND halftop OF dispersion
THEN halfbottom OF corrective action
ELSE NOT halfbottom OF corrective action
! RULE GROUP:  larbottwin OF corrective action
RULE 24 larbottwin
IF NOT twopart OF mold type
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AND NOT individual OF press type
AND NOT segtwin OF junction
AND NOT toptwin OF side
AND arbottwin OF dispersion
AND larbottwin OF plate step
THEN larbottwin OF corrective action
ELSE NOT larbottwin OF corrective action
! RULE GROUP:  harbottwin OF corrective action
RULE 25 harbottwin
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND NOT toptwin OF side
AND arbottwin OF dispersion
AND NOT larbottwin OF plate step
THEN harbottwin OF corrective action
ELSE NOT harbottwin OF corrective action
! RULE GROUP:  lprtbottwin OF corrective action
RULE 26 lprtbottwin
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND NOT toptwin OF side
AND NOT arbottwin OF dispersion
AND lprtbottwin OF plate step
THEN lprtbottwin OF corrective action
ELSE NOT lprtbottwin OF corrective action
! RULE GROUP:  hprtbottwin OF corrective action
RULE 27 hprtbottwin
IF NOT twopart OF mold type
AND NOT individual OF press type
AND NOT segtwin OF junction
AND NOT toptwin OF side
AND NOT arbottwin OF dispersion
AND NOT lprtbottwin OF plate step
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THEN hprtbottwin OF corrective action
ELSE NOT hprtbottwin OF corrective action
END

13. ปญหาแมพิมพเหลื่อมที่บริเวณขอบลวด (Mold offset in bead zone)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS bead step
  WITH botaround SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := botaround OF bead step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH botpart SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := botpart OF bead step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH toparound SIMPLE
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    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := toparound OF bead step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH toppart SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        location OF sample := SETRECT( 345, 80, 580, 280)
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := toppart OF bead step
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
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    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH ltparound SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH htparound SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lbtaround SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hbtaround SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH ltppart SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH htppart SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH lbtpart SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH hbtpart SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS dispersion
  WITH around SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        picture OF sample := charact pictures[ 1]
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        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := around OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS side
  WITH toparound SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := toparound OF side
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH toppart SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        location OF sample := SETRECT( 700, 90, 1000, 300)
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := toppart OF side
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
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ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 9,12,615,55
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 26,311,517,366
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
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  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,364,313,432
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
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  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 330,354,463,438
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,310,478,343
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Is the offset around the tyre or just a part of the tyre?"
  WITH instruction prompts [2 ] := "In which side? Top half or Bottom half of the mold?"
  WITH instruction prompts [3 ] := "Sidewall plate lower or higher than bead ring? (Remember that it
will be opposite when look at the tyre)  "
  WITH instruction prompts [4 ] := "What is the pattern?"
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00039.bmp"
  WITH charact pictures [2 ] := "L5G00040.bmp"
  WITH conclusions and advice [1 ] := "Cause; Top bead ring is too thick
Action;
Curing: - Change to the good top bead ring; repair top bead ring that has been removed.
Cause; Diameter of top bead ring is too big
Action;
Curing: - Change to the good  top bead ring; repair top bead ring that has been removed.
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Cause; Rust/flash at the interface
Action;
Curing: - Clean the interface between sidewall plate and bead ring.
Cause; Incorrect angle at  the junction
Action;
Curing: - Check the angle of the top bead ring (also the sidewall plate) precisely before sending
back to supplier for correction."
  WITH conclusions and advice [2 ] := "Cause; Top bead ring is too thin
Action;
Curing: - Change to the good top bead ring; repair top bead ring that has been removed.
Cause; Diameter of top bead ring is too small
Action;
Curing: - Change to the good top bead ring; repair top bead ring that has been removed."
  WITH conclusions and advice [3 ] := "Cause; Bottom bead ring is too thick
Action;
Curing: - Change to the good bottom bead ring; repair bottom bead ring that has been removed.
Cause; Diameter of bottom bead ring is too big
Action;
Curing: - Change to the good bottom bead ring; repair bottom bead ring that has been removed.
Cause; Incorrect angle at  the junction
Action;
Curing: - Check the angle of the bottom bead ring (also the sidewall plate) precisely before sending
back to supplier for correction."
  WITH conclusions and advice [4 ] := "Cause; Bottom bead ring is too thin
Action;
Curing: - Change to the good bottom bead ring; repair bottom bead ring that has been removed.
Cause; Diameter of bottom bead ring is too small
Action;
Curing: - Change to the good bottom bead ring; repair bottom bead ring that has been removed."
  WITH conclusions and advice [5 ] := "Cause; Top bead ring was not fixed tight enough
Action;
Curing: - Re-assembly the top bead ring; verify that it is fixed tightly to the mold.
Cause; Poor angle of the slope of top bead ring
Action;
Curing: - Change to the good top bead ring; repair top bead ring that has been removed.
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Cause; Rust/flash at the interface
Action;
Curing: - Clean the interface between sidewall plate and bead ring."
  WITH conclusions and advice [6 ] := "Cause; Damaged top bead ring at the interface
Action;
Curing: - Change to the good top bead ring; repair top bead ring that has been removed.
Cause; Damaged sidewall plate at  interface area
Action;
Curing: - Remove the sidewall plate to repair."
  WITH conclusions and advice [7 ] := "Cause; Poor angle of the slope of bottom bead ring
Action;
Curing: - Change to the good bottom bead ring; repair bottom bead ring that has been removed.
Cause; Center shaft is bent
Action;
Curing: - Change the center shaft of the press."
  WITH conclusions and advice [8 ] := "Cause; Damaged bottom bead ring at the interface
Action;
Curing: - Change to the good bottom bead ring; repair bottom bead ring that has been removed.
Cause; Damaged sidewall plate at  interface area
Action;
Curing: - Remove the sidewall plate to repair."
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Around"
  WITH true labels [2 ] := "Top"
  WITH true labels [3 ] := "Lower"
  WITH true labels [4 ] := "Random"
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
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  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "Part"
  WITH false labels [2 ] := "Bottom"
  WITH false labels [3 ] := "Higher"
  WITH false labels [4 ] := "Equal"
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
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  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
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  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
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  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := FALSE
  WITH frame := TRUE
  WITH picture := "L5G00041.bmp"
  WITH location := 34,66,313,287
INSTANCE sample ISA picturebox
  WITH clipped := FALSE
  WITH frame := TRUE
  WITH location := 345,80,580,280
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 369,451,466,479
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
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  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 49,371,304,424
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 36,324,506,357
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INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 16
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for mold offset in bead zone"
  WITH location := 25,21,600,49
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 52,316,451,335
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INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 340,360,456,433
INSTANCE main window ISA window
  WITH location := 1,0,695,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Mold offset in bead zone "
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. ltparound OF corrective action
  2. htparound OF corrective action
  3. lbtaround OF corrective action
  4. hbtaround OF corrective action
  5. ltppart OF corrective action
  6. htppart OF corrective action
  7. lbtpart OF corrective action
  8. hbtpart OF corrective action
! DEMON GROUP:  ltparound OF corrective action
DEMON conclusion 1
IF ltparound OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  htparound OF corrective action
DEMON conclusion 2
IF htparound OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  lbtaround OF corrective action
DEMON conclusion 3
IF lbtaround OF corrective action
THEN text OF result := conclusions and advice[ 3]
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! DEMON GROUP:  hbtaround OF corrective action
DEMON conclusion 4
IF hbtaround OF corrective action
THEN text OF result := conclusions and advice[ 4]
! DEMON GROUP:  ltppart OF corrective action
DEMON conclusion 5
IF ltppart OF corrective action
THEN text OF result := conclusions and advice[ 5]
! DEMON GROUP:  htppart OF corrective action
DEMON conclusion 6
IF htppart OF corrective action
THEN text OF result := conclusions and advice[ 6]
! DEMON GROUP:  lbtpart OF corrective action
DEMON conclusion 7
IF lbtpart OF corrective action
THEN text OF result := conclusions and advice[ 7]
! DEMON GROUP:  hbtpart OF corrective action
DEMON conclusion 8
IF hbtpart OF corrective action
THEN text OF result := conclusions and advice[ 8]
! RULE GROUP:  ltparound OF corrective action
RULE 01 ltparound
IF around OF dispersion
AND toparound OF side
AND toparound OF bead step
THEN ltparound OF corrective action
ELSE NOT ltparound OF corrective action
! RULE GROUP:  htparound OF corrective action
RULE 02 htparound
IF around OF dispersion
AND toparound OF side
AND NOT toparound OF bead step
THEN htparound OF corrective action
ELSE NOT htparound OF corrective action
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! RULE GROUP:  lbtaround OF corrective action
RULE 03 lbtaround
IF around OF dispersion
AND NOT toparound OF side
AND botaround OF bead step
THEN lbtaround OF corrective action
ELSE NOT lbtaround OF corrective action
! RULE GROUP:  hbtaround OF corrective action
RULE 04 hbtaround
IF around OF dispersion
AND NOT toparound OF side
AND NOT botaround OF bead step
THEN hbtaround OF corrective action
ELSE NOT hbtaround OF corrective action
! RULE GROUP:  ltppart OF corrective action
RULE 05 ltppart
IF NOT around OF dispersion
AND toppart OF side
AND toppart OF bead step
THEN ltppart OF corrective action
ELSE NOT ltppart OF corrective action
! RULE GROUP:  htppart OF corrective action
RULE 06 htppart
IF NOT around OF dispersion
AND toppart OF side
AND NOT toppart OF bead step
THEN htppart OF corrective action
ELSE NOT htppart OF corrective action
! RULE GROUP:  lbtpart OF corrective action
RULE 07 lbtpart
IF NOT around OF dispersion
AND NOT toppart OF side
AND botpart OF bead step
THEN lbtpart OF corrective action
ELSE NOT lbtpart OF corrective action
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! RULE GROUP:  hbtpart OF corrective action
RULE 08 hbtpart
IF NOT around OF dispersion
AND NOT toppart OF side
AND NOT botpart OF bead step
THEN hbtpart OF corrective action
ELSE NOT hbtpart OF corrective action
END

14. ปญหาเสนใยแยกตัวและเสนใยนูนในยางผาใบเฉียง (Spread cord  and cord show in
bias tyre)

$VERSION35
$LOCATIONS ARE PIXELS
CLASS arrangement
  WITH spread SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 1]
        picture OF sample := charact pictures[ 1]
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := spread OF arrangement
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
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    out
    INIT in
  WITH border width NUMERIC
    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH cluster spread SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH scatter spread SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH cluster shadow SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH scatter shadow SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS dispersion
  WITH clutspread SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := clutspread OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH clutshadow SIMPLE
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    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        picture OF sample := charact pictures[ 2]
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := clutshadow OF dispersion
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 9,12,566,73
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INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 26,311,517,366
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 28,56,580,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
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  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,364,313,432
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 330,354,463,438
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,310,478,343
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Spread cord or Cord shadow? Identify the problem clearly. "
  WITH instruction prompts [2 ] := "How is the pattern of dispersion around the tyre? "
  WITH instruction prompts [3 ] := "How is the pattern of dispersion around the tyre?"
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
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  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH charact pictures [1 ] := "L5G00042.bmp"
  WITH charact pictures [2 ] := "L5G00043.bmp"
  WITH conclusions and advice [1 ] := "Cause; Greasy band ply dope
Action;
Dope:   - Check and clean the spray nozzle; change if necessary.
            -  Check the properties of the solution.
            -  Adjust the position of the spray nozzles to make them spray thoroughly.
Cause; Bladder leak
Action;
Curing:   - Establish a schedule for bladder change with respect to the statistic  distribution of
bladder life.
               - Check the aspect of the bladder before and after  assembly.
               - Reconsider the size of the bladder; is it suitable? (compare with the tyre)
Cause; Cord pairing
Action;
FC:   - Adjust the bow bars to get the good cord spacing at the fabric edges.
        - Inspect and remove part of the fabric that has cord pairing.
Cause; High bias angle
Action;
Ply cutter (Bias): - Train operator to set the cutting angle correctly.
                            - Lock the cutting unit at the proper position following set up card.
                            - Reconsider the value of the angle for the compensation of laying  tension at Band
Building.
Band:  - Train operator to lay ply with the loop behind.
            - Correct the drum diameter.
Cause; Poor carcass repair
Action;
Band / TBB: - Train operator to repair the carcass with good tools and proper method."
  WITH conclusions and advice [2 ] := "Cause; Air trapped between bladder and tyre
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Action;
Curing:  - Train operator to warm up bladder sufficiently following the specification.
             - Increase the shaping pressure. (with respect to the maximum specification)
             - Add more vents on bead ring.
             - Drill vents on bead ring.
             - Check the loading operation of the tyre.
Cause; Soft skim compound
Action;
FC:   - Check the Mooney viscosity of the skim compound.
        - Check the usage of processing returns.
Cause; Air bubbles inside ply (Bias)
Action;
FC:    - Increase the squeeze pressure.
         - Perform an adhesion and dip pick up test. (contact supplier)"
  WITH conclusions and advice [3 ] := "Cause; Variation of tension among cords
Action;
FC: - Reject the fabric lot and claim the supplier.
Cause; Lack of dope
Action;
Dope:    - Check and clean the spray nozzle; change if necessary.
             - Check the properties of the solution.
             - Adjust the position of the spray nozzles to make them spray thoroughly.
Cause; Poor carcass repair
Action;
Band / TBB: - Train operator to repair the carcass with good tools and proper method."
  WITH conclusions and advice [4 ] := "Cause; Thickness of bottom insert is too thin
Action;
GC: - Correct the thickness of bottom ply insert.
Cause; Soft bottom insert compound
Action;
GC:  - Check the Mooney viscosity of the compound.
        - Check the usage of processing returns.
Cause; Soft skim compound
Action;
FC:   - Check the Mooney viscosity of the skim compound.
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        - Check the usage of processing returns.
Cause; High tension in cord
Action;
Bead(Bias): - Correct the drum diameter.
Band :  - Train operator to lay ply with the loop behind.
            - Correct the drum diameter.
TBB : - Reconsider the drum width; if it can be increased.
Cause; Bladder is too small
Action;
Curing: - Reconsider the size of the bladder; try a slightly larger."
  WITH conclusions and advice [5 ] := ""
  WITH conclusions and advice [6 ] := ""
  WITH conclusions and advice [7 ] := ""
  WITH conclusions and advice [8 ] := ""
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Spread cord"
  WITH true labels [2 ] := "Cluster"
  WITH true labels [3 ] := "Cluster"
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "Cord shadow"
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  WITH false labels [2 ] := "Scatter"
  WITH false labels [3 ] := "Scatter"
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"



455

  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := sample
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button



456

  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
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  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := TRUE
  WITH frame := TRUE
  WITH picture := "L5G00044.bmp"
  WITH location := 31,86,314,298
INSTANCE sample ISA picturebox
  WITH clipped := FALSE
  WITH frame := TRUE
  WITH location := 345,101,574,281
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 369,451,466,479
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
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  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE,\
 strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 49,371,304,424
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE,\
 strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,59,575,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 36,324,506,357
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
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  WITH font size := 12
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for spread cord and cord shadow problem in bias
tyre"
  WITH location := 15,19,559,67
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 52,316,451,335
INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
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  WITH location := 340,360,456,433
INSTANCE main window ISA window
  WITH location := 1,0,609,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Spread cord and cord shadow in bias tyre."
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. cluster spread OF corrective action
  2. scatter spread OF corrective action
  3. cluster shadow OF corrective action
  4. scatter shadow OF corrective action
! DEMON GROUP:  cluster spread OF corrective action
DEMON conclusion 1
IF cluster spread OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  scatter spread OF corrective action
DEMON conclusion 2
IF scatter spread OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  cluster shadow OF corrective action
DEMON conclusion 3
IF cluster shadow OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  scatter shadow OF corrective action
DEMON conclusion 4
IF scatter shadow OF corrective action
THEN text OF result := conclusions and advice[ 4]
! RULE GROUP:  cluster spread OF corrective action
RULE 01 cluster spread
IF spread OF arrangement
AND clutspread OF dispersion
THEN cluster spread OF corrective action
ELSE NOT cluster spread OF corrective action
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! RULE GROUP:  scatter spread OF corrective action
RULE 02 scatter spread
IF spread OF arrangement
AND NOT clutspread OF dispersion
THEN scatter spread OF corrective action
ELSE NOT scatter spread OF corrective action
! RULE GROUP:  cluster shadow OF corrective action
RULE 03 cluster shadow
IF NOT spread OF arrangement
AND clutshadow OF dispersion
THEN cluster shadow OF corrective action
ELSE NOT cluster shadow OF corrective action
! RULE GROUP:  scatter shadow OF corrective action
RULE 04 scatter shadow
IF NOT spread OF arrangement
AND NOT clutshadow OF dispersion
THEN scatter shadow OF corrective action
ELSE NOT scatter shadow OF corrective action
END

15. ปญหาเสนใยแยกตัวในยางเรเดียล (Spread cord in radial tyre)
$VERSION35
$LOCATIONS ARE PIXELS
CLASS border INHERITS add on, display item
  WITH style COMPOUND
    picture frame,
    edit control,
    group,
    shadow
    INIT picture frame
  WITH perspective COMPOUND
    in,
    out
    INIT in
  WITH border width NUMERIC
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    INIT 1
  WITH background color COLOR
    INIT 192,192,192
  WITH fill color COLOR
    INIT 192,192,192
  WITH highlight color COLOR
    INIT 255,255,255
  WITH shadow color COLOR
    INIT 128,128,128
CLASS corrective action
  WITH prepjnt SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH tpbdjnt SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH othbdjnt SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
  WITH other SIMPLE
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS jointmaker
  WITH prep SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 2]
        true label OF answer box := true labels[ 2]
        false label OF answer box := false labels[ 2]
        attachment OF answer box := prep OF jointmaker
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS ply joint
  WITH Yes SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
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        text OF test description := instruction prompts[ 1]
        true label OF answer box := true labels[ 1]
        false label OF answer box := false labels[ 1]
        attachment OF answer box := Yes OF ply joint
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
CLASS zone
  WITH turnup SIMPLE
    DEFAULT TRUE
    WHEN NEEDED
      BEGIN
        text OF test description := instruction prompts[ 3]
        true label OF answer box := true labels[ 3]
        false label OF answer box := false labels[ 3]
        attachment OF answer box := turnup OF zone
      END
    QUERY FROM test display
    SEARCH ORDER CONTEXT WHEN NEEDED RULES QUERY DEFAULT
ATTRIBUTE instruction prompts STRING
  ARRAY SIZE 20
ATTRIBUTE charact pictures PICTURE
  ARRAY SIZE 20
ATTRIBUTE conclusions and advice STRING
  ARRAY SIZE 40
ATTRIBUTE true labels STRING
  ARRAY SIZE 40
ATTRIBUTE false labels STRING
  ARRAY SIZE 40
ATTRIBUTE run button SIMPLE
  WHEN CHANGED
    BEGIN
      continue display OF main window := TRUE
    END
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INSTANCE border 1 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 10,12,612,62
INSTANCE border 2 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 0,255,255
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 26,311,517,366
INSTANCE border 4 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 146,4,439,43
INSTANCE border 5 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
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  WITH location := 28,56,589,445
INSTANCE border 6 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 92,12,507,56
INSTANCE border 8 ISA border
  WITH style IS group
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 32,364,313,432
INSTANCE border 9 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
  WITH shadow color := 128,128,128
  WITH location := 330,354,463,438
INSTANCE border 11 ISA border
  WITH style IS picture frame
  WITH perspective IS in
  WITH border width := 1
  WITH background color := 192,192,192
  WITH fill color := 192,192,192
  WITH highlight color := 255,255,255
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  WITH shadow color := 128,128,128
  WITH location := 32,310,478,343
INSTANCE the domain ISA domain
  WITH instruction prompts [1 ] := "Is the spread cord at the ply joint ?"
  WITH instruction prompts [2 ] := "Which process makes the joint?"
  WITH instruction prompts [3 ] := "Is the spread cord at ply turn up?"
  WITH instruction prompts [4 ] := ""
  WITH instruction prompts [5 ] := ""
  WITH instruction prompts [6 ] := ""
  WITH instruction prompts [7 ] := ""
  WITH instruction prompts [8 ] := ""
  WITH instruction prompts [9 ] := ""
  WITH instruction prompts [11 ] := ""
  WITH instruction prompts [12 ] := ""
  WITH instruction prompts [20 ] := ""
  WITH conclusions and advice [1 ] := "Cause; Poor trimming
Action;
Ply cutter (Radial): - Train operator to trim at the uniform speed and in the straight path and in the
straight path.
                               - Respect the First-In-First-Out concept and aging of the Master roll.
                               - Sharpen the knife frequently.
                               - Check the heating capacity of the hot box.
Cause; Excessive thickness of skim rubber at the edge
Action;
Ply cutter (Radial): - Reject the ply and claim the supplier.
                               - Sharpen the knife frequently.
                               - Check the heating capacity of the hot box.
                               - See Poor trimming. ***
Cause; Poor tack of ply (radial) at the edge
Action;
Ply cutter (Radial) : - Respect the First-In-First-Out concept  and aging of the Master roll.
1st TBR :   - Respect the First-In-First-Out concept and aging of the ply.
Cause; Poor splicing
Action;
Ply cutter (Radial): - Train operator to inspect and trim the ply edge correctly.
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                               - Train operator to move the splicing tool at the uniform speed and in the straight
path.
                               - Respect the First-In-First-Out concept and aging of the Master roll.
                               - Adjust the splicing tool; Establish a routine check.
                               - Adjust the splicing guide to get a good parallelism; Establish a routine check.
Cause; High tension during wind up
Action;
Ply cutter (Radial) : - Adjust the speed of wind up; make sure that there is no jerk.
Cause; Incorrect trajectory of hot knife
Action;
Ply cutter (Radial) : - Train operator to cut at the uniform speed and in the straight path.
                                - Sharpen the knife frequently.
                                - Check the heating capacity of the hot box.
Cause;  Insufficient bonding of skimmed compound and cord
Action
Ply cutter(Radial) : - Inspect the Master roll; claim the supplier."
  WITH conclusions and advice [2 ] := "Cause; Inappropriate gap of splicing clamp
Action;
1st TBR : - Adjust the splicing clamp; establish the routine check.
Cause; Poor splicing
Action;
Ply cutter: - Train operator to inspect and trim the ply edge correctly.
(Radial)     - Train operator to move the splicing tool at the uniform speed and in the straight path.
                 - Respect the First-In-First-Out concept and aging of the Master roll.
                  - Adjust the splicing tool; Establish a routine check.
                  - Adjust the splicing guide to get a good  parallelism; establish a routine check."
  WITH conclusions and advice [3 ] := "Cause; Poor splicing
Action;
Ply cutter: - Train operator to inspect and trim the ply edge correctly.
(Radial)     - Train operator to move the splicing tool at the uniform speed and in the straight path.
                  - Respect the First-In-First-Out concept and aging of the Master roll.
                  - Adjust the splicing tool; Establish a routine check.
                  - Adjust the splicing guide to get a good parallelism;establish a routine check.
Cause; Incorrect trajectory of hot knife
Action;
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Ply cutter : - Train operator to cut at the uniform speed and in the straight path.
(Radial)      - Sharpen the knife frequently.
                   - Check the heating capacity of the hot box.
Cause; Poor tack of ply (radial) at the edge
Action;
Ply cutter (Radial) : - Respect the First-In-First-Out concept  and aging of the Master roll.
1st TBR :   - Respect the First-In-First-Out concept and aging of the ply.
Cause; Incorrect point of cut after ply roll-down
Action;
1st TBR: - Train operator to respect the work instruction of ply roll-down."
  WITH conclusions and advice [4 ] := "Cause; Missing cord
Action;
Ply cutter (Radial) : - Inspect the Master roll; claim the supplier.
Cause; Drum diameter is too big
Action;
2nd TBR : - Correct drum diameter.
Cause; Building bladder leak
Action;
2nd TBR : - Change the building bladder.
Cause; Insufficient bonding of ply and product under ply
Action;
1st TBR : - Refresh the product under ply sufficiently. (not too less, not  too much)"
  WITH conclusions and advice [5 ] := ""
  WITH conclusions and advice [6 ] := ""
  WITH conclusions and advice [7 ] := ""
  WITH conclusions and advice [8 ] := ""
  WITH conclusions and advice [9 ] := ""
  WITH conclusions and advice [10 ] := ""
  WITH conclusions and advice [11 ] := ""
  WITH conclusions and advice [14 ] := ""
  WITH conclusions and advice [15 ] := ""
  WITH conclusions and advice [16 ] := ""
  WITH conclusions and advice [21 ] := ""
  WITH conclusions and advice [22 ] := ""
  WITH true labels [1 ] := "Yes"
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  WITH true labels [2 ] := "Preparation"
  WITH true labels [3 ] := "Yes"
  WITH true labels [4 ] := ""
  WITH true labels [5 ] := ""
  WITH true labels [6 ] := ""
  WITH true labels [7 ] := ""
  WITH true labels [8 ] := ""
  WITH true labels [9 ] := ""
  WITH true labels [10 ] := ""
  WITH true labels [11 ] := ""
  WITH true labels [17 ] := ""
  WITH false labels [1 ] := "No"
  WITH false labels [2 ] := "Building"
  WITH false labels [3 ] := "No"
  WITH false labels [4 ] := ""
  WITH false labels [5 ] := ""
  WITH false labels [6 ] := ""
  WITH false labels [7 ] := "D"
  WITH false labels [8 ] := ""
  WITH false labels [9 ] := ""
  WITH false labels [10 ] := ""
  WITH false labels [11 ] := ""
  WITH false labels [17 ] := ""
  WITH false labels [18 ] := ""
  WITH false labels [19 ] := ""
  WITH false labels [20 ] := ""
  WITH false labels [21 ] := ""
INSTANCE the application ISA application
  WITH unknowns fail := TRUE
  WITH threshold := 50
  WITH title display := starting display
  WITH conclusion display := ending display
  WITH ignore breakpoints := FALSE
  WITH reasoning on := FALSE
  WITH numeric precision := 8
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  WITH simple query text := "Is it true that:
  *
is
  *"
  WITH numeric query text := "What is(are):
  *
of
  *"
  WITH string query text := "What is(are):
  *
of
  *"
  WITH time query text := "What is(are):
  *
of
  *"
  WITH interval query text := "What is(are):
  *
of
  *"
  WITH compound query text := "What is(are):
  *
of
  *"
  WITH multicompound query text := "What is(are):
  *
of
  *"
  WITH demon strategy IS fire all
INSTANCE test display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 8
  WITH items [2 ] := UNDETERMINED
  WITH items [3 ] := border 9
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  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := border 6
  WITH items [6 ] := pb over all schematic
  WITH items [7 ] := test description
  WITH items [8 ] := answer box
  WITH items [9 ] := UNDETERMINED
  WITH items [10 ] := test number
  WITH items [11 ] := UNDETERMINED
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH items [14 ] := restart button
  WITH items [15 ] := exit button
  WITH items [16 ] := pushbutton 7
  WITH items [17 ] := border 11
  WITH items [18 ] := textbox 9
  WITH items [19 ] := UNDETERMINED
  WITH items [20 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE ending display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := border 5
  WITH items [2 ] := border 4
  WITH items [3 ] := UNDETERMINED
  WITH items [4 ] := result
  WITH items [5 ] := UNDETERMINED
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := restart button
  WITH items [8 ] := exit button
  WITH items [9 ] := textbox 11
  WITH items [10 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
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INSTANCE starting display ISA display
  WITH wait := TRUE
  WITH delay changes := TRUE
  WITH items [1 ] := UNDETERMINED
  WITH items [2 ] := border 2
  WITH items [3 ] := border 1
  WITH items [4 ] := UNDETERMINED
  WITH items [5 ] := pb over all schematic
  WITH items [6 ] := UNDETERMINED
  WITH items [7 ] := legend listing
  WITH items [8 ] := startup source
  WITH items [9 ] := restart button
  WITH items [10 ] := exit button
  WITH items [11 ] := pushbutton 5
  WITH items [12 ] := UNDETERMINED
  WITH items [13 ] := UNDETERMINED
  WITH fill color := 192,192,192
  WITH menus [1 ] := UNDETERMINED
INSTANCE pb over all schematic ISA picturebox
  WITH clipped := TRUE
  WITH picture := "L5G00045.bmp"
  WITH location := 138,74,447,289
INSTANCE restart button ISA pushbutton
  WITH label := "Restart"
  WITH attribute attachment := restart OF the application
  WITH location := 369,451,466,479
INSTANCE exit button ISA pushbutton
  WITH label := "Exit"
  WITH attribute attachment := exit OF the application
  WITH location := 481,451,574,479
INSTANCE pushbutton 5 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "Start"
  WITH attribute attachment := run button
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  WITH location := 482,388,570,422
INSTANCE pushbutton 7 ISA pushbutton
  WITH pen color := 0,0,128
  WITH fill color := 0,255,0
  WITH label := "OK"
  WITH attribute attachment := continue display OF window
  WITH location := 487,376,560,413
INSTANCE test description ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH text := ""
  WITH location := 39,371,307,426
INSTANCE result ISA textbox
  WITH pen color := 128,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 10
  WITH frame := FALSE
  WITH scroll := TRUE
  WITH text := ""
  WITH location := 35,61,582,439
INSTANCE legend listing ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 0,255,255
  WITH justify IS left
  WITH font := "Cordia New"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
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  WITH text := " Answer  a series of questions then get the conclusions and advice."
  WITH location := 36,324,506,357
INSTANCE startup source ISA textbox
  WITH pen color := 0,0,255
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 16
  WITH frame := FALSE
  WITH text := "Welcome to the trouble shooting for spread cord in radial tyre"
  WITH location := 15,21,604,55
INSTANCE test number ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 18
  WITH text := "Consultation screen"
  WITH location := 116,19,470,53
INSTANCE textbox 11 ISA textbox
  WITH pen color := 0,0,128
  WITH fill color := 192,192,192
  WITH justify IS center
  WITH font := "MS Sans Serif"
  WITH font style IS bold CF FALSE, italic CF FALSE, underline CF FALSE, strikeout CF FALSE
  WITH font size := 14
  WITH text := "Conclusions and advice"
  WITH location := 166,11,405,36
INSTANCE textbox 9 ISA textbox
  WITH pen color := 0,0,0
  WITH fill color := 192,192,192
  WITH justify IS left
  WITH font := "System"
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  WITH text := "Select the highlighted box below, then click on the OK button."
  WITH location := 52,316,451,335
INSTANCE answer box ISA true false box
  WITH true label := ""
  WITH false label := ""
  WITH show default := TRUE
  WITH show current := TRUE
  WITH location := 340,360,456,433
INSTANCE main window ISA window
  WITH location := 1,0,637,549
  WITH menus [1 ] := UNDETERMINED
  WITH style IS moveable, sizeable, closeable
  WITH title := "Spread cord in radial tyre"
  WITH visible := TRUE
  WITH visible OK button := FALSE
AGENDA
  1. prepjnt OF corrective action
  2. tpbdjnt OF corrective action
  3. othbdjnt OF corrective action
  4. other OF corrective action
! DEMON GROUP:  prepjnt OF corrective action
DEMON conclusion 1
IF prepjnt OF corrective action
THEN text OF result := conclusions and advice[ 1]
! DEMON GROUP:  tpbdjnt OF corrective action
DEMON conclusion 2
IF tpbdjnt OF corrective action
THEN text OF result := conclusions and advice[ 2]
! DEMON GROUP:  othbdjnt OF corrective action
DEMON conclusion 3
IF othbdjnt OF corrective action
THEN text OF result := conclusions and advice[ 3]
! DEMON GROUP:  other OF corrective action
DEMON conclusion 4
IF other OF corrective action
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THEN text OF result := conclusions and advice[ 4]
! RULE GROUP:  prepjnt OF corrective action
RULE 01 prepjnt
IF Yes OF ply joint
AND prep OF jointmaker
THEN prepjnt OF corrective action
ELSE NOT prepjnt OF corrective action
! RULE GROUP:  tpbdjnt OF corrective action
RULE 02 tpbdjnt
IF Yes OF ply joint
AND NOT prep OF jointmaker
AND turnup OF zone
THEN tpbdjnt OF corrective action
ELSE NOT tpbdjnt OF corrective action
! RULE GROUP:  othbdjnt OF corrective action
RULE 03 othbdjnt
IF Yes OF ply joint
AND NOT prep OF jointmaker
AND NOT turnup OF zone
THEN othbdjnt OF corrective action
ELSE NOT othbdjnt OF corrective action
! RULE GROUP:  other OF corrective action
RULE 04 other
IF NOT Yes OF ply joint
THEN other OF corrective action
ELSE NOT other OF corrective action
END
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ภาคผนวก ฉ

การปรับปรุงระบบผูเช่ียวชาญจากขอจํากัดในมุมมองของผูใช

ในบทที่  5  หัวขอ  5.2 การทดลองใชโปรแกรมระบบผูเชี่ยวชาญไดกลาวถึงขอจํากัดบาง
ประการของโปรแกรมในมุมมองของผูใชไว 4 ขอ   โดยขอจํากัดขอแรกไดกําหนดไวอยางชัดเจนใน
ขอบเขตของงานวิจัยแลว    สวนขอจํากัดจอที่ 4 นั้นหากมีการยอนกลับไปแสดงหนาจอกอนหนาก็
เทากับมีการยอนกระบวนการวินิจฉัย ผูวิจัยจึงแนะนําใหผูใชพิจารณาคําถามใหรอบคอบกอนตอบ
คําถาม        อยางไรก็ตามการพิจารณาปรับปรุงในสวนภาพประกอบก็เปนแนวทางหนึ่งที่ชวยเพิ่ม
ความชัดเจนใหคําถาม แมวาผูใชจะมีความเห็นวาภาพประกอบมีความเหมาะสมแลวก็ตาม

สวนขอจํากัดขอที่ 2 และ 3     ผูวิจัยไดกําหนดเปนเปาหมายในการปรับปรุงระบบผูเชี่ยว
ชาญ   โดยมีขั้นตอนดังนี้

1. ใหผูเชี่ยวชาญชวยเพิ่มเติมเนื้อหาของคําบรรยายในบางแนวทางซึ่งยังไมชัดเจนใหมี
ความชัดเจนมากขึ้น แตยังเนนที่การเลือกใชคําที่กระชับและมีความหมายเปนที่รูกัน
ทั่วไปในโรงงานตัวอยาง

2. ใหผูเชี่ยวชาญชวยเรียงลําดับ (Prioritize)  แนวทางการแกปญหาเฉพาะหนาที่แสดง
ในหนาจอสรุปผล (Conclusion screen) ตามลําดับความสําคัญกอนหลัง  กลาวคือ
แนวทางใดที่อยูลําดับตนๆจะเปนแนวทางที่ควรปฏิบัติกอน

3. รวบรวมขอมูลของปญหาทางคุณภาพในยางหลังอบพรอมทั้งขอมูลของคุณลักษณะ
ของปญหา (Problem characteristic) จากฐานขอมูลของโรงงานตัวอยาง  1   เดือน
ยอนหลัง    เลือกเฉพาะปญหาที่อยูในขอบเขตของงานวิจัยมาพิจารณาคุณลักษณะ
ของปญหาวาอยูในขอบเขตของฐานความรูของระบบผูเชี่ยวชาญหรือไม

โดยในขอที่ 1 และ 2 นั้นผูวิจัยเพียงแตทําการแกไขความรูในสวนที่เปนแนวทางการแก
ปญหาเฉพาะหนา (Corrective action) ซึ่งเปนขอความ (Text) ที่จะแสดงผลลัพธในหนาจอสรุป
ผล (Conclusion screen) เทานั้น  สวนโครงสรางของโปรแกรมระบบผูเชี่ยวชาญสวนอื่นยังคงเดิม

สวนการปรับปรุงในสวนของขอที่ 3 จากการสืบคนในฐานขอมูลของโรงงานตัวอยางยอน
หลังไป 1 เดือนคือในเดือนธันวาคม  2544 เพื่อแยกเอาปญหาทางคุณภาพรวมทั้งคุณลักษณะของ
ปญหาที่อยูในขอบเขตของระบบผูเชี่ยวชาญออกมาพบวามี 5 ปญหาที่อยูในขอบเขตของงานวิจัย
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พรอมกันนี้ผูวิจัยไดทําการรันผลการวินิจฉัยของระบบผูเชี่ยวชาญเพื่อเปรียบเทียบกับวิธีการแก
ปญหาที่ไดปฏิบัติจริงโดยโรงงานตัวอยางดวย   

ขอความของผลการรันสวนที่เปนตัวเอนหนาจะแสดงถึงแนวทางการแกปญหาสวนที่ตรง
กับวิธีแกปญหาที่ไดปฏิบัติจริงๆ

ปญหาทั้ง 5 ปญหาไดแก

1. Problem: Blister under tread

Problem characteristic:
Zone = Under groove
Side  = T/B

Expert system diagnosis
Cause; Asymmetric profile
Action;
Ext: - Lock the die tightly to the frame.
       - Check the die;is it made symmetrically?or any damage area?

Cause; Thickness at tread groove is too thin
Action;
Ext:  - Adjust the conveyor speed until get the good profile.
        - Reconsider the design of tread profile.
        - Correct the die; is it the well-made die? is the die made too thin?

Cause; Low stitching pressure at one side
Action;
TBB / 2nd TBR:  - Install the pressure gauges before each stitcher (left&right) to

check the pressure individually.
                         - In case of blocked pipe, change the pipe.
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Cause; Not enough stitching surface at one side
Action;
TBB: - Adjust the position&angle of the stitcher to get the sufficient stitching

surface.
2nd TBR: - Adjust the position of the stitcher to get the sufficient stitching

surface.
              - Rearrange the profile pressing disks.

2. Problem: Blister under tread

Problem characteristic:
Zone = Shoulder

Expert system diagnosis
Cause; Not enough stitching surface
Action;
TBB:  - Adjust the position&angle of the stitcher to get the sufficient stitching

surface.
2nd TBR: - Adjust the position of the stitcher to get the sufficient stitching

surface.
                - Rearrange the profile pressing disks with respect to the tread profile.

Cause; Tread stitching pressure is too low
Action;
TBB / 2nd TBR: - Increase the pressure.

Cause; Tread stitching speed is too high
Action;
TBB: - Reduce the stitching speed.
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Cause; Thickness at shoulder is too thin
Action;
Ext:  - Adjust the conveyor speed until get the good profile.
        - Reconsider the design of tread profile.
        - Correct the die; is it the well-made die? is the die made too thin?

Cause; Poor tack of tread
Action;
Ext: - Check the extrusion temperature; try to reduce if it is too high; e.g.reduce

the screw speed.
       - Clean the tray; make sure that there are no foreign matters.
TBB / 2ndTBR : - Respect the First-In-First-Out concept and aging of the tread.
                          - Train the operator to refresh sufficiently.(not too less,not too

much)
                          - Take care of the cleanliness of the tread; make sure that there

are no foreign  matters.

3. Problem: Molding defect on Inner liner

Problem characteristic:
Location    =    Other
Dispersion =    Cluster

Expert system diagnosis
Cause; Greasy band ply dope
Action;
Dope: - Check and clean the spray nozzle; change if necessary.
          - Check the properties of the solution.
          - Adjust the position of the spray nozzles to make them spray thoroughly.

Cause; Defect on bladder surface
Action;
Curing: - Change the bladder.
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Cause; Defective compound of inner liner
Action;
GC: - Check the Mooney viscosity of the inner liner compound.

Cause; Distorted tyre
Action;
Curing: - Store greentyre in good condition to prevent distorted tyre.

4. Problem: Blister under inner liner

Problem characteristic:
Pattern  =  Random
Layer    =  Interface

Expert system diagnosis
Cause; Poor tack of non-inner liner
Action;
GC : - Correct the running condition; try to optimize the speed (reduce)
        - Clean liner frequently.
1st TBR : - Respect the First-In-First-Out concept and aging of the non- inner

liner.
               - Train operator to refresh sufficiently. (not too less, not too much)

Cause; Poor flatness of drum
Action;
1st TBR : - Change the belts to the good ones in term of wide and thickness in

order to get the good flatness.
                - Check if the ring is the correct one; if it is (compare with the spec.)

the new ring should be defined to get the good  thickness.

Cause; High compression under bead
Action;
1st TBR : - Check the profile of the ring if it is correct (compare with the spec.)

the new ring should be defined to get the appropriate profile.
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Cause; Too much difference of laying tensions between inner liner & non-inner
liner

Action;
1st TBR : - Adjust the laying tensions between inner liner & non-inner liner post

to reduce the difference.

Cause; Poor sponge roll
Action;
1st TBR : - Change to the new good sponge roll.

5. Problem: Blister inside bead in bias tyre

Problem characteristic:
Junction = Wrapping ply/filler
Location = Filler joint

Expert system diagnosis
Cause; Difference of filler widths between head and tail
Action;
Ext : - Adjust the wind up post to be free for rotating.
Bead (Bias) : -  Train operator not to put too much tension when making a joint.
                      -  Confirm the handling method and tooling that there is no risk of

damaging the profile of the filler.

เมื่อพิจารณาปญหาทั้ง 5 ขอที่แสดงขางตนพบวา ทุกๆปญหาสามารถระบุคุณลักษณะ
ของปญหา (Problem characteristic) ไดโดยคุณลักษณะของปญหานั้นมีอยูในฐานความรูของ
ระบบผูเชี่ยวชาญ จึงสรุปไดวาคุณลักษณะของปญหาที่มีในฐานความรูของระบบผูเชี่ยวชาญนั้น
ครอบคลุมขอบเขตที่เพียงพอสําหรับการใชโปรแกรมผูเชี่ยวชาญชวยในการวินิจฉัยปญหาทางคุณ
ภาพในยางหลังอบของโรงงานตัวอยางได
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ประวัติผูเขียนวิทยานิพนธ

นายจุติเทพ  วงศสวัสด์ิ  เกิดเมื่อวันที่  22  กรกฎาคม  พ.ศ. 2516  ที่อําเภอเมือง
จังหวัดอุบลราชธานี สําเร็จการศึกษาปริญญาตรีวิศวกรรมศาสตรบัณฑิต สาขาวิศวกรรมเครื่องกล
จากมหาวิทยาลัยขอนแกน  ในปการศึกษา 2536  เขาศึกษาตอในหลักสูตรวิศวกรรมศาสตรมหา
บัณฑิต สาขาวิศวกรรมอุตสาหการ ที่จุฬาลงกรณมหาวิทยาลัย  เมื่อ พ.ศ. 2542
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