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## 5371442021 : MAJOR INDUSTRIAL ENGINEERING
KEYWORDS : TOILET / SHAININ SYSTEM / DEFECTIVE RATE

WARANYA TEERAWANICH : APPLICATION OF SHAININ SYSTEM IN
DEFECT REDUCTION OF PINHOLES, CRACKED SIDEs AND CRACKED
SUMPS IN TOILET MANUFACTURING . ADVISOR: ASST.PROF.NATCHA

THAWESAENGSKULTHALPh.D, 161 pp.

This research aims to demonstrate Shainin System to reduce defective rate of toilet
manufacturing in BW13 product model. Pareto analyses, shows that pinholes, cracked sides
and cracked sumps are major problems. Multi-Vari chart data analysis found that the defective
toilet occurred from variance within unit. Furthermore, a concentration chart was used to show
the frequency and the area that the defect of pinholes, cracked side and cracked sump
occurred. After that root causes, which were called the Red X. to the problem were identified
by the gap analysis which compare between BOB and WOW. The result concludes that Red X
of Pinholes is the size of casting pipe, Red X of Cracked side is the thickness at under the
wing of ware. and Red X of Cracked sump is the hardness of button. Next step is to confirm
the Red X found by B and C principle. The result shows that the process after improvement
(B) is better than current process (C) at 95% confident. After the improvement, the defective
rate of pinholes is decreased from 14.01% to 2.15%, cracked side is decreased from 8.51% to
0.23% and cracked sumps is decreased from 4.57% to 0.95%. In addition, base on company

production plan in year 2012, the improvement yield cost savings up to 7,209,360 baht in six

months.
Department : Industrial Engineering Student’s Signature
Field of Study : Industrial Engineering.__________ Advisor’s Signature ...
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Within Appraisers Assessment Agreement

Each Appraiser vs Standard Assessment Agreement

Assessment Disagreement

1 0 0.00 2 13.33 3 10.00
2 0 0.00 1 6.67 1 3.33
3 0 0.00 1 6.67 1 3.33

Between Appraisers Assessment Agreement
# Inspected # Matched Percent 95 % ClI
30 26 86.67 (69.28, 96.24)
All Appraisers vs Standard
Assessment Agreement
# Inspected # Matched Percent 95 % Cl

30 25 83.33 (65.28, 94.36)

Appraiser # Inspected # Matched Percent 95 % Cl

1 30 27 90.00 (73.47, 97.89)
2 30 29 96.67 (82.78, 99.92)
3 30 29 96.67 (82.78, 99.92)

Appraiser # Inspected # Matched Percent 95 % Cl

1 30 25 83.33 (65.28, 94.36)
2 30 28 93.33 (77.93, 99.18)
3 30 28 93.33 (77.93, 99.18)

Appraiser #NG/G Percent #G/NG Percent #Mixed Percent
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Within Appraisers Assessment Agreement

Appraiser # Inspected # Matched Percent 95 % ClI

1 30 30 100.00 (90.50, 100.00)
2 30 30 100.00 (90.50, 100.00)
3 30 30 100.00 (90.50, 100.00)

Each Appraiser vs Standard Assessment Agreement

. Appraiser # Inspected # Matched Percent 95 % Cl
1 30 30 100.00 (90.50, 100.00)
2 30 30 100.00 (90.50, 100.00)
3 30 30 100.00 (90.50, 100.00)

Assessment Disagreement

Appraiser #NG/G Percent #G/NG Percent # Mixed Percent

1 0 0.00 0 0.00 0 0.00
2 0 0.00 0 0.00 0 0.00
3 0 0.00 0 0.00 0 0.00

Between Appraisers Assessment Agreement
# Inspected # Matched Percent 95 % Cl
30 30 100.00 (90.50, 100.00)
All Appraisers vs Standard
Assessment Agreement
# Inspected # Matched Percent 95 % Cl

30 30 100.00 (90.50, 100.00)
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Within Appraisers Assessment Agreement

Each Appraiser vs Standard Assessment Agreement

Assessment Disagreement

Between Appraisers Assessment Agreement
# Inspected # Matched Percent 95 % Cl
30 30 100.00 (90.50, 100.00)
All Appraisers vs Standard
Assessment Agreement
# Inspected # Matched Percent 95 % Cl

30 30 100.00 (90.50, 100.00)

Appraiser # Inspected # Matched Percent 95 % ClI

1 30 30 100.00 (90.50, 100.00)
2 30 30 100.00 (90.50, 100.00)
3 30 30 100.00 (90.50, 100.00)

Appraiser # Inspected # Matched Percent 95 % Cl

1 30 30 100.00 (90.50, 100.00)
2 30 30 100.00 (90.50, 100.00)
3 30 30 100.00 (90.50, 100.00)

Appraiser #NG/G Percent #G/NG Percent # Mixed Percent

1 0 0.00 0 0.00 0 0.00
2 0 0.00 0 0.00 0 0.00
3 0 0.00 0 0.00 0 0.00
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Within Appraisers Assessment Agreement

Appraiser # Inspected # Matched
1 30 26
2 30 28
3 30 27

Each Appraiser vs Standard Assessment Agreement

Appraiser # Inspected # Matched
1 30 24
2 30 26
3 30 24

Assessment Disagreement

Appraiser #NG/G Percent #G/NG Percent

1 0 0.00 2 13.33
2 0 0.00 2 13.33
3 0 0.00 3 20.00

Between Appraisers Assessment Agreement
# Inspected # Matched Percent
30 25 83.33
All Appraisers vs Standard Assessment Agreement
# Inspected # Matched Percent

30 23 76.67

Percent 95 % Cl

86.67 (69.28, 96.24)
93.33 (77.93, 99.18)
90.00 (73.47, 97.89)
Percent 95 % Cl

80.00 (61.43, 92.29)
86.67 (69.28, 96.24)
80.00 (61.43,92.29)

# Mixed Percent

4 13.33

2 6.67

3 10.00
95 % Cl

(65.28, 94.36)

95 % Cl

(57.72, 90.07)
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Within Appraisers Assessment Agreement
Appraiser # Inspected # Matched Percent 95 % Cl
1 30 30 100.00 (90.50, 100.00)
2 30 30 100.00 (90.50, 100.00)
3 30 30 100.00 (90.50, 100.00)
Each Appraiser vs Standard Assessment Agreement

{ Appraiser # Inspected # Matched Percent 95 % Cl
1 30 30 100.00 (90.50, 100.00)
2 30 30 100.00 (90.50, 100.00)
3 30 30 100.00 (90.50, 100.00)
Assessment Disagreement
Appraiser #NG/G Percent #G/NG Percent #Mixed Percent
1 0 0.00 0 0.00 0 0.00
2 0 0.00 0 0.00 0 0.00
3 0 0.00 0 0.00 0 0.00
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Model

Defect Check Sheet For BW13

Defect number......... 26 Defect name.......Cracked Side....................
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Defect Check Sheet For BW13

Model......BW13....ee Defect number......... VLT Defect name......Cracked Sump......ccoerueees
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M519h A1 ena1sMIUH IR nszuumMsvas lngusmsiju BWI3

. Plant: 5
Standard Operation Procedure TR e
Division: Cast
Operation: Beam Casting BW13 Process: Casting
o Page 1 From 6 Documentno 5013 | "™ [ "Gl | “apove
Description

a . . o 2 = 3 [V
afunamsuavnmgamiuviinoulunszanunmaniuagu iqnﬁﬂaﬂﬂimﬂaﬁﬂuﬂﬂa?uuﬂﬂa

Procedure
. o o - - . o
Msusamadvsuniinuivieuluassuiumaatinoy avdausanadail

smehilaayn (Particulate Respirator) 1viiagia

. - . . &
wsvniaWiany Lildasie@aaanuan
ANLAY uazn Winald daviflunioingy
smAaueaa e warlammudiau

d@msasniissa (Safety Shoes) adneianu

Remark:
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M519 A1 ena1sMIUFuRau nszuumsvas lagususiju BW13 (s0)

Standard Operation Procedure

Operation: Beam Casting BW13

Plant: 5
Division: Cast

orocese: Castmg

. Process Eng Div.Head Plant Mgr.
Revision 0 Page 2 From 6 ~ Documentno 5013 | ", chock | Approve
Description
= T § .
aﬁu'lﬂ*i‘l"umaumiﬂaaﬁu\nu‘;u BW13

Procedure

2)

3.2

1. Circurate sh@ussuIauin Group
o v o o e .
Tank wialvihAuwnwiadwiuvia
. v o . o
Main aanTaalwidulutiiunui

2. Ganihdw head Tank
A . . ¥ o
wiarduuadldamihdn

wihvia Main wiaa

&
3. ﬂumaumsm%ﬂuuu;.l .
3.1 wwils( Talcum) viciaTugdwia
flasfiunisdauyy
Yo - s - A ar
3.2 vihdawdaanevia Tuawiailaenu
nsEUen

Remark:
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Standard Operation Procedure

Operation: Beam Casting BW13

Plant: 5
Division: Cast

orocose. Castmg

. Process Eng Div.Head Plant Magr.
Revision l} Page 3 Frommﬁm Document no 5013 lssue Check Approve
Description

= - 4 N
aﬁu'lﬂ'ffuaauﬂ'lwaaﬂua'm‘;ju BW13
4) Procedure
4.1 4. dsznuuuuszuu Beam Casting
4.1 naaindduau Beam ialw
Top core asisznudiu Bodylwaiin
4.2 3a Clamp susmiiwaziaalviiiiu
4 4.3 ldaandan Beam (Bolt lock Beam)
- &
a4 am
4.4 \flmauuaihans Cushion air wialwi
Topcpre sznunu Body Tvigiin
4.3
4.4

Remark:
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M519 A1 ena1sMIUFRau nszuIumsvas lagususiju BW13 (s0)

Plant:

Standard Operation Procedure L
Division:
Operation: Beam Casting BW13 Process:

S Process Eng Div.Head Plant Mgr.
Revision 8, rage & Rom | A Docamentio (I | Ees Check | Approve
Description

a N § N
afunadunaunvaatiuousu BW13
5) Procedure
5. fueaunisvaa
5.1 Bitflanamaaanndani 30
o o d = o v
audleenn Lifludraaving
5.2 dlavaaidudiaavina Lidenai
Suriueuasanenumsaniuinnan
waauwazivuanatiaa
5.3 weid Clayware $uii 2 wsauain
au
6. fuaaunisasy nasanlanan
WAAANEDINTG
6) 6.1 daValve asnasuuaziila Valve

wasuin@un

6.2 lﬁ?lﬂmruﬁ’(ﬂ'ﬁﬂ Valve Lgs'uv‘l”uﬁ
wiauauauwialv Clayware uioén
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M519 A1 ena1sMIUFRau nszuIumsvas lagususiju BW13 (s0)

Plant:
Standard Operation Procedure ML
Division:
Operation: Beam Casting BW13 Process:
Revision 0 Page 5 From 6 Documentno 5013 ["Cen™ [ Piieid | Famher
Description
aﬁmuﬂumaumwa‘aﬁuomiu BW13
7 Procedure
7.1 7. fueaunsiilauuy
7.1 Wiilaauasu
7.2 dlaanaanannana Cushion air
7.3 nanadndan Beam 1a 4 an
73 7.4 n@ Switch fladulyau Beam
andu
& a .
8) 8. TluraunsaaLeaY

8.1

8.2

8.1 lainszuanianzaaviny 1ue @
v v o o % v el
78 mm. uaqlyd dledadhuay e

8.2 1azsiia Seat Taalanszuanian:
20 @ 16  mm. uaz@auiansza
Taadianszauazdasinnuudien 50-52

of.

Remark:
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M519 A1 ena1sMIUFRau nszuIumsvas lagususiju BW13 (s0)

Standard Operation Procedure

Plant: 5

Division:

Operation: Beam Casting BW13 Process:

§im Process Eng Div.Head Plant Mgr.
Beulaon 2. Fage B Fomis . Rocimentho, BN | e check | Approve
Description

a R % .

afunadunaunmaatiuousu BWI13

9) Procedure
9..nanuuu}nulﬁsa Demould
Buannen 30- 1

10) 10. m‘*’sumguuws’auuaasauﬁ 2-3 (v
dfiideaniuaaumsiaunadi 1- 9)

11)
11. dausadiah Clayware Wanuaz
nduuuuanzsinaan Taaldnszuan
LAZAUA 62 mm. warsdauIgIuAag
sauvi 1 aalznszuanianzama 10
mm.

12) 12. te Clayware 5auvi 1 vivuusiu Dry

121 Setterun5a95U Clayware 52U 2
wazfiunnavihanuazatenui

Remark:
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M3199 9.1 918azBIAYINIIAAYAMANNGYTeHaINTUTIg

Naya sEwitemElTuilse ATEHZAIUAN HwmsHenTal

wiau/l #.A.-55 | nw-55 | #.A-55 | 1LEL-55 W.A.-55 i1.8.-55 f1.7.-55 d.A.-55 1.8.-55 #.7.-55 .8.-55 6.A.-55
PSS HARA ML ATHAR 6532 6799 6243 4312 8350 8012 8985 8812 7955 9500 9000 9000
Fnunaads 2146 2233 2051 1416 2743 2632 2952 2895 2613 3121 2957 2957
fiaun5l5uilss | dadwaaads 32.85 32.85 32.85 32.85 32.85 32.85 32.85 32.85 32.85 32.85 32.85 32.85
yadeuaands | 997,890 | 1,038,345 | 953,715 658,440 | 1,275,495 | 1,223,380 1,372,680 | 1,346,175 | 1,215,045 | 1,451,265 | 1,375,005 | 1,375,005
dnnuuands 1975 1523 1037 853 832 652 322 337 303 355 337 337
wasnsliuilss [dadrnuaads 30,24 22.40 16.61 19.78 9.96 8.14 3.58 3.82 3.81 3.74 3.74 3.74
YA NFaLE 918375 708195 482205 396645 386880 303180 149730 156705 140895 165075 156705 156705
dnnuuasdaianasle 171 710 1014 563 1911 1980 2630 2558 2310 2766 2620 2620
yadenuandaanasle 79,515 | 330,150 | 471,510 261,795 888,615 920,700 1,222,950 | 1,189,470 | 1,074,150 | 1,286,190 | 1,218,300 | 1,218,300

091
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