CHAPTER 5
RESEARCH ANALYSIS RESULT

After implementing during APR 98- SEP 98 in accordance with the proposed methods as

mentioned in chapter 4This chapter will evaluate the result of the proposed methods. This
evaluation will analyzeupon incoming qlgaht¥ control data and suppliers' supplied data

Relationship between suppliers and MOLEX Thailand Ltd., is very important for our business
Supplier Qualit?/ Management achievement needs strong support from the suppliers and
improvement will have to proceed together between suppliers and MOLEX Thailand LD,

5.] Incoming Quality Control Improvement

5.1 Incoming Quality Control Process

In practical, incoming quality control inspection method work  instruction was written
upon the method process as proposed in f1|gu_re_4.3 in chapter 4. 1QC inspectors have been trained
In accordance with this work instruction. Training method have been conducted in 2 steps

1 Introducing work instruction to 1QC inspectors , this step has been done privately
away from the shop floor in order to avoid noise from many machines in the shop floor and also,
discussion after training can be continued comfortably in the trammgr room. Main topics that were
concentrated are the method to use the sampling plan MIL STD 105E and the switching
switching rule reduced , normal and tightened level.

2. On thejob training at 1QC area, this is to perform IQC inspection in accordance with
stephl cIn order to test 1QC inspector whether they can understand the process of proposed 1QC
method.

Work instruction for incoming quality control process, have been used by 1QC inspectors.
In the fact that they will have to follow up this work instruction and record 1QC data correctly so
that engineer can use 1QC data effectively. Form of 1QC data record for 1QC inspectors have been
developed in order to collect the data by week and by month as shown in table 5.1,



Table 5.1 - Blank Form of 1QC Weekly Record for collecting IQC data.
Source: 1QC weekly record ofMOLEX Thailand LTD

It can be seen that 2 training step to introduce this work instruction and the method to
record 1QC data were understood properly although they have some questions when they do
inspection but the answers have been given sufficiently to them . And those IQC data as mention

in table 51 will be utilized in the section 54 IQC data utilization to evaluate supplier
performance. 1QC data will be verified upon 1QC data record.

.1.21QC Inspection Plan

1QC inspection plans are distributed to incoming quality control section. Informal meeting
is held to explain how supplier manufacturing flows are developed to be these 1QC inspection and
how they link to 1QC inspection check sheet for 1QC in5|oection method. The purpose of this
discussion is that IQC supervisor can understand correctly to these inspection plan and 1QC
inspection check sheet Whar related work instructions will 1QC inspectors have to use.

For example, in figure 4.5 (in chapter 4) 1QC inspection plan for Pan International Wire
& Cable products, the inspection plan have been identified that 1QC will have to inspect on many
criterion such as conductor surface check, thickness/concentricity and bond strength check in
accordance with related work instructions. Arid these inspection criterion will be in the IQC
inspection sheet as shown in figure 5.1 1QC inspection check sheet.

|t can be said the proposed method have been used effectively, users can understand that
what they have to do (mspectg),_ how do these inspection criteria come from? These inspection plan
will be updated upon the supplier manufacturing flow updated information.
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5.1.3 Ship ToStock Program (STS)

According to proposed Skip and Ship to Stock Program (Reduced Inspection And Dock
to Stock Program) as shown |nf ure 4.9 (chapter 4), it can be seen that onl sudpgher B meets
the requirement of LAR 98 % and production complalnt (line feed hac % over six
consecutive months as shown in graph 5.1-A,

From Graph 5.1-A, B,C: Individual Material Quality Monitoring Graph at IQC gate and
Froductlon line to suppher A C, D, E F Material qualltg problem has occurred either during
QC inspection or productlon This makes those supplier be not able to apply to ship to stock
program.

Score for STS program in accordance with proposed method in chapter 4.2.2.4 Ship to
stock program performance (10%) is shown in table 5.2 . This data was summarized from table
5.3(Products summary for Skip & Ship To Stock Program, supplier B).

Ship To Stock Program monitors individual products being supplied b){ gpller B. Al
products of supplier B are in PHASE 1 (skip 3 lots, inspect 1 lot) as shown in tab

Phase No. of part ~ Weight Score
100%Lot Inspection 0 of 107 10 0
Phase | 107 of 107 15 15
Phase II 0 of 107 20 0
Phase Il 0 of 107 25 0
STS 0 of 107 30 0
Total 107 100 15

Convert to Score 10 5

Table 5.2: Score calculation to supplier B” products (PHASE 1)
Source: Table 5.3 :Products summaryfor Slap & Ship To Stock Program, supplier B (Data
have been collectedfrom Monthly I1QC ship to stock program report)

From the table 5.2 total score is 15 % and then it is converted to score by multli)lylng 10
then divided by 30 [15 *(10/ 308 STS Score for supplier B is 5 marks. The other suppliers who
thelrproducts are msgected 100% (all products) at ISC STS score i
3.33 marks [1*( 10/30)]
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Lot Acceptance Rate Line Feed Back

Feb Mar Aopr Maes Jun_ Jul Au(b Sep ~ Oct | Nov | Dec
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Lot Acceptance Rate Line Feed Back
PJan_ Feb Mar Apr: May Juni Jul Aug Dec

% LAFB 66.67 83.30 100 00 10 00 100 ¥)*0 order 100 00100 00100p00|0 0rder85 71
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Graph . 1A: Individual Material guallty Monitoring Graph at IQC gate and production

line ( Supplier B an
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Supplier E

Lot Acceptance Rate Line Feed Back

Jan  Feb 1Mar 1Apr My Jun Jul Aug Sep O ov Dec
% LAF* 85.7 100.0 100.0 94.0fMoOrder 100.0 100.0 100.0

87.5
o%ie1 00 0 88 BBueme e B3 08 G0 988N3%r3e P
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Supplier F

Feb ' Mar 1 Apr:May Jun Jul AugiSep Oct Nov Dec

Jan
% LAF* 100.00100.0097.60100.06100.00100.00100.00100.0098.20 93.94 96.55
Goal - 99.60 99.6099.60 99.60 99.60 99.60 99.60 99 6099.60 99.60 99.60 99.60

%LFB1 208 000 244 000 7.14 189 000 000 175 3.00 6.90
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c%enxe .

Graph 5. 1B Individual Material Quality Monitoring Graph at IQC gate and production
line ( Supplier E and F)

88



Supplier A

Jan Feb Mar: Apr May Jun Jul Aug! Sep | Oct | Nov | Dec
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Lot Acceptance Rate Line Feed Back
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Graph 5.1 C: Individual Material Quality Monitoring Graph at 1QC gate and production
line ( Supplier A and D)
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Product ~ Total Total Total Inspec  Rej. Phase %  Phase Phase Sh|p

Part No. Incom Skip Inspec LAR % Q?y Qty P | ni
Lots  Lots Lot Stock

89880-0123 1 o 100% - .- o 093% - : :

89880-0124 1 1 o 100% 1 093%

89880-0125 1 o 100% 1 093%

89880-0126 1 1 o 100% 1 093%

89880-0127 1 o 1w0% - .- 1 093%

89880-0128 7 6 (dth) 100% 7800 o o 7 654%

89880-0129 5 I(dth) 100% 1800 o o 5 561%

89880-02718 1 1 o 100% 1200 0 0 1 093%

89880-0302 5 4 l(4th) 100% 5 461%

89880-0304 1 o 100% t 093%

89880-0305 1 1 o w0% - 1 093%

89880-0309 4 3 (M) 100% 1200 o o 4 3%

89880-0312 1 1 o 100% 1 093%

89880-0313 1 1 o 100% t 093%

89880-0314 . . ) 100% 1 093%

89880-0331 1 o 100% t 093%

898800370 1 o 100% - - 1 093%

8988003711 7 6 l(4th) 1% 4800 o o 7 654%

89880-0372 7 6 14th) 1% 600 o o 7 654%

89880-0389 1 o 100% - - 1 093%

89880-0399 5 4 l(4th) 10% 1200 o 0 5 461%

89680-0400 5 4 1(4th) 100% 12200 o o 5 467%

89880-0402 3 3 o 1w00% - - 3 280%

89880-0404 2 2 o 100% 2 18%

89880-0411 1 1 o 100% 1 093%

89880-0418 1 o 10% 1 093% - . .

89880-0424 4 3 14h) 100% - - -4 3% -

80880-0425 6 5 1#th) 100% 1200 o 0 6 56% - :

89880-0427 1 1 o 100% - - t 093%

80880-0434 6 5 M) 100% 1200 o 0o 6 561%

89880-0435 5 4 |(dth) 100% 600 o o 5 46/%

89880-0436 7 6 1(4th) 100% 1200 o o 7 654%

89880-0446 7 6 &) 100% 600 o o 7 654%

89880-0473 4 3 t{dth) 100% 7800 o o 4 374%

Totdl W07 @ B . S %
Table 5.3 : Products summaryfor Skip &Sh|p To Stock Program, Supplier B

Source :Monthly IQC ship to stock program report duringJul-Aug
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5.1.4 1QC data utilization to evaluate supplier performance

IQC data utilization covers three quality factors , lot acceptance rate, defect per million at
IQC inspection area and material quality problem from production line as shown in table 5.4. This
section will also eval ate score for supplier periodic evaluation (supplierperformance rating) that

will be concluded in the supplier periodic evaluation section .

CT'F« 9 | I -

i . vaf« I
. TR s ARETS 8|SJ511 U

A 0 100 246 440 0 0 0.79% 15+ 15 10

B 107 92 15 0 100 27,750 0 0 0 0.00% 15+15 15

c I - ! 0 100 37,480 0 0 0 0.00% 15+¢15 15

D 120 - 120 0 100 398,060 0 0 2 167% 15+15 5

E 19 - 19 1 9474 27,730 300 1081861 0 0.00% 7+ 13 15
1 1

o

- 44@ S 97.73 14 9906 pp 2.27% ﬁ\lil 10
o S I | N m

Tahle 5.4 - 1QC data record summaryfor supplier performance evaluation .
Source : 1QC monthly reportduring Jul-Sep ofMOLEX Thailand L TD.

-5.14.1 Lot Acceptance Rate & Defect Per Million

From table 5.4, it can be seen that no rejected lot was found the quality problem during
incoming quality control inspection (IQC) on the products that had been supplied by supplier A,
B, C and D. It can be said that incoming quality inspection section do not detect any material
quality problem. The score of LAR is 15 (100 % lot acceptance rate ) with DPM score 15 (no
rejected lot found) for these three supplier.

There is one rejected lot on the product that was supplied by supplier E. Wrong color of
tube product was found at IQC section. Supplier E had supplied the product 19 lots over 3
months. One rejected lot was rejected during 1QC inspection that total DPM is 300 (total rejected
parts) over 27,730 (total sample size )that equals 10,818 DPM.
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Total % LAR therefore is 94.74%. From table 5.5: Raw Material LAR and DPM Score
(Translation table), supplier E obtains score 7 (offull score 15) with DPM score 13 (offull score
15).

% LAR ( Full Score IS ) DPM ( Full Score 15%)

100-99.8 15% 0- 9,999 10%
99.70-99.6 14% 10,000-19,999 9%
99.50-99.4 13% 20,000-29,999 8%
99.30-99.2 12% 30,000-39,999 7%
99.10-99.0 11 % 40,000-59,999 6%
98.90-97.0 10% 60,000-69,999 5%
96.90-95.0 9% 70,000-79,999 3%
94.90-93.0 7% 8,0000-89,999 1%
92.9-91.0 5% More than 90,000 0%
90.9-85.0 3%

Mess than 85.0 0%

Table 5.5: Raw Material LOT ACCEPTANCE RATE and DEFECT PER MILLION

Score (Translation Table)

Source: Standard translation table from supplier periodrvting procedure THQA-0038 of MOLEX Thailand
LTD.

Two rejected lots from supplier F was found to fail because of color tone deviation of
PVC insulated wire during 1QC inspection After investigation, we found that
mis-communication occurred between MOLEX Thailand LTD( product engineer/purchaser) and
supplier staff during new product development process. As a result, this lot was accepted upon
MOLEX Thailand LTD, ' making decision. We did feed back to this supplier to correct
specification It can be said that effective communication needed during new product development
of MOLEX Thailand LTD . Supplier and MOLEX Thailand Ltd. will have to make clear each
other on the specification. Initial sample submission is required before purchasing. However, this
is the issue that is not required supplier corrective action because it is not functional problem.

Supplier F had supplied totally 44 lots and 1 ofthem was rejected because of color tone
deviation. According to 1QC section data ,total sample size upon 44 lots is 716,304 unit and total
rejected part of one lot is 9,906 that equals 13,829 Defect Per Million LAR score 97.73 % is 10
for Pan supplier with 13 DPM score (marks).
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-5,14.2 Material Quality Problems:
Production Complaint (Line Feed Back) :Production feeds back the defects because

of poor quality of material The process of production complaint handling is as figure 5.2
production complaint (material problem) handling. There are 4 production complaint items over
this period

Figure 5.2 : Production Complaint (Material Problem) Handling

From table 5.4, there is no production complaint on the products that were supplied by
supplier B ,C and E . The material quality problem score 15 marks had been given to these three
suppliers.

One rejected lot which was supplied by Pan International Wire & Cable supplier, was
rejected hecause of outer diameter of PVC insulated wire over specification. This caused in
cutting / stripping failure in the production line of MOLEX Thailand LTD . And also, corrective
action reports are required for failure that occurred because of Furukawa Electrics and Thai
Wonderful Wire & Cable supplier as shown in table 5.6 : production complaint on the material
quality.

~ Total Production % o Corrective Ref no.
Supplier - Received Complaint Defect Defect Criteria Action
Lots |tem Ratio Response
A 126 1 0.79%  Damaged PVC wire Required 2218
D 120 2 1.67%  Poor PVC insulation Required 2197,
alignment (1), Damaged 2215
PVC Wire (1)
F 44 1 2.271%  OuterDiameterover spec. ~ Required 2219

Table .6 Production complaint on the material quality
Source : 1QC monthly report during Jul - Sep of MOLEX Thailand L TD.
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From the figure 5.2, material quality report will be issued in order to ask for the supplier
corrective action reports. The containment (interim) action from the supplier will have to be done
immediately  the supplier ware house. All current stock will have to be inspected so that the
next lot will not be rejected because of this defect criteria. In the same way, IQC inspection gate
will have to inspect the current quantity in MOLEX Thailand Ltd. warehouse, then the result will
be written in material quality report. This is to prevent this defective product from the production
uses. There is no response in the corrective on the material quality problem from supplier A and
D. These two suppliers will not be obtain responsiveness score. We have to monitor at IQC to
prevent the problem recurrence in the production line.
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5.2 Supplier Quality Improvement
.2.1 Supplier Qualification Process

Supplier quality system assessment will be the first process before we will purchase
products from them. Supplier quality system assessment is to obtain the supplier factory capability
information. Their factory have to show the potential in many aspects from his organization
strength , manufacturing capability to shop floor people skill including tools and equipment. In
case of overseas suppliers, selfassessment has heen done by themselves. There are three overseas
suppliers, supplier D, E and F, who supply the products to MOLEX Thailand LTD as overseas
supplier. Supplier qualification has been assessed based on supplier self assessment. Quality
system audit will be evaluated by MOLEX Thailand LTD, supplier management team (SMT) in
case of local suppliers.

There are 7 sub systems that are considered in order to evaluated supplier manufacturing
before purchasing the product from them.

1. Management and Personnel System This sub system is to evaluate quality objective
and responsibility within suppliers' company. How does their organization support the roles to
achieve customer satisfactoiy and the formal quality manual is developed and implemented.
Training provided to operators and inspectors before being allowed to work. The training
program has been established hoth all operators and staffs.

2. Documentation: This sub system is to evaluate documentation in suppliers company
to ensure that the current (up dated) specification, drawing process flow of their customers is
available for manufacturing and the process evaluation to assure the customer specification
through procedures distribution to shop floor.

3. Procurment/Material Control: This sub system is to evaluate supplier's capability for
material control and procurement. How do they handle the customer complaint and provide
sufficient corrective action. How well do they perform in coming inspection process , material
storage and storage surrounding (temperature, shelf life audit and humidity). Also, the process
and disposition on the defective material and store it away from the production line. Is there
supplier certification program implementation and verification?

4, Manufacturlng : Suppliers need to have their own manufacturing process flow chart
which defines the flow from assemble until packaging the product including inspection control
How do they specifiy/perform test operation, inspection gates properly? Material in
process/storage will have to be identified obviously and also proper housekeeping activity in
place.
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) Final Inspection Gate: Procedure for final product inspection needed , also packaging
methods. How well they apply SPC technique at final inspection gate? How well are their
inspectors trained in accordance with the procedure/work instruction to ensure their skill?

6. Calibration This sub system is to review the suppliers calibration and maintenance .
How have calibration plan and documentary been maintained and followed up? How well are
tools / equipment that are used for inspection, qualified based on international standard and also
the personnel who perform calibration / maintenance trained and qualified. ?

7. Statistical TechniqueStatistical Applied Method is required for suppliers
manufacturing control. This method is to ensure that supplier manufacturing process is in state of
control. This sub system covers statistical process control utilization in suppliers' manufacturing
process. And also ,statistical technique /SPC training program are required for shop floor people,
operators, inspectors. How well are the charts implemented properly and used to monitor the
processes continuously?

Supplier score results from supplier self assessment (for overseas suppliers) and quality
system audit (for local suppliers) are shown in table 5.7.

Sub System  Weight A B C D(ovs) E(Ovs) F(ovs)  Category
Mange&Persnnel 0.2 75 792 8333 9583 8333 75  Conditional Appr.
Documentation 0.1 75 85.7 7857 96.43 82.14 75 Conditional Apprv.
Procurement 01 6563 75 6875 90.63 875 75 Conditional Apprv.

Manufacturing & 0.2 71 79.2 8333 875 9167 71 Conditional Apprv.
Material Control

Final Acceptance 0.1 1 83.3 75 91.67 79.16 71 Conditional Apprv.

Calibration 0.1 80 95 75 100 80 75 Conditional Apprv.

Statistical Tech. 0.2 50 3125 75 75 75 50  Conditional Apprv.
Total Score 7123 7125 7807 9207 8288 688

Table 5.7 Supplier Quality System Assessment Score

Source: Supplier SelfAssessment & Quality System Evaluation resultyear 1998 ofMOLEX Thailand LTD.
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Graph 5.2 Supplier Quality System Score Comparison (upper: Overseas Suppliers and
lower: Local Suppliers
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From the above result, it can be shown as graph 5.2 :Supplier Quality System Score
Comparison. It can be said that supplier ¢ has implemented statistical technique in his
manufacturing. Supplier ¢ supplier can supply US his statistical process control data to US to prove
that his manufacturing is in Stage of control. This supplier can supply the SPC data and also he
can control his manufacturing parameter upon MOLEX Thailand Ltd. requirement. SPC
utilization score in supplier periodic evaluation program will be given to this supplier.

Even through, statistical technique score of supplier D is 75%, but this is self assessment
being assessed by supplier and this supplier has never provided US the SPC data , even any
statistical technique data. In supplier periodic evaluation program, they will not obtain the SPC
utilization score. And also, supplier E has high score in Statistical Technique but data has never
been submitted to prove his process control capability.lt can be seen that data of self assessment

by the supplier is not reliable. All major suppliers will be classified in conditional approval
category.

As a result, proposed supplier periodic evaluation program is to grade the material quality
level ofthese major suppliers and verify supplier performance upon 6 quality factors as mentioned
in chapter 4.2.2 Supplier Periodic Evaluation Program. This program will be done by supplier
quality engineer. It can show the real performance of supplier.

5.2.2 Supplier Periodic Evaluation (Supplier Performance Rating)
Supplier Periodic Evaluation is the process to do supplier performance rating based on
IQC (In coming section) data and supplier supplied data (SPC application method).
Supplier performance will be considered upon the following quality factors
Factors Weifiht
- LAPTLot Acceptance Rate) 15
- Defect Per Million (DPM) 15

- Production Complaint
(Line Feed Back) and

Customer Complaint 15
- Responsiveness &

Effectiveness of CAR 15
- Ship To Stock Program 10

- SPC Utilization 10
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Table 5.8 :Supplier Periodic Evaluation on LAR DPM and MQP qualityfactors
Source : 1QC monthly report during Jul-Sep of MOLEX Thailand LTD.

In section 5.14, three quality factors Lot Acceptance Rate & Defect Per Million
and Material Quality Problems including itsdetail had been discussed And also, skip and ship to
stock program result was explained in section 5.1.3. To evaluate supplier performance, remaining
two quality factors will be described as follows,

-5.2.2.1 Problem Recurrence (Effectiveness Of Corrective Action) & CAR Responsiveness

Supplier corrective action responsive time is tracked when the material quality problem is
claimed to the supplier. There are 4 issues as shown in table 5.8 and 5.9.that the supplier need to
take the corrective action. The result ofresponsive time in correction action is as bhelow.

Responsive
Time(day)
. Ref ~ Partno.  Defect issued D3 D5 D8 Month Year
Supplier g, Criteria date To To
Date  Date
F 2219 89880-0178 Outer Diameter OfPVC 98/09/17 - - 18 18 20
wire over spec.
A 2218 89880-0362 Damaged PVC wire - - - No No
Response Response
2197 599-9998-54 Damaged PVC wire (1) 98/09/07 - - - No No
D Response Response
2215 89870-0068 Poor PVC insulator 98/07/15 - - - No No
alignment (1) Response Response

Supplier A and D have never provided the corrective action after we have fed back to
them, only supplier F has provided us the corrective action as explained in table 5.10. The

Table 5.9: Supplier Corrective Action Responsive Time Tracking Report

Source : Corrective action effectivenessprogress report in September 1998 o fMOLEX Thailand LTD.
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defective samples and its information were sent to supplier for investigation but they have never

given us the proper response.

8 D Steps
D I: Team Established
D2: Concern Description
D3: Interim Action

D4: Root Cause

D5: Corrective Action

D6: Implementation of
permanent corrective action

D7: Actions to prevent
recurrence

D8 : Congratulation the team

Actions
Establish a team to solve the problem
Outer Diameter is over specification

Check the balance wire at the finished goods ware house.
There are afew rolls , production date in September, and
all the result of outer diameter of PVC insulated wire

is in specification,

Due to the beginning ofthe production or changing of the

conductor bobbin. The outer diameter PVC insulated wire
may not constant and the affected part was not taken out

During beginning ofproduction. All affected parts shall be
scrapped away hefore producing the next batch.

Production supervisor informs all operator to scrap
affected parts when running the beginning ofthe
production and confirm with in process QC inspectors, for
inspection confirmation.

The procedure has been added in work instruction for
extrusion section.

In process QC inspectors keep monitoring the 0.D until
the problem is totally solved

Implement the control chart to the PVC insulated wire
outer diameter.

Table 5.10 Supplier Corrective Action on Outer Diameter Over Specification of pvC insulated wire
Source : Corrective Action Report of F Supplier as shown in appendix Vi

After receiving the corrective action ( as shown in appendix VI), MOLEX Thailand LTD,
keeps monitoring the 3 next lot to see the effectiveness of the corrective action including the
quality problem issues ofthe supplier A and D who have never responded the corrective action .
Problem recurrence & effectiveness of the corrective action monitoring report is shown as table

511



101

Ref Partno. Defect Effective 3 incom. Responsiven

Supplier no. Criteria date of lot Result %stf&t.CAR
CAR monitorin Scoerce I(\{I-GSTE%S)S
g after
CAR
F 2219 89880-0178 Outer Diameter OfPVC og/10/10 3 No 125
WIre OVer Spec. Rej.
A 2218 89880-0362 Damaged PVC wire - 4 RN(_) 15
€.
2197 599-9998-54 Damaged PVC wire (1) - 5 No 15
D Re).
2215 89870-0068 Poor PVC insulation : 3 No 1.5
alignment (1) Rej.

Table 5.11: Problem Recurrence (Effectiveness Of Corrective Action) A CAR Responsiveness

e : Conedeaon \?eﬁessprogressreport in Qctober 1998 ofVIOLEX Thalland LTD

_Even though, supplier A and D have never fed back the corrective action but accordlnq to
1OC historical dafa record, the material quality problems have never recurred in the 3 next lot.
Therefore, there is no problem recurrence but o corrective action responsiveness, The score of
res?onsweness & CAR Effectiveness Score has been %!ven to, these suppliers as shown in Table
5.11 (Score 7.5 marks for responsive time the corrective action report and score 7.5 marks for
][ecyrr)ence problem to review effectiveness of the corrective action , have been given for this
actor).

- 5.2.2.2 Statistical Process Control

. Two suIPpIier_s have controlled their manufacturing by using statistical process control,
SupplierC and F . This data has been sent through internet.

SPC parameters calculation spread sheet has been established on spread sheet software
(Lotus 123 by Lotus Development Corporation), then submit to these two sucg)pller In orcer to
record on this spread sheet then statistical parameters and Cpk will be calculated automatically by
this SPC spread sheet

. This spread sheet is developed on the soft ware then provide to the suppliers. This is to
contribute the supplier to keeE implementing SPC in their manufacturing. It is more comfortable
to submit the electronics data through internet.



.~ Two, parameter that the supplier has controlled for us s concentricity ratio and outer
diameter of insulated wire. Concentricity ratio definition is as below,

. Lower specification limit (70%) has been considered as significant parameter, Upper
specification limit (100%) is the best, therefore , SPC implementation, we consider the

Insulator

Congentricity =(A/B)*100
Ratlo

Best Concentricity is 100% = > (7 =B
Poor Concentrlu% Is lower than 70%

concentricity ratio at the lower specification (controlled) limit because we actually want high
concentricity between AB.. As a result, upper specification /controlled limit for concentricity s
supposed to be overlooked in case of out of upper specification/controoled limit.

From graph 5.3 :SPC for insulated wire concentricity ratio from supPher C with C?k 120
and there are4 points , point no. 1,4,11'16,, that had moved out of LCL. It can be seen that high
standard deviation value 3.89 leads o Tow'Cpk  There are two issues that this suRplle_r do not
figure.out their manufacturing process. One IS the way that they utilize the data of the significant
statistical parameters such as standard deviation and individyal average value (X bar), they do not
take the action on that machine such as re set up and adjusting the machine on that time. ‘Another
one is that they has monitored concentricity ot the thickness of the insulated wire based on its
upper and lower SR@CIfIC&tIOﬂ limit, if there’ls na out of specification value they will not take an>{
action on the machine/process. Actually, if individual average value moves out of lower contrd
limit. . Action s required such as sorting on the product thaf are produced in that period also, the
machine adjustment needed by technician at that time that individual average value is either out
upper control limit or lower control limit.

In the same way,from graph 5.4 :SPC for insulated wire outer diameter from supplier c.
although Cpk 1.48, but there are 5 out of controlled limit points , pointno. 1,4 ,5,6 and 14, it
can e seen that three consecutive points are out of controlled limit without supplier action at that
Perlod. They has considered that individual avera?e value based on upper specification limit and
ower specification limit, not upper and lower controlled limit.



Peroid : Jul-Sep

Operation
Upper spec limit

lower spec limit

No,
measurement 7800 87.00 8100
80.00 85001 8200
85.00 88.00  80.00

7900  86.00 79.00

78.00 i
mecge a0 & % i
Ranoe __~T001 300 4.00

[, CICLCYEN

> 84.059
< 5647

120

EXTRUSION
70,00

4 .5
80.00  78.00
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8500 8100
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VARIABLE CONTROL CHART FOR SUPPLIER C

MICNO. EXT 04 o .
Controlled Parameter : Concentricity ratio of insulated wire
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Graph 5.3 :SPC for concentricity ratio: supplier C

POINT NUMBER

i

700

0.00

-3.61

15

84.00
88.00
87.00

82.00'
85.40

6.00

I, 16
86.00 I' 7600 9500

17

80.00  94.00
7800 9300
8200  94.00

8500 9500
80.20 94.20
9.00 200

{ average
e CL
- UCL
LCL

—— Range
UCLR



Peroid Jul-Sep

No.
measurement

Average
iRange

Cpk

Operation  EXTRUSION
upper spec limit ~ 2.52
lower spec limit ~ 2.40

r-2 r~3 r~4 59-6
248 244 245 248 247 249
249 245 245 248 248 250
247 247 246 247 247 248
247 246 244 247 2.46 249

248 245 245 . 248 247 249
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r 00211 00311 0.02 _ 0.01 [ »:021 0.02

nr

I3 I SGICY PN

2458 UCLX= 2.469
0019 LCLXT 2447
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VARIABLE CONTROL CHART OF SUPPLIER ¢

Controlled Parameter : Outer Diameter Of Insulated Wire
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Graph 5.4 :SPC for insulated wire outer diameter from supplier C
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Peroid : Jul-Sep

VARIABLE CONTROL CHART FOR SUPPLIER F

Operatic . EXTRUSION M/C NO.
Upper spec limit Cont roIIed Parameter Thickness Of Insulated Wire(UL1007)
lower spec limit  70.00
No. 1 2 3 4 5 6 .7.. 8 9 0 n 2 B ¥4 B 1B T B 1B NV A IR B AU
measurement 1 o090 8880 8480 630 9050 8090 9220 860 g0 &M e7s0 8690 &M 8320 8360 8320 9290 8290 8260 8700 G480 8520 8290 9240
2 %8 870 8090 8740 9380 8640 9290 9160 &A 160 8670 6700 8570 8830 8090 8830 8450 9310 8860 9190 BI) 8250 8440 9120
3 8700 9260 9250 9270 8700 9480 8690 8300 7820 8260 M) 8090 8430 8570 8430 8250 8770 9230 9230 8560 8070 %)) 9090
4 %& 8880 9250 8320 @690 8830 9300 8680 8440 8700 8030 8670 8530 8090 8530 9190 8730 9370 9050 7660\ szso 9240
5 9120 8660 9380 7650 8740 9280 8390 9410 8960 8750 8400 9060 8430 8670 8430 7920 9420 9470. 8540| A Ta490 &TO
o ) 88 M [k
Range I 7wl 420161 Yol 1Qi0jri7.308 7.401[~2ML_.7J0riT10? 1040 7J2% 4105 9701 51Q0 7701 5100 13.70iilv 301 12, 101 6.90 1470 43011 "2:90
= 87.023 UCLX 3 91.780 UCLR - 1743 Z ucl 0.00
8.244 LCL)T- 82.266 411 Zld -4.14
Cpk 138
105
95
average
8 UcL
LCL
7%
05
3 4 5 6 7 8 9 10 u 12 13 14 15 16 17 18 19 20 21 22 23 24 25
POINT NUMBER
! .
L fil e A
- > e . o y Range
I - UCLR
+ —H o y J*
_ -
1 o 1 1 1 | —
1 2 3 4 5 8 7 8 9 10 1 12 13 14 5 1B 1 18 10 20 21 22 23 24 25
POINT NUMBER

Graph 5.5 :SPC for concentricity ratio supplier F
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Supplier F has controlled the thickness of the insulate wire as shown in Graph 5.5 :SPC
for concentricity ratio. Their Cpk is 1.38.There is no out of lower controlled limit point. Only
one out ofupper controlled limit point that we do not consider as critical point. In this considered
period, they do not implement SPC to control the outer diameter o fthe insulated wire.

From the R bar graph 5.3 and 5.5 , it can be said that his precision on concentricity ratio
from the machines have fluctuated along the R exist. This means that the the precision of the
machines are not stable, the supplier need to perform machine maintenance. The procedure for
machine maintenance need to have , and its schedule need to be defined.

From graph 5.3,5.4,5.5, it can be summarized in table 5.12 as below,

Supplierc
Controlled No. of point points No. of point points Cpk
parameter. Out of lower controlled Out of upper controlled
limit limit
Concentricity ratio 4 (1,4,11,16) 2 (12,17) 1.2
ofinsulated wire
Outer diameter of 1 (14) 4 (1,4,5,6) 1.48
insulated wire
Supplier F
Concentricity ratio None 1(7) 1.38

ofinsulated wire

Table 5.12: Result of SPC utilization of Sléﬂgﬁer CandF
Source: SPC supplied data of supplier ¢ andF during Jul-Sep 1998

In conclusion, these two supplier meets our requirement in SPC utilization also, to use
SPC as a tool to control process. The suppliers will have to know the way to improve their
machine during running the production. The action will have to be taken properly when there is a
out ofcontrolled point during producing the product.
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Supplier Periodic Evaluation during Jul - Sep 1998

As a result of 5 quality factors, supplier performance rating evaluation on their products
are as shown in table .13,

e

™o
& J

C 15 15 15 15 3.3 10 133
B 15 15 15 15 5 0

F 10 13 10 75 3.3 10 8
E 7 13 15 15 3.3 0 %
A 15 15 10 75 3.33 0

D 15 15 5 75 3.3 0 /8

MEAN USl

Table 5.13; Score result from supplier performance periodic evaluation
Source : Supplier Periordic Evaluation report ofperiod Jul-Sep 1998

SupplierC has never been found the product quality problem both at IQC gate and in the
production line and also, SPC utilization in their process is applied properly. However, their
product quality does not meet our requirement in order to apply skip & ship to stock program.
Although , there is no product quality problem of supplier B ' products, but this supplier does
not contribute to implement SPC in their manufacturing , no evidence of SPC implementation . It
can be seen that supplier B' manufacturing process will face to process stahility problem in long
term even though its products have never been found the product quality problem at IQC gate and
production line ofMOLEX Thailand LTD .

Product quality problems of supplier F, were found at IQC gate and production line of
MOLEX Thailand LTD, . The corrective action was implemented properly. SPC utilization has
been used in its manufacturing process. That means the product quality has been monitored. This
shows the potential strength in manufacturing process control in long term.

Supplier E has one product quality problem over this period, wrong color o ftube product
1 lot was supplied to MOLEX Thailand LTD, but they made the replacement on that day. This
occurred hecause of miscommunication within supplierlstaffgroup. No support evidence of SPC
utilization in its manufacturing process , this is the weak area o fthis supplier.
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Product quality problems has been found on products of supplier A and D, they do not
respond the proper action including corrective action the quality problem Also, there is no SPC
utilization in their process. These two suppliers have never responded the proper action or any
improvement plan to MOLEX Thailand Ltd. The result of supplier periodic evaluation is as in
graph 5.6 below,

kJ/PAFI)_ldEI?I%IT\PFORMANCE PERIODIC

%

oooooooooo

: 3
Score 75-80 : Excellent level
Score 60-74 : Satisfactory level o
Score 45-59  .Need Improvement Plan Il Score <45 : Disqualified

*

Graph 5.6 Supplier Performance Periodic Evaluation
Source : Supplier Periodic Evaluation reportofperiod Jul-Sep 1998

[t can be said that no supplier can be approved supplier in MOLEX Thailand LTD, those
suppliers can be conditional approved suppliers in short term period and this program needed to
be continued in order to monitor and evaluate supplier periodic evaluation. Also, supplier
performance feed back process is important thing that those suppliers have to acknowledge his
performance and provide good CO operation to MOLEX Thailand LTD to make the improvement
on their product that are material for finished goods assembly ofMOLEX Thailand LTD.
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Figure 5.3 Interaction between suppliers and MOLEX Thailand LTD company

In conclusion , supplier quality management activities is as in figure 5.3. supplier A has
responded in negative way and never have the positive improvement plan . This supplier will be
disqualified upon proposed method as mentioned in chapter 4.2.3 Supplier Disqualification
Process. The MOLEX Thailand LTD products , its material will be transited to the other suppliers
who can give US strong /positive CO operation and responsiveness.

5.2.3 Supplier Disqualification Process

As proposed method in chapter 4.2.3, supplier disqualification process has been proposed
to functional manager to terminate supplier A , based on the supplier periodic evaluation and
result of supplier response. Supplier management team reviewed the result of supplier response. It
can be said that this supplier responded back to MOLEX Thailand LTD in negative way. The
improvement plan will not be submitted, no CO operation to MOLEX Thailand LTD. As a result,
SMT proposes to disqualify this supplier to functional managers and top management team. They
agree to disqualify this supplier but SMT will be responsible for product transition. All MOLEX
Thailand LTD ' products that use material of supplier A will be removed to the other suppliers
who have better quality and CO operation.



no
upplier Disqualification Proposal

Date  98/10/07

Supplier'name S u p p |ier A Assessment/Quality Audit Score 11.23
Location |
SALES 947/23-24 THOSAPHOL LAND BUILDING 4 6 th FLOOR BANGNA TRAD RD. KM. 3 BANGNA BANGKOK 10260 !

FACTORY 52 MOO 5 TAMBOL NONGKAKHA AMPHUR PHANTHONG CHONCURI

QA Engineer's justification

--------------- According.to supplier periodicperformanceranking/review. Thaiwonderful WireS Gable _CaJ tsLobtaio.e<L

scgre_50.83 ...Level5(E) from 6 maior suppliers , This score IS required improvemeoLplao ( please attachment for référencé!

but they will not proyide.any improvement plan to show his capabilty in his process.
Aad.also”they_shcweAbad.behayiouriresponse.fo Us. It can be. said that they have.aoJmpcoyemenLsap_abiltyJo_s.uppori

ourcompany. As.a result, suppiieunanagementteam, proposes to.disqualifylhis supplier. His_proclpctYyiLoptl5e_use<lor a.ny

0.ur.ew.prgd.ucLd.eyelop.merit and.matenaLselection Pj.SQ the existing products Lwe are reviewing to switch our source under

priceJediyery.~quality_aadjesponsivenessjpnsideration.

Agreed by o T Comment Recommendation
Buyer ¢3 A J0J0S .

Engineer N

Figure 5.4 : Supplier Disqualification Proposalforfunctional management review



5.3 Improvement Result Comparison Between Before and After Implementation
5.3.1 Goal Review After Supplier Quality Improvement Implementation

From chapter 4 section 4.1.4 1QC data utilization, lot acceptance rate and production
complaint (line feed back rate), had been reviewed during Jul 98 - Nov 98 ( after implementing
the supplier quality improvement.

Sup plier

Total Total Total % % % % % %

inco- accep % A LAR B LAR ¢ LAR D LAR E LAR F LAR

|rgtmg lot = LAR
Jan98 130 120 931 48 00 5 00 6 833 7 T4 T 87 2 100
Feb98 167 164 92 4 100 4 100 6 833 4 %4 1 100 0 100
Mr% 15 151 9742 4 976 U 100 1 100 4 100 7 100 2 10
Api%B 279 276 9892 14 100 % 100 1 100 4 100 B 9% 1 10
M8 1% 154 9% B W0 19 00 1 00 ¥ 0w 0 0 5 1.0

Tod 886 85 9763 265 957 111 100 B % 169 % 48 9543 10 100
10%
k@gr\g - B . 96 - w0 - ¥ - % . %B5 - 10

Table 4.1( chag)ter 4). Lot Acceniance Rate during Jan 98 - May 98 (Before implementation)
Source: 1QC monthly report (Jan 98 - May 9 ), MOLEX Thailand LTD.

Suppller
Total Total TB/a % % % % % £
inco- accep 70 LAR B LAR ¢ LAR D LAR E LAR F
Im{ng lot
0

J98 184 182 991 18 100 14 100 1 100 40 100 8 88 5 100
AigB 250 248 992 51 100 30 100 4 100 59 100 7 100 13 100
Sep%8 169 166 9822 57 100 46 100 2 100 21 100 4 100 4 100
Oct98 179 1710 9553 33 94 26 100 0 0 37 100 6 100 7 100
Novos 217 213 9816 58 100 55 100 7 875 29 100 0 0 4 100
Total 999 980 98.1 217 99.1 171 100 14 93 166 100 25 96 33 100
GO&| 98 99.6 100 94 94 955 100

Table 5.14: Lot Acceptance Rate during Jul 98 - Nov 98 ( After implementation) versus goal
Source: 1QC monthly report (Jul 98 - Nov 98) , MOIZEX Thailand LTD.
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As explained in the chaﬁter 4, goal to monitor lot acceptance rate and production
complaint rate(line feed back) had been set based the lot acceptance rate and production
complaint rate during Jan 98" - May 98. Goal for lot acceptance rate was set at 98% and
production complaint rate was set af 2.25 %. Incoming quality control section would perform
Inspection then submit the WeekIY report to QA Engineer. Every month QA engineer would have
to review both lot acceptance rate and production complaint rate including the corrective action
to reduce the rejection rate in production.

_ From table 5.14, lot acceptance rate Performance during Jan 98 - Mar 98 is 97.63%. After
implementation, the lot acceptance rates of the products that has been supplied by supplier B, D,
E meet goal with 10 % |m8rovement. This lead to goal achievement in lot accei)tance rate of
overall sugpher that is 98.10%. It can be said that the lot acceptance rate at 1QC has heen
increased by 10% hased on 97.63%.

~_ However, the product from supplier A and ¢ had been found its quallt)f groblem durin
incoming inspection. Lot acceptance rates ofsuPpherAandc are less than godl by 0 5 and 1%
respectively. One rejected iot of total 217 lots of su PherAproduct, was found in'Oct 98 during
incoming inspection and one rejected lot of total 14 lots of supplier ¢ was found in Nov 98. This
lead to lot acceptance rate over its goal but the amount of these two rejected lots does not impact
to overall goal 0f98.00 %. And the suppliers have provided the corrective action properly.

AIthouHh, IQC section had found the rejected item during incoming inspection on the
Products that had been supplied by supplier A and ¢ but the rate does not impact to the 0goal of
total lot acceptance rate. It can be seen that lot acceptance rate has been increased by 10%

0 after
implementing the supplier quality improvement to MOLEX Thailand LTD.
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Table 5.15: Production complaint (Line Feed Back (% LFB))iuring Jul 98 - Nov 98 (After

implementation) versus goal.
Source: 1QC monthly report (Jul 98 - Nov 98) IMOLEX Thailand LTD.
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From table 5.15, production complaint rate éline_ feed back) performance during Jan 98 -
May 98 is 2.65%. After implementation, the production complaint rate on the products has
reduced by 47%. The Eroducnon complaint rate has been reduced from 2.65 % to 14 % . The
target was set at 2.25% (15 % reduction from 2.65%%. This lead to goal achievement in
production complaint rate reduction. It can be said that t

e production complaint rate has been
reduced by 47 %.

However, the product from supplier A and B were found the (wality P_roblem in the
Produc_non line. Supplier A, 6 rejected items of 217 lots were found the qua |t¥ problems (
nsulation dama?e.d, Wrong type of PVC wire) in the production line. This lead to h|gh
Brod_uc_tlon complaint rate éover_goal). God of production compldnt rate for supplier A'is 2.00 %
ut it is 2.76% In actud. Supplier B, 1rejected item of 171 lots were found the qudity problem
fBond strength between insulator and conductor is over specification) in the Froductmn ling. This
ead to hl%h Broduquon complaint rate (over god%. God of production compldnt rate for suPpher
B i5 0.00 % but it is 0.58% In actual. However, these rejected items do not impact to overdl goal
of plr,oducnon compldnt rare. And the qudity problems have heen solved properly by the
suppliers.

It can be said that the production complaint rate has been reduced since Jul 98 - Nov 98,
with 47 % improvement

5.3.2 Proposed methods improve supplier quality management of MOLEX Thailand LTD

532.1 Incoming Quality Control

Proposed mcomm? inspection plan for incoming inspection has been utilized effectively in
order to detect the potential failure that could occur in the supfoher manufacturin tproc_ess. he
work instruction based on MIL STD 105E sampling plan also has been used for incoming
mape%non to prevent the product entering the production. This leads to production complaint rate
reduction.

Proposed work instruction and mcommg qudl(tjy control is expldned obwoule as official
document for MOLEX Thailand LTD. It can be used as standard procedure for both staff and
incoming. inspection personnel. After implementation, these methods has been implemented
properly’in this factory. QA engineer are responsible for procedure development.

It can be sdd that after implementation, both proposed incoming quality control process
has been implemented properly. However, it need to be developed continuously as appropriate



5.3.2.2 Supplier Quality Management

Suppler qualification process and qualitg slystem_ audit had been agreed by supglier
management team conmstmg_ of purchasers, produc en%meers and QA engineers. It had been
implemented pro er1ly. Supplier Periodic Evaluation had been implemented and its concepts had
been aﬂree_d by SMT team. These are the new procedures that are proposed to MOLEX Thailand
LTD. It will be developed by QA engineer as continuos improvement,

Su?pller " responsiveness has been tracked in order to know his co-operation, and also
the corrective action to solve the quality problem has been driven to the suppliers in order to
improve the quality of production” at Supplier site. Its purpose is to reduce the production
rejection at 1QC section when the products arrive the factoiy.

Relationship between MOLEX Thailand LTD and the suppliers has been improved,
communication in aspect of purchasing qual|t¥<|ssue,_ product development to keep developmgi_m
product (finished goods product ion MOLEX Thailand LTD) quality improvement. Supplier
performance rating result has been used in sta%_e of new project/production development as called
material selection.” The products of the suppliers who have good performance will have more
potential in material selection for MOLEX Thailand LTD product

_ After implementation, products (material) quality performance have been monitored and
its data has been used to reflect the quality of the products to the suppliers so that they will
improve hoth their product itselfand process control to keep it in state of control
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