
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 o f the proposed methods. This 
evaluation will analyzeupon incoming quality control data and suppliers' supplied data 
Relationship between suppliers and MOLEX Thailand Ltd., is very important for our business 
Supplier Quality Management achievement needs strong support from the suppliers and 
improvement will have to proceed together between suppliers and MOLEX Thailand LTD,.

5.] Incoming Quality Control Improvement

5.1. ไ Incoming Quality Control Process

In practical, incoming quality control inspection method work instruction was written 
upon the method process as proposed in figure 4.3 in chapter 4. IQC inspectors have been trained 
in accordance with this work instruction. Training method have been conducted in 2 steps

1. Introducing work instruction to IQC 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 training 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 the job training at IQC area, this is to perform IQC inspection in accordance with 
step 1 in order to test IQC inspector whether they can understand the process o f proposed IQC 
method.

Work instruction for incoming quality control process, have been used by IQC inspectors. 
In the fact that they will have to follow up this work instruction and record IQC data correctly so 
that engineer can use IQC data effectively. Form o f IQC data record for IQC inspectors have been 
developed in order to collect the data by week and by month as shown in table 5.1,
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Table 5.1 : Blank Form of IQC Weekly Record for collecting IQC data.
Source: IQC weekly record o f MOLEX Thailand LTD

It can be seen that 2 training step to introduce this work instruction and the method to 
record IQC 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 5.1 will be utilized in the section 5.4 IQC data utilization to evaluate supplier 
performance. IQC data will be verified upon IQC data record.

ร. 1.2 IQC Inspection Plan

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

For example, in figure 4.5 (in chapter 4) IQC inspection plan for Pan International Wire 
& Cable products, the inspection plan have been identified that IQC 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 IQC inspection check sheet.

It can be said the proposed method have been used effectively, users can understand that 
what they have to do (inspect), how do these inspection criteria come from? These inspection plan 
will be updated upon the supplier manufacturing flow updated information.



INCOMING INSPECTION CHECKLIST

Molex Thailand Co., Ltd. P r o d u c t / T y p e
___ „  _ ̂ _______ =  Vendor

No. Check Point Spec. _ Tool

Visual Inspection

1 I W ire / Cable Type

2 AWG_______________________________
■Insulator Surface Check

3 Damaged Insulator

4 Wrong Color

5 Rating

6 Poor Packing______________________________
Conductor Surface Check

? Poor conductor coating /

|soidering

8 Damaged cond. /Scratch

9 Drain Wire_________________________________

IQ No.

Remark _____ Rev. Description
! ;

Date

Prepared by

Approved by

(

Jaket Check
10 . jDamaged Jacket

11 iJacket Color

12 Separator 

luabei Check
13 jUL Tag

14 jPoor UL Tag Printing
15 I Approve Supplier List

16 Others . 1 11. __ 11_ ^ . 11 .11 1 . 1 1 1 ^  11111 ____  111 1 1 1 1 ___ .. . _ ______j______ 1 ___  ___  ____  ________

Dimension/Functional Table of AWG : Color /Spec.
Test

' .................... r  - - - - -  j- - - - 1

Spec/Cores Spec/Cores Spec/Cores Spec/Cores Spec/Cores
Insulation OD
Jacket OD

Color / Part no,

i l l  !

I ! : ! !

1

1

1 i

J

1

; i
i

i

THQA-0060-B
oo
นท

Figure 5.1: tQC Inspection Check Sheet (Developed from IÛC Inspection Plan)
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5.1.3 Ship To Stock Program (STS)
According to proposed Skip and Ship to Stock Program (Reduced Inspection And Dock 

to Stock Program) as shown infigure 4.9 (chapter 4 ) ,  it can be seen that only supplier B meets 
the requirement o f LAR 98 % and production complaint (line feed back) 0.8 % 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 
production line to supplier A, c, D, E, F. Material quality problem has occurred either during 
IQC inspection or production. 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 by supplier B. All 
products o f supplier B are in PHASE I (skip 3 lots, inspect 1 lot) as shown in table 5.3.

Phase No. of part Weight Score

100%Lot Inspection 0 o f 107 1 0 0

Phase I 107 o f 107 15 15
Phase II 0 o f 107 2 0 0

Phase III 0 o f 107 25 0

STS 0 o f 107 30 0

Total 107 100 15
Convert to Score 10 5

Table 5.2: Score calculation to supplier B ’ร products (PHASE I)
S o u r c e :  T a b le  5 .3  : P r o d u c ts  s u m m a r y  f o r  S la p  &  S h ip  T o S to c k  P ro g ra m , s u p p l ie r  B  (  D a ta  

h a v e  b e e n  c o l l e c t e d  f r o m  M o n th ly  I Q C  s h ip  to  s to c k  p r o g r a m  r e p o r t)

From the table 5.2 total score is 15 % and then it is converted to score by multiplying 10 
then divided by 30 [15 *(10/30)]. STS Score for supplier B is 5 marks. The other suppliers who 
their products are inspected 100% (all products) at IQC. STS score is 
3.33 marks [1*( 10/30)] .
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Supplier ธ 
STS Program

Lot Acceptance Rate Line Feed Back

Jan Feb Mar Apr May Jun Jul Auq Sep Oct I Nov I Dec
% LA P* 100.01>100.00100.00100.00 100.00 100.00100.00>100 00100.00 100.00100.00
Goal 100.001100.00100.00100.00riob.dc 100 00100 oc>100 00100.00 ioo.ooioo.o0ioo.od

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.83 0 00
Goal * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 0 0  o.oci o.oci

H6C is under ship to stock program.

Supplier c
Lot Acceptance Rate Line Feed Back

! Jan Feb Mar Apr : May Jun i Jul Aug Sep i COct Nov Dec
% LAFB 66.67 83.30 100 00 100 00 1 00 0*0 order 100 00100 0010O.OOio order 85.71
Goal 94.00 94.00 94.00 94.00 94.00 94.00 94.00 94.00 94.00 94.00 94.00 94.00
% L F B | 0.00 16.67 0.00 0 00 1 00 00 11.11 O.O0 0.00 O.OOno order 0.00

19.00Goal * 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00
HR Silvine: MQR 2191 in Jun , belonging to Apr

Graph ร. 1A: Individual Material Quality Monitoring Graph at IQC gate and production
line ( Supplier B and c )
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Supplier E
Lot Acceptance Rate Line Feed Back

Jan Feb 1 Mar 1 Apr Mfey Jun Jul Auq Sep Oct Nov Dec
% L A F * 85.7 100.0 1 0 0 .0 94.OfMo Order 1 0 0 .0 87.5 100.0 100.0 8 © 1 r
Goal 95.5 95.5 95.5 95.5 95.5 95.5 95.5 95.5 95.5 95.5 95.5 95.5
% L F B 1 0.0 0.0 0.0 0.0 Mo Order 5 0 .0 0.0 0.0 0.0 0.0 No Ordeโ
Goal 0.0 0.0 0.0 0.0 0 .0  : 0 .0 0.0 o.o; 0.0 0.0 0.0 0.0

• • A* ♦  •

Supplier F

Jan Feb ' Mar 1 Apr : May Jun Jul Aug i Sep Oct Nov Dec
% LA F* 100 .00100.0Û97.60100.06100.00100.00100.00100.0098.20 93.94 96.55
Goal - 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99 6099.60 99.60 99.60 99.60
% LFB 1 2.08 0.00 2.44 0.00 7.14 1.89 0.00 0.00 1.75 3.00 6.90
Goal 1.98 1 98 1 98 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98 1.98

• ■  • %  • A *  ♦  •

Graph 5. IB ะ Individual Material Quality Monitoring Graph at IQC gate and production
line ( Supplier E and F )
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Supplier A

Jan Feb ร Mar : Apr May Jun Jul A ug! Sep I Oct I Nov I Dec
% LAHB 100-00100.0097.6^ 100 .06100.0Q1 00.00100.00100.00 98.20! 93.94 96.55!
Goal - 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99 60

2 .0! 0.00 2.44 0.00 7.14 1.83 0.00 0.00 1.751 3.00 6.901
Goal 1.98 1 98 1.98 1.98 1.98 1.98 1 98 1 98 1.98 1 98 1.98 1.98

. ■ -

Supplier อ
Lot Acceptance Rate Line Feed Back

Jan I Feb : Mar I Apr I May 1 Jun Jul Aug 1 Sep Oct ] Nov 1 Dec
% L A F fl 71.40 95.10100.00100.001 00.061 00.00100.001 00.001 00.001 00.001 00.00
Goal - 94 00  94.00 94.00 94.00 94.00 94 00 94.00 94.00 94.00 94.00 94.06 94.00
% L F B B 0 00 0 00 0 00 19 07 2.94 0 00 2 50 0.00 4.76 0.00 0 00
Goal * 1.30 1.30 1.30 1,30 1.30 1 3 0  1.30 1 30 1.30 1.30 1.30 1.30

. ■■ J - A  * .

Graph 5.1 C: Individual Material Quality Monitoring Graph at IQC gate and production
line ( Supplier A and D )
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Product 
Part No.

Total
Incom
Lots

Total
Skip
Lots

Total
Inspec
Lots

LAR %
Inspec

Qty
Rej.
Qty PPM

Phase
I % Phase

แ
Phase

n i
Ship

to
Stock

89880-0123 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0124 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0125 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0126 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0127 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0128 7 6 l(4th) 1 0 0 % 7800 0 0 7 6.54% - - -
89880-0129 6 5 l(4th) 1 0 0 % 1800 0 0 6 5.61% - - -
89880-0278 1 1 0 1 0 0 % 1 2 0 0 0 0 1 0.93% - - -
89880-0302 5 4 l(4th) 1 0 0 % - - 5 4.67% - - -
89880-0304 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0305 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0309 4 3 ใ(4th) 1 0 0 % 1 2 0 0 0 0 4 3.74% - - -
89880-0312 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0313 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0314 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0331 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0370 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0371 7 6 l(4th) 1 0 0 % 4800 0 0 7 6.54% - - -
89880-0372 7 6 1(4th) 1 0 0 % 600 0 0 7 6.54% - - -
89880-0389 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0399 5 4 l(4th) 1 0 0 % 1 2 0 0 0 0 5 4.67% - - -
89880-0400 5 4 1 (4th) 1 0 0 % 1 2 2 0 0 0 5 4.67% - - -
89880-0402 3 3 0 1 0 0 % - - - 3 2.80% - - -
89880-0404 2 2 0 1 0 0 % - - - 2 1.87% - - -
89880-0411 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0418 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0424 4 3 1(4th) 1 0 0 % - - - 4 3.74% - ' -
89880-0425 6 5 1(4th) 1 0 0 % 1 2 0 0 0 0 6 5.61% - - -
89880-0427 1 1 0 1 0 0 % - - - 1 0.93% - - -
89880-0434 6 5 1 (4th) 1 0 0 % 1 2 0 0 0 0 6 5.61% - - -
89880-0435 5 4 l(4th) 1 0 0 % 600 0 0 5 4.67% - - -
89880-0436 7 6 1 (4th) 1 0 0 % 1 2 0 0 0 0 7 6.54% - - -
89880-0446 7 6 น4th) 1 0 0 % 600 0 0 7 6.54% - -
89880-0473 4 3 t(4th) 1 0 0 % 7800 0 0 4 3.74% - - -

Total 107 92 15 - - - - 107 1 0 0 %, - - -

Table 5.3 : Products summary for Skip & Ship To Stock Program, Supplier B
S o u r c e  : M o n th ly  I Q C  s h ip  to  s to c k  p r o g r a m  r e p o r t  d u r in g  J u l - A u g
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5.1.4 IQC data utilization to evaluate supplier performance

IQ C  data u tiliz a tio n  covers th ree q ua lity  fa c to rs  , lo t acceptance ra te , de fec t per m illio n  at 
IQ C  inspec tion  area and m ate ria l q u a lity  p rob lem  fro m  p ro d u c tio n  line  as show n  in  tab le  5.4. Th is  
section  w i l l  a lso eva lนate score fo r  supp lie r p e rio d ic  eva lua tion  (supp lie rpe rfo rm ance  ra tin g ) tha t 
w il l  be conc luded  in  the  supp lie r p e rio d ic  eva lua tion  section .

i *
.
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A 126 - 126 0 100 246,440 0 0 1 0 .79% 15+ 15 10
B 107 92 15 0 100 27 ,750 0 0 0 0 .00% 15+15 15
c 7 - 7 0 100 37,480 0 0 0 0 .00% 15+15 15
D 120 - 120 0 100 398,060 0 0 2 1.67% 15+15 5
E 19 - 19 1 94 .74 27,730 300 10,818.61 0 0 .00% 7+ 13 15

F 44 - 44 1 97.73 716,304 9,906 13,829.32 1 2 .27% 10+13 10
น ;. : : - - '.  น '.Iff;'..พ  V. •

* ' *
ร *  :' .•น., รุ?ร ร ุ § 1 i l 1PP- 4 r IM m

Table 5.4 : IQC data record summary for supplier performance evaluation . 
S o u rc e  : IQ C  m o n th ly  re p o r t d u r in g  J u l-S ep  o f  M O L E X  T h a ila n d  L TD.

-  5.1.4.1 Lot Acceptance Rate & Defect Per Million

F rom  tab le  5 .4, i t  can be seen tha t no re jec ted  lo t was found  the q u a lity  p rob lem  du ring  
in com in g  q u a lity  c o n tro l inspec tion  ( IQ C ) on the  p roduc ts  tha t had been supp lied b y  supp lie r A ,
B , c  and D . I t  can be said tha t in com ing  q u a lity  inspec tion  section do  n o t de tec t any m ateria l 
q u a lity  p rob lem . The  score o f  L A R  is 15 (100  %  lo t acceptance ra te  ) w ith  D P M  score 15 (no  
re jected  lo t fo u n d ) fo r  these three supplie r.

The re  is one re jected  lo t on  the  p rod u c t tha t was supp lied  by supp lie r E . W ro n g  c o lo r o f  
tube  p rod u c t was fo und  at IQ C  section. S upp lie r E  had supp lied the  p ro d u c t 19 lo ts  o ve r 3 
m onths. One re jected  lo t was re jected d u rin g  IQ C  inspec tion  tha t to ta l D P M  is 300 ( to ta l re jected  
pa rts ) o ve r 27 ,730  ( to ta l sample size )tha t equals 10,818 D P M .
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T o ta l %  L A R  the re fo re  is 94 .74% . F rom  tab le  5.5: R aw  M a te r ia l L A R  and D P M  Score  
(T ran s la tio n  ta b le ) , supp lie r E  ob ta ins score 7 ( o f  fu ll score 15) w ith  D P M  score 13 ( o f  fu ll score  
15).

% LAR ( Full Score IS % ) DPM ( Full Score 15%)
100-99.8 1 5 % 0 -  9 ,999 10%
99 .70 -99 .6 1 4 % 10 ,000 -19 ,999 9%
99 .50 -99 .4 13 % 20 ,000 -29 ,999 8%
99 .30 -99 .2 1 2 % 30 ,000 -39 , 999 7%
99 .10 -99 .0 11 % 40 ,000 -59 ,999 6 %
98 .90 -97 .0 1 0 % 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% M o re  than 90 ,000 0%
90 .9 -85 .0 3%
^e ss  than 85 .0 0%

Table 5.5: Raw Material LOT ACCEPTANCE RATE and DEFECT PER MILLION 
Score (Translation Table)

S o u r c e :  S ta n d a r d  tr a n s la tio n  ta b le  f r o m  s u p p l ie r  p e r io d r v t in g  p r o c e d u r e  T H Q A -0 0 3 8  o f  M O L E X  T h a ila n d  
L T D .

T w o  re jec ted  lo ts  from  supp lie r F was fo und  to  fa il because o f  c o lo r  tone  dev ia tion  o f  
P V C  insu la ted w ire  d u rin g  IQ C  inspec tion  A fte r  in ves tiga tion , w e  found  tha t 
m is -com m un ica tion  occu rred  be tween M O L E X  Tha iland  L T D (  p rodu c t eng ineer/pu rchaser) and 
supp lie r s ta f f d u r in g  new  p ro d u c t deve lopm en t process. A s a resu lt, th is  lo t was accepted upon  
M O L E X  Tha iland  L T D , 'ร m ak ing  decis ion . W e  d id  feed back to  th is  supp lie r to  co rrec t 
spec ifica tion  I t  can be said tha t e ffe c tive  com m un ica tio n  needed du rin g  new  p rodu c t deve lopm ent 
o f  M O L E X  Tha iland  L T D  . S upp lie r and M O L E X  Tha iland  L td . w i l l  have to  make clear each 
o the r on the spec ifica tion . In it ia l sample subm ission is requ ired  be fo re  purchasing. H ow eve r, th is  
is the  issue tha t is no t requ ired  supp lie r co rre c tiv e  a c tion  because i t  is no t fu n c tio na l p rob lem .

S upp lie r F had supp lied to ta lly  44  lo ts  and 1 o f  them  was re jec ted  because o f  c o lo r tone  
dev ia tion . A cco rd in g  to  IQ C  section data ,to ta l sample size upon  44  lo ts  is 716 ,304  u n it and to ta l 
re jected  pa rt o f  one lo t is 9 ,906  tha t equals 13,829 D e fec t Per M il l io n  L A R  score 97.73 %  is 10 
fo r  Pan supp lie r w ith  13 D P M  score (m a rk s ) .
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- 5,1.4.2 Material Quality Problems:
-Production Complaint (Line Feed Back ) : P ro d u c tio n  feeds back the  de fects because  

o f  p o o r q u a lity  o f  m a te ria l The  process o f  p ro d u c tio n  com p la in t hand ling  is as fig u re  5.2 
p ro d u c tio n  com p la in t (m a te ria l p rob lem ) hand ling . The re  are 4 p ro d u c tio n  com p la in t item s ove r  
th is  pe riod

Figure 5.2 : Production Complaint (Material Problem) Handling

F rom  tab le  5 .4 , there is no p ro d u c tio n  com p la in t on the  p rodu c ts  tha t w e re  supplied by  
supp lie r B  ,c and E  . The m ate ria l q ua lity  p rob lem  score 15 m arks had been g iven  to  these three  
suppliers.

One re jected  lo t w h ich  was supplied by Pan In te rna tiona l W ire  &  Cable supp lie r, was  
re jected  because o f  o u te r d iam ete r o f  P V C  insu la ted w ire  o ve r spec ifica tion . T h is  caused in  
cu tt in g  /  s tr ip p in g  fa ilu re  in the p ro d u c tio n  line  o f  M O L E X  Tha iland  L T D  . A nd  also, co rre c tive  
ac tion  repo rts  are requ ired  fo r  fa ilu re  tha t occu rred  because o f  F u rukaw a  E le c tr ic s  and Tha i 
W onde rfu l W ire  &  Cable supp lie r as shown in tab le  5.6 : p ro d u c tio n  com p la in t on the m ateria l 
qua lity .

Supplier
Total
Received
Lots

Production
Complaint
Item

%
Defect
Ratio

Defect Criteria
Corrective
Action
Response

Ref no.

A 126 1 0 .79% D am aged  P V C  w ire R equ ired 2218
D 120 2 1.67% Poor P V C  in s u la tio n  

a lig nm e n t (1 ), D am aged  
P V C  W ire  (1 )

R equ ired 2197,
2215

F 44 1 2 .27% O u te r D iam e te r ove r spec. R equ ired 2219

Table ร. 6 ะ Production complaint on the material quality
S o u rc e  : IQ C  m o n th ly  re p o r t d u r in g  J u l - S ep  o f  M O L E X  T h a ila n d  L  TD.
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F rom  the  fig u re  5 .2, m a te ria l q u a lity  re po rt w i l l  be issued in  o rde r to  ask fo r  the  supp lie r 
co rre c tive  a c tion  repo rts . The  con ta inm en t ( in te r im ) ac tion  from  the supp lie r w i l l  have to  be done  
im m ed ia te ly  ๒  the  supp lie r w a re  house. A ll cu rren t s tock  w i l l  have to  be inspected so tha t the  
next lo t w i l l  n o t be re jec ted  because o f  th is  de fect c rite ria . In  the  same w ay, IQ C  inspec tion  gate  
w il l  have to  inspect the  cu rren t q uan tity  in  M O L E X  Tha iland  L td . w arehouse , then the  resu lt w il l  
be w r it te n  in  m a te ria l q u a lity  repo rt. T h is  is to  p reven t th is  de fec tive  p ro d u c t fro m  the  p rod u c tio n  
uses. The re  is no  response in  the  co rre c tive  on  the  m ate ria l q u a lity  p rob lem  fro m  supp lie r A  and 
D . These tw o  supp lie rs w il l no t be ob ta in  responsiveness score. W e  have to  m on ito r at IQ C  to  
p reven t the  p rob lem  recurrence in  the p ro d u c tio n  line.
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5.2 Supplier Quality Improvement
ร. 2.1 Supplier Qualification Process

S upp lie r q u a lity  system  assessment w i l l  be the f irs t process be fo re  w e  w i l l  purchase  
p rodu c ts  fro m  them . S upp lie r q u a lity  system  assessment is to  ob ta in  the  supp lie r fa c to ry  capab ility  
in fo rm a tio n . T h e ir  fa c to ry  have to  show  the  po ten tia l in  m any aspects fro m  his o rgan iza tion  
streng th  , m anu fac tu ring  capab ility  to  shop f lo o r  peop le  s k ill in c lu d in g  to o ls  and equipm ent. In  
case o f  overseas supp lie rs , s e lf assessment has been done by  themselves. The re  are th ree overseas 
supp lie rs , supp lie r D , E  and F , w h o  supp ly the  p roduc ts  to  M O L E X  Tha iland  L T D  as overseas 
supp lie r. S upp lie r q u a lif ic a tio n  has been assessed based on supp lie r s e lf assessment. Q ua lity  
system aud it w i l l  be eva luated by  M O L E X  Tha iland  L T D , supp lie r m anagem ent team  (S M T ) in  
case o f  loca l suppliers.

The re  are 7 sub systems tha t are considered in  o rde r to  eva lua ted supp lie r m anu fac tu ring  
be fo re  pu rchas ing  the  p ro d u c t from  them .

1. Management and Personnel System ะ T h is  sub system  is to  eva luate q ua lity  ob jec tive  
and re spons ib ility  w ith in  supp lie rs ' com pany. H o w  does th e ir o rgan iza tio n  suppo rt the  ro les to  
achieve cus tom e r sa tis fa c to iy  and the  fo rm a l q u a lity  manual is deve loped and im plem ented. 
T ra in in g  p ro v id ed  to  ope ra to rs  and inspec to rs  be fo re  be ing  a llow ed  to  w o rk . The  tra in in g  
p rog ram  has been estab lished bo th  a ll ope ra to rs  and staffs.

2. Documentation: Th is  sub system  is to  eva lua te  docum en ta tion  in  supp lie rs com pany  
to  ensure tha t the  cu rren t (u p  da ted) spec ifica tion , d raw in g  process f lo w  o f  th e ir  custom ers is 
ava ilab le  fo r  m anu fac tu ring  and the process eva lua tion  to  assure the  cus tom e r spec ifica tion  
th ro ug h  p rocedures d is tr ib u t io n  to  shop flo o r.

3. Procurment/Material Control: Th is  sub system  is to  eva luate supp lie r's capab ility  fo r  
m ate ria l c o n tro l and p rocu rem en t. H o w  do  they  handle the  cus tom e r com p la in t and p rov id e  
su ffic ien t co rre c tiv e  ac tion . H o w  w e ll do  they p e rfo rm  in  com ing  in spec tion  process , m a te ria l 
storage and storage su rround ing  (tem pera tu re , s h e lf life  aud it and h um id ity ) . A ls o , the process  
and d isp os it io n  on  the de fe c tive  m ate ria l and store  i t  away fro m  the  p ro d u c tio n  line. Is  there  
supp lie r c e r t if ic a tio n  p rog ram  im p lem en ta tion  and ve rifica tio n?

4. Manufacturing : S upp lie rs need to  have th e ir ow n  m anu fac tu ring  process f lo w  chart 
w h ich  de fines the  f lo w  from  assemble u n til packag ing  the  p rod u c t in c lu d in g  in spec tion  co n tro l 
H o w  do  they sp e c ifiy /p e rfo rm  test ope ra tion , in spec tion  gates p rope rly?  M a te r ia l in 
process/s torage w i l l  have to  be id en tif ie d  o b v iou s ly  and also p rope r housekeep ing a c tiv ity  in  
place.
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5. Final Inspection Gate: P rocedu re  fo r  fin a l p ro d u c t in spec tion  needed , also packag ing  
methods. H o w  w e ll they app ly  SPC techn ique at fin a l inspec tion  gate? H o w  w e ll are th e ir  
in spec to rs  tra ined  in  accordance w ith  the  p ro ce d u re /w o rk  in s tru c tio n  to  ensure th e ir sk ill?

6. Calibration ะ Th is  sub system is to  re v iew  the  supp lie rs ca lib ra tio n  and maintenance . 
H o w  have ca lib ra tio n  p lan and docum en ta ry  been m a in ta ined and fo llo w e d  up? H o w  w e ll are 
to o ls  /  equ ipm en t tha t are used fo r  in spec tion , qua lifie d  based on  in te rna tio na l standard and also 
the  personne l w h o  p e rfo rm  ca lib ra tio n  /  m aintenance tra ined  and qua lified . ?

7. Statistical T e ch n iq u e S ta tis t ic a l A p p lie d  M e th o d  is requ ired  fo r  supp lie rs  
m anu fac tu ring  con tro l. T h is  m e thod is to  ensure tha t supp lie r m anu fac tu ring  process is in  state o f  
con tro l. T h is  sub system  covers s ta tis tica l process co n tro l u t il iz a t io n  in supplie rs ' m anu fac tu ring  
process. A nd  also ,s ta tis tica l techn ique  /SPC  tra in in g  p rog ram  are requ ired  fo r  shop f lo o r  people, 
ope ra to rs , inspecto rs . H o w  w e ll are the  charts im plem ented p rope rly  and used to  m o n ito r the  
processes con tinuous ly?

S upp lie r score results fro m  supp lie r s e lf assessment ( fo r  overseas supp lie rs) and qua lity  
system  aud it ( fo r  loca l supp lie rs) are shown in  tab le  5.7.

-■ ........ .......  - ............... ............. ........

Supplier Name/Result(%)

Sub System Weight A B c D (O vs ) E (O vs) F (O vs) Category
M ange&Persnne l 0.2 75 79.2 83.33 95.83 83.33 75 C on d it io n a l A pp rv .

D ocum en ta tion 0.1 75 85.7 78 .57 96.43 82.14 75 C on d it io n a l A pp rv .

P rocurem en t 0.1 65.63 75 68.75 90.63 87.5 75 C on d it io n a l A pp rv .

M anu fa c tu rin g  &  
M a te ria l C o n tro l

0 .2 71 79.2 83.33 87.5 91 .67 71 C on d it io n a l A pp rv .

Final Accep tance 0.1 71 83.3 75 91 .67 79.16 71 C ond it io n a l A pp rv .

C a lib ra tio n 0.1 80 95 75 100 80 75 C ond it io n a l A pp rv .

S ta tis tica l Tech. 0 .2 50 31.25 75 75 75 50 C on d it io n a l A p p rv .

Total Score 71.23 71.25 78.07 92.07 82.88 68.8

Table 5.7 Supplier Quality System Assessment Score
S o u r c e :  S u p p l ie r  S e l f  A s s e s s m e n t  &  Q u a l i ty  S y s te m  E v a lu a tio n  r e s u l t  y e a r  1 9 9 8  o f M O L E X  T h a ila n d  L TD .
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lower: Local Suppliers
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F rom  the  above resu lt, i t  can be show n as g raph  5 .2 : S upp lie r Q u a lity  System  Score  
C om parison . I t  can be said th a t supp lie r c  has im p lem ented  s ta tis tica l techn ique  in  his 
m anu fac tu ring . S upp lie r c  supp lie r can supp ly US his s ta tis tica l process co n tro l da ta to  US to  p rove  
th a t h is m anu fac tu ring  is in  Stage o f  co n tro l. T h is  supp lie r can supp ly  the  SPC data and also he 
can co n tro l h is m anu fac tu ring  param ete r upon  M O L E X  Tha iland  L td . requ irem en t. SPC 
u til iz a t io n  score in  supp lie r p e rio d ic  eva lua tion  p rog ram  w i l l  be g iven  to  th is  supp lie r.

E ven  th ro ug h , s ta tis tica l techn ique  score o f  supp lie r D  is 75% , b u t th is  is s e lf assessment 
be ing  assessed b y  supp lie r and th is  supp lie r has never p rov id ed  US the  SPC data , even any  
s ta tis tica l techn ique  data. In  supp lie r p e rio d ic  eva lua tion  p rog ram , they  w i l l  n o t ob ta in  the SPC 
u til iz a t io n  score. A n d  also, supp lie r E  has h igh  score in  S ta tis tica l Techn ique  bu t data has never 
been subm itted  to  p ro ve  h is process co n tro l c a p a b ility . lt can be seen tha t data o f  s e lf assessment 
by the  supp lie r is no t re liab le . A l l m a jo r supp lie rs w i l l  be c lass ified in  cond it io n a l approva l 
ca tegory .

A s  a resu lt, p roposed  supp lie r p e rio d ic  eva lua tion  p rog ram  is to  grade the  m a te ria l q ua lity  
le ve l o f  these m a jo r supplie rs and v e r ify  supp lie r pe rfo rm ance  upon  6 q u a lity  fa c to rs  as m entioned  
in  chap te r 4 .2 .2  S upp lie r P e rio d ic  E va lua tio n  P rog ram . T h is  p rog ram  w i l l  be done by supp lie r 
q u a lity  engineer. I t  can show  the  real pe rfo rm ance  o f  supplie r.

5.2.2 Supplier Periodic Evaluation (Supplier Performance Rating)

S upp lie r P e rio d ic  E va lu a tio n  is the  process to  do  supp lie r pe rfo rm ance  ra tin g  based on  
IQ C  ( In  com ing  sec tion ) data and supp lie r supp lied data (SPC  app lica tio n  m e thod).

S upp lie r pe rfo rm ance  w i l l  be considered upon  the  fo llo w in g  q u a lity  fa c to rs

Factors Weifiht
- L A P T L o t A ccep tance  Rate ) 15
- D e fe c t Per M il l io n  (D P M ) 15
- P ro d u c tio n  C om p la in t 

( L in e  Feed B a c k ) and
C us tom e r C om p la in t 15

- Responsiveness &
E ffec tiveness o f  C A R 15

- Ship T o  S to ck  P rog ram 10
- SPC U til iz a t io n 10
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Table 5.8 :Supplier Periodic Evaluation on LAR DPM and MQP quality factors 
Source : IQC monthly report during Jul-Sep o f MOLEX Thailand L TD.

In  section 5 . 1 4 ,  th ree q u a lity  fa c to rs  L o t  A ccep tance Rate &  D e fe c t Per M il l io n  
and M a te r ia l Q u a lity  P rob lem s in c lud ing  itsd e ta il had been d iscussed A nd  also, sk ip  and ship to  
s tock  p rog ram  resu lt was exp la ined in  section 5 .1 .3 . T o  eva luate supp lie r pe rfo rm ance , rem a in ing  
tw o  q u a lity  fa c to rs  w i l l  be described as fo llow s ,

- 5.2.2.1 Problem Recurrence (Effectiveness Of Corrective Action) & CAR Responsiveness
S upp lie r co rre c tiv e  a c tion  responsive tim e  is tra cked  w hen  the  m a te ria l q u a lity  p rob lem  is 

cla im ed to  the  supp lie r. The re  are 4 issues as shown in  tab le  5.8 and 5 .9 .tha t the  supp lie r need to  
ta ke  the  co rre c tiv e  ac tion . The  resu lt o f  responsive tim e  in  co rre c t io n  a c tio n  is as be low .

Responsive
Time(day)

S upp lie r
R e f
no.

P art no. D e fe c t
C r ite ria

issued
date

D3 D 5 D 8 M o n th
T o

Y ea r
T o

D a te D a te
F 2219 89880 -0178 O u te r D iam e te r O f  P V C  

w ire  ove r spec.
98 /09 /17 - - 18 18 20

A 2218 89880 -0362 D am aged  P V C  w ire - - - N o
R esp on se

N o
R esp on se

D
2197 599 -9998 -54 D am aged  P V C  w ire  (1 ) 98 /09 /07 - - - N o

R esp on se
N o
R esp on se

2215 89870 -0068 Poor P V C  in su la to r  
a lig nm en t (1 )

98 /07 /15 - - - N o
R esp on se

N o
R esp on se

S upp lie r A  and D  have never p ro v id ed  the co rre c tive  ac tion  a fte r w e  have fed back to  
them , o n ly  supp lie r F has p rov id ed  US the  co rre c tiv e  a c tion  as exp la ined in  tab le  5.10. The

Table 5.9: Supplier Corrective Action Responsive Time Tracking Report
S o u r c e  : C o r r e c t iv e  a c t io n  e f f e c t iv e n e s s  p r o g r e s s  r e p o r t  in  S e p te m b e r  1 9 9 8  o f  M O L E X  T h a ila n d  L TD .
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de fec tive  samples and its  in fo rm a tio n  w ere  sent to  supp lie r fo r  in ves tiga tion  bu t they have never 
g iven  us the p rope r response.

8 D Steps Actions
D l :  Team  Estab lished Estab lish  a team  to  so lve the p rob lem
D 2 : C once rn  D esc r ip tio n O u te r D iam e te r is o ve r spec ifica tio n
D 3 : In te r im  A c tio n C heck the  balance w ire  at the  fin ished  goods w a re  house. 

There  are a fe w  ro lls  , p ro d u c tio n  date in  September, and 
all the  resu lt o f  o u te r d iam e te r o f  P V C  insu la ted  w ire  
is in  spec ifica tion .

D 4 : R o o t Cause D ue  to  the  beg inn ing  o f  the  p ro d u c tio n  o r  chang ing  o f  the  
co ndu c to r bobb in . The  o u te r d iam e te r P V C  insu la ted w ire  
may no t constan t and the a ffec ted  pa rt was no t taken  ou t

D 5 : C o rre c tiv e  A c tio n D u r in g  beg inn ing  o f  p rodu c tio n . A ll a ffec ted  pa rts  shall be 
scrapped away be fo re  p rodu c in g  the  next batch.

D 6 : Im p lem en ta tio n  o f  
perm anent co rre c tive  ac tion

P rodu c tio n  supe rv iso r in fo rm s  a ll o p e ra to r to  scrap  
a ffec ted  pa rts  w hen  runn ing  the  beg inn ing  o f  the  
p ro d u c tio n  and co n firm  w ith  in  process Q C  inspectors , fo r  
in spec tion  con firm a tio n .

D 7 : A c tio n s  to  p reven t 
recurrence

The p rocedu re  has been added in  w o rk  in s tru c tio n  fo r  
ex tru s io n  section.

In  process Q C  inspec to rs keep m o n ito r in g  the O .D  u n til 
the  p rob lem  is to ta lly  so lved

Im p lem en t the  co n tro l cha rt to  the P V C  insu la ted  w ire  
ou te r d iam eter.

D 8  : C ong ra tu la tio n  the  team

Table 5.10ะ Supplier Corrective Action on Outer Diameter Over Specification o f  p v c  insulated wire 
Source : Corrective Action Report of F Supplier as shown in appendix Vi

A fte r  re ce iv ing  the co rre c tive  ac tion  ( as shown in  append ix V I ) ,  M O L E X  Tha iland  L T D ,  
keeps m o n ito r in g  the 3 next lo t to  see the  e ffectiveness o f  the co rre c tive  a c tion  in c lu d in g  the  
q u a lity  p rob lem  issues o f  the  supp lie r A  and D  w h o  have never responded the  co rre c tive  ac tion  . 
P rob lem  recu rrence &  e ffectiveness o f  the  co rre c tive  a c tion  m on ito r in g  re po rt is shown as tab le  
5.11.
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Supplier
R e f
no.

P art no. D efect
C rite ria

E ffective 
date o f 
C A R

3 incom . 
lot
m onitorin 
g a fter 
C A R

R esult

Responsiven 
ess &  CAR 
Effectiveness 
Score (15%)

F 2219 89880-0178 Outer Diameter Of PVC 
wire over spec.

98/10/10 3 No
Rej.

12.5
A 2218 89880-0362 Damaged PVC wire - 4 No

Rej.
7.5

D
2197 599-9998-54 Damaged PVC wire ( 1 ) - 5 No

Rej.
7.5

2215 89870-0068 Poor PVC insulation 
alignment (1)

- 3 No
Rej.

7.5

Table 5.11: Problem Recurrence (Effectiveness O f Corrective Action) A  CAR Responsiveness 
Monitoring ReportSource : Corrective action effectiveness progress report in October 1998 ofMOLEX Thailand LTD.

Even though, supplier A and D have never fed back the corrective action but according to 
IQC historical data record, the material quality problems have never recurred in the 3 next lot. 
Therefore, there is no problem recurrence but no corrective action responsiveness. The score of 
responsiveness & CAR Effectiveness Score has been given 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 
recurrence problem to review effectiveness of the corrective action , have been given for this 
factor).

- 5.2.2.2 Statistical Process C on tro l

Two suppliers 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 supplier in order 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 keep implementing SPC in their manufacturing. It is more comfortable 
to submit the electronics data through internet.
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Two parameter that the supplier has controlled for US 5 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

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

From graph 5.3 :SPC for insulated wire concentricity ratio from supplier c  with Cpk 1.20 
and there are 4 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 to low Cpk. There are two issues that this supplier 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 individual 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 of the thickness of the insulated wire based on its 
upper and lower specification limit, if there is no out of specification value they will not take any 
action on the machine/process. Actually, if individual average value moves out of lower control 
limit. Action is required such as sorting on the product that 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 , point no. 1, 4 , 5 , 6  and 14, it 
can be seen that three consecutive points are out of controlled limit without supplier action at that 
period. They has considered that individual average value based on upper specification limit and 
lower specification limit, not upper and lower controlled limit.

Insulator

Best Concentricity is 100% = >  (A=B) 
Poor Concentricity is lower than 70%'

Concentricity =(A/B)*100 
Ratio
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Peroid : Jul-Sep
VARIABLE CONTROL CHART FOR SUPPLIER c

Operation EXTRUSION M/C NO. EXT 04
upper spec limit - Controlled Parameter : Concentricity ratio of insulated wire
lower spec limit 70.00

No, ..... 1 2 3 4 . 5 ; 6 7 8 8 9 10... 11 12 13 าr  14 : 15 II 16 17
measurement 1 78.00 87.00 81.00 80.00 78.00 87.00 83 00 84 00 82.00 86.00 78.00 88.00 89.00 86.00 86.00 r"  76.00 95 00

2 80.00 85.001 82.00 79.00 83.00 84.00 84.00 85.00 85.00 85.00 82.00 92.00 88.00 84.00 84.00 80.00 94.00
3 85.00 88.00 80.00 80.00 82.00 86.00 78.00 87.00 83 00 80.00 80.00 90.00 87.00 85.00 88.00 78.00 93.00
4 79.00 86.00 79.00 85.00 81.00 87.00 84.00 86.00 87.00 84.00 76.00 90.00 86.00 87.00 87.00 82.00 94.00

___ 5. 78.00 8 iQ 4 83.00 82.00 aaodLsom . 6100 .81,QO 84.00 9100 85.00 80.00 82 .00 ' . ...85.00 95.00Averaqe 80.001 86.60 81.00 80.40 : 81 40 85.20 81.80 84.40. 83.60 83.20 80.00 90.20 87.00 84.40 85.40 80.20 94.20
Ranoe ________ ___ ~TÔÔ1 3.00 4.00 7.001 5.001"  5.00 I 6.00 II 7โ00ไ 6.00 6.00 8.00 4.00 4,00 7 00 6.00 9.00 2.00

84.059 UC LX- 87.317 UCL R ‘ะ 11.94 Zucl = 0.00
5.647 LCL X « 80.800 ร 3 89 Z Ici = -3.61

1.20

X BA R  CHART

— / —r  " 7__ — J_A % L / -V

1 2 3 4 5 0 7 8 9 10 11 12 13 14 15 16 17
POINT NUMBER

♦  average
-------  CL
-------  UCL

LCL

R A NGE CHART

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17
POINT NUMBER

—♦ —  Range 
UCL R

Graph 5.3 :SPC for concentricity ratio: supplier c p
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P e ro id  ะ J u l-S e p
VARIABLE CONTROL CHART OF SUPPLIER c

Operation EXTRUSION M/C NO. 5
upper s p e c  limit 2 .5 2  Controlled P aram eter : O uter D iam eter Of Insulated W ire
low er s p e c  limit 2 .4 0

No. n r r ~2 r~3 r~4 5 "■ โ- 6 7 8 โ ท - 1ท า ท ใ 12 ท 3 ท น ิ 15 16 17  I
m easu rem en t 1 2.48 2.44 2.45 2.48 2.47 2.49 2.45 2.46 2.45 2.44 2.46 2.46 2.45 2.42 2.46 2.44 2.45

2 2.49 2.45 2.45 2.48 2.48 2.50 2.46 2.45 2.47 245 2.47 2.45 2.44 2.43 2.45 2.45 246
3 2.47 2.47 2.46 2.47 2.47 2.48 2.47 2.45 2.46 2.46 2.45 2.45 2.46 2.42 2.45 2.46 2.44
4 2.47 2.46 2.44 2.47 2.46 2.49 2.46 2.46 2.46 2.44 2.46 2.46 2.46 2.44 2.44 2.45 2.45
5 2.48 2,45 2,45 . 2,48 _ -2,47 _ 2.49 2,45 246 2,46 2.45 2.46 .... 2.46 2,45 __2,43 . 2,45 2.45 2.45

A verage 2 .48 2 .45 2 .45 2 .48 2 4 7 '  2 49 โ  2 .46 • 2 4 6  2 4 6  .; 2 4 5 2 .46 2 4 8 2 .4 5  เ ท 2 .43 2 .45 2 4 5 2 4 5
iRange r  00211 00311 0 .0 2 __ 0 .0 Ï [โ:•จิ:021 0.02 0.02 0.01 0 0 2 .  0.02 0 0 2 . 0.01 II 0 .0 2  II 0 0 2 1 ; า ว . 0 2 ] ท 0 . 0 2 | ท 1.021

2.458
0.019

U C L X =  2 .469
LCLXTะะ 2 .447

U C L R  = 0 .0 4  Z u c l = 4 .37
ร = 0 .014  Z Ici = 4 .09

Cpk 1.48

X BAR CHART

POINT NUMBER

RANGE CHART

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17
POINT NUMBER

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. 5
upper spec limit Controlled Parameter : Thickness Of Insulated Wire(UL1007)
lower spec limit 70.00

No. 1 2 3 4 5 6 ...7 .... 8 9 10 11 12 13 14 15 16 17 18 19 20 21 I ” 22 23 24 25
measurement 1 80.90 88.80 84.80 86.30 90.50 80.90 92.20 86.90 87.10 86.00 87.50 8690 86.00 83.20 88.60 83.20 92.90 82.90 82.60 87.10 84.80 โ  85.20 82.90 92.40 86.90

2 86.70 88.70 80.90 87.40 93.80 86.40 92.90 91.60 88.20 81.60 86.70 87.00 85.70 88.30 80.90 88.30 84.50 93.10 88.60 91.90 86.10 82.50 84.40 91.20 86.703 88.00 87.00 92.60 92.50 92.70 87.00 94.80 86.90 83.00 78.20 82.60 85.40 80.90 84.30 85.70 84.30 82.50 87.70 92.30 92.30 85.60 80.70 81.90 90.90 90.50
4 86.50 88.80 92.50 83.20 86.90 88.30 93.00 86.80 84,40 87.00 80.30 88.10 86.70 85.30 80.90 85.30 91.90 87.30 93.70 90.50 76.60 I 82.80 86.00 92.40 92.60
5 86.10 91.20 86.60 93.80 76.50 87.40 92.80 83.90 94.10 89.60 87.50 84.00 90.60 84.30 86.70 84.30 79.20 94.20 94,70 85.40 91.30 8220 8490 89*50 8740รsir 8à44l^^88ir^!wtT4.rëir9î!Ml ~i£82i

Range II 7V»0ll 4.20 Ifl 1ไ!oil 1Q.ji_0j r i7.30 8 7.40 l [ ~ 2 M L _ .7 J 0 r  ï  T10 ? 11^:40lf 7 J2^โ 4โ10!; 9.70 II 5.1QJI 7.70 II 5.10Ü 1 3 .7 0 iilV .3 0 l 12 .1 0 1 6.90 โ 14.70 li 4.50 i! 4.1011 2.90 II 5,90]

-  87.023
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S upp lie r F has con tro lle d  the  th ickness o f  the  insu la te  w ire  as shown in  G raph  5.5 :SPC  
fo r  c o n ce n tr ic ity  ra tio . T h e ir  C p k  is 1 .38 .The re  is no o u t o f  lo w e r con tro lle d  l im it po in t. O n ly  
one o u t o f  u ppe r c o n tro lle d  l im it  p o in t tha t w e  do  n o t cons ider as c r it ic a l po in t. In  th is  considered  
pe riod , they do  n o t im p lem en t SPC to  co n tro l the  o u te r d iam e te r o f  the  insu la ted w ire .

F rom  the  R  bar g raph  5.3 and 5.5 , i t  can be said tha t h is p rec is ion  on con cen tr ic ity  ra tio  
fro m  the  machines have flu c tua ted  a long  the  R  exist. T h is  means tha t the  the  p rec is ion  o f  the  
machines are n o t stable, the  supp lie r need to  p e rfo rm  mach ine maintenance. The  p rocedu re  fo r  
m ach ine m aintenance need to  have , and its  schedule need to  be defined.

F rom  g raph  5 .3 ,5 .4 ,5 .5 , i t  can be sum m arized in  tab le  5 .12  as be low ,

S u p p lier  c
C o n tro lled
p a ra m eter .

N o . o f  p o in t p o in ts  
O u t o f  lo w er  co n tro lled  
lim it

N o . o f  p o in t p o in ts  
O u t o f  u p p er  co n tro lled  
lim it

C p k

C oncen tr ic ity  ra tio  
o f  insu la ted w ire

4  ( 1 , 4 , 1 1 , 1 6 ) 2  ( 1 2 , 1 7 ) 1.2

O u te r d iam e te r o f  
insu la ted  w ire

1 ( 1 4 ) 4  ( 1 , 4 , 5 , 6 ) 1 .48

S u p p lier  F
C on ce n tr ic ity  ra tio  
o f  insu la ted w ire

N one 1 ( 7 ) 1 .38

T a b le  5.12: R esu lt o f SPC utilization o f supplier c  and F
Source: SPC supplied data o f supplier c  and F during Jul-Sep 1998

In  conc lus ion , these tw o  supp lie r meets o u r requ irem en t in  SPC u tiliz a tio n  also, to  use 
SPC as a to o l to  c o n tro l process. The supp lie rs w i l l  have to  k n o w  the w ay  to  im p ro ve  th e ir  
m ach ine d u rin g  runn ing  the  p rodu c tio n . The  a c tion  w i l l  have to  be taken  p ro p e r ly  w hen the re  is a 
ou t o f  co n tro lle d  p o in t d u rin g  p rodu c in g  the  p roduc t.
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S u p p l ie r  P e r io d ic  E v a lu a t io n  d u r in g  J u l  - S e p  1 9 9 8

A s a resu lt o f  5 q u a lity  fa c to rs , supp lie r pe rfo rm ance  ra tin g  eva lua tion  on th e ir p roduc ts  
are as shown in  tab le  ร. 13,

พ -  •■̂ -*•พ'

»

รุ::&
.... . . .• , .

• ’ *  T ÿ  '**"4

i  1 V  
™ น ' ^ ;ร  

• ,

< *

โ ' ' ’' ! " . ' ' ' " - 'V 'T ,-y, ^ 

■
. . . . . . . .

-
\ ร - ‘ f รบ

c 15 15 15 15 3.3 10 73.3
B 15 15 15 15 5 0 65
F 10 13 10 7.5 3.3 10 53.8
E 7 13 15 15 3.3 0 53.3
A 15 15 10 7.5 3.33 0 50.83
D 15 15 5 7.5 3.3 0 45.8

M E A N Ü S l
T a b le  5 .1 3 ; S co re  resu lt from  su p p lier  p er fo rm a n ce  p er io d ic  e v a lu a tio n
S o u r c e  : S u p p l ie r  P e r io r d ic  E v a lu a tio n  r e p o r t  o f  p e r i o d  J u l-S e p  1 9 9 8

S upp lie r c has never been fo und  the  p ro d u c t q u a lity  p rob lem  b o th  at IQ C  gate and in  the  
p ro d u c tio n  line  and also, SPC u til iz a t io n  in  th e ir  process is app lied  p rope rly . H ow eve r, th e ir  
p ro d u c t q u a lity  does n o t meet o u r requ irem en t in  o rde r to  app ly  sk ip  &  ship to  s tock  p rog ram . 
A lth o u g h  , the re  is no p rod u c t q u a lity  p rob lem  o f  supp lie r B  'ร p roduc ts , b u t th is  supp lie r does 
no t co n tr ib u te  to  im p lem en t SPC in  th e ir  m anu fac tu ring  , no  evidence o f  SPC im p lem en ta tion  . I t  
can be seen tha t supp lie r B  'ร m anu fac tu ring  process w i l l  face to  process s ta b ility  p rob lem  in long  
te rm  even th ough  its  p roduc ts  have never been fo und  the  p ro d u c t q u a lity  p rob lem  at IQ C  gate and 
p ro d u c tio n  line  o f  M O L E X  Tha iland  L T D  .

P ro du c t q u a lity  p rob lem s o f  supp lie r F , w e re  found  at IQ C  gate and p ro d u c tio n  line  o f  
M O L E X  Tha iland  L T D , . The  co rre c tive  a c tion  was im p lem ented p rope rly . SPC u tiliz a tio n  has 
been used in  its  m anu fac tu ring  process. T ha t means the  p rod u c t q u a lity  has been m on ito red . Th is  
shows the  po te n tia l s treng th  in m anu fac tu ring  process co n tro l in  lo ng  te rm .

S upp lie r E  has one p rod u c t q u a lity  p rob lem  o ve r th is  pe rio d , w ro n g  c o lo r  o f  tube  p roduc t 
1 lo t was supp lied  to  M O L E X  Tha iland  L T D , bu t they made the  rep lacem ent on  tha t day. Th is  
occu rred  because o f  m iscom m un ica tion  w ith in  supp lie r1 s ta f f g roup . N o  suppo rt evidence o f  SPC  
u til iz a t io n  in  its  m anu fac tu ring  process , th is  is the  w eak  area o f  th is  supplie r.
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P ro du c t q u a lity  p rob lem s has been fo und  on p roduc ts  o f  supp lie r A  and D , they  do  no t 
respond the p ro p e r a c tio n  in c lu d in g  co rre c tive  a c tion  the q u a lity  p rob lem  A lso , the re  is no  SPC  
u tiliz a tio n  in  th e ir  process. These tw o  supp lie rs have never responded the  p rope r a c tio n  o r  any  
im p rovem en t p lan to  M O L E X  Tha iland  L td . The resu lt o f  supp lie r p e rio d ic  eva lua tion  is as in  
g raph  5 .6 b e low ,

SUPPLIER PERFORMANCE PERIODIC EVALUATION
%

c B F E A D
L o t  A c c e p t a n c e  R a t e i 15.00 15.00 10.00 7.00 15.00 15.00
P P M  a t  I O C 15.00 15.00 13.00 13.00 15.00 15.00
M a te ria l Q u a lit y  P r o b l f l 15.00 15.00 10.00 15.00 10.00 5.00
R e s p o n s iv e n e s s 3 15.00 15.00 7.50 15.00 7.50 7.50
S h i p  T o  S t o c k  P ro g rs 3.30 5.00 3.30 3.30 3.33 3.30
S P C  U t i liz a t io n 1 ÏTOSB 0.00 ÏO.00" 0.00 0.00 0.00
T o t a l  S c o r e 73.30 65.00 53 80 53.30 50.83 45.80
M e a n * 57.00 57.00 57.00 57.00 57 00 57.00

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

G ra p h  5 .6  ะ S u p p lie r  P er fo rm a n ce  P er io d ic  E v a lu a tio n
S o u r c e  : S u p p l ie r  P e r io d ic  E v a lu a tio n  r e p o r t  o f  p e r i o d  J u l-S e p  1 9 9 8

I t  can be said tha t no supp lie r can be approved  supp lie r in  M O L E X  Tha iland  L T D , those  
supp lie rs can be cond it io n a l app roved supp lie rs in  sho rt te rm  pe riod  and th is  p rog ram  needed to  
be con tinued  in  o rde r to  m o n ito r  and eva luate supp lie r p e rio d ic  eva lua tion . A ls o , supp lie r 
pe rfo rm ance  feed back process is im po rta n t th in g  tha t those supp lie rs have to  acknow ledge  h is  
pe rfo rm ance  and p ro v id e  g o od  CO ope ra tio n  to  M O L E X  Tha iland  L T D  to  make the  im p rovem en t 
on  th e ir  p rod u c t tha t are m a te ria l fo r  fin ished  goods assembly o f  M O L E X  Tha iland  L T D .
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F ig u re  5 .3  ะ In tera ctio n  b etw een  su p p liers  an d  M O L E X  T h a ila n d  L T D  co m p a n y

In  conc lu s ion  , supp lie r q u a lity  management a c tiv it ie s  is as in  fig u re  5.3. supp lie r A  has 
responded in  nega tive  w ay  and never have the  pos itive  im p rovem en t p lan . T h is  supp lie r w il l be 
d isqua lifie d  upon  proposed m ethod as m entioned in  chap te r 4 .2 .3  S upp lie r D isq u a lif ic a tio n  
Process. The  M O L E X  Tha iland  L T D  p roduc ts  , its  m a te ria l w i l l  be trans ited  to  the  o th e r supplie rs  
w h o  can g ive  US s trong  /p o s itiv e  CO ope ra tio n  and responsiveness.

5.2.3 Supplier Disqualification Process

A s p roposed m ethod in  chap te r 4 .2 .3 , supp lie r d isqua lifica tio n  process has been proposed  
to  fu n c tio n a l manager to  te rm ina te  supp lie r A  , based on the supp lie r p e rio d ic  eva lua tion  and 
resu lt o f  supp lie r response. S upp lie r management team  rev iew ed  the  resu lt o f  supp lie r response. I t  
can be said tha t th is  supp lie r responded back to  M O L E X  Tha iland  L T D  in  nega tive  way. The  
im p rovem en t p lan  w i l l  n o t be subm itted , no CO ope ra tio n  to  M O L E X  Tha iland  L T D . A s a resu lt, 
S M T  proposes to  d isqua lify  th is  supp lie r to  fu n c tio n a l managers and to p  management team . They  
agree to  d isq ua lify  th is  supp lie r b u t S M T  w il l  be responsib le  fo r  p ro d u c t trans itio n . A l l  M O L E X  
Tha iland  L T D  'ร p rodu c ts  tha t use m a te ria l o f  supp lie r A  w i l l  be rem oved  to  the o the r supplie rs  
w h o  have b e tte r q u a lity  and CO opera tion .
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Supplier'name

Location

SALES
FACTORY

รupplier Disqualification Proposal

S upp lie r A
Date 98/10/07
Assessment/Quality Audit Score 11.23

ฯ
I

947/23-24 THOSAPHOL LAND BUILDING 4 6 th FLOOR BANGNA TRAD RD. KM. 3 BANGNA BANGKOK 10260 !
52 MOO 5 TAMBOL NONGKAKHA AMPHUR PHANTHONG CHONCURI

QA Engineer's justification

---------------According.to supplier periodicperformanceranking/review. ThaiwonderfuLWireS Gable _CaJ_tsLobtaio.e<L
scgre_50.83 ...Level5(E) from 6 m aior suppliers , This score IS required improvemeoLplao ,( please attachm ent for référencé! 
but .they w ill not proyide.any improvement plan to show his capability in his process.
____________ Aad.al.so^they_shcweAbad.behayiouriresponse.to US. It can be. said that they have.aoJmpcoyemenLsap_abilityJo_s.uppori
our.company. As.a result, suppiieunanagem ent.team , proposes to.d isqualifylh is supplier. His_proclpctYyilLoptJ5e_use<llor_a.ny 
O.ur.oew.prqd.ucLd.eyelop.merit and.rnatenaLselection.Pj.SQ the existing products 1 we are reviewing to switch our source under 
priceJeJiyery.^quality_aadj'esponsivenessj»nsideration.

Buyer c3  ^  j o j o s .

Engineer ไ ^ ;

Agreed by T Comment Recommendation

F igure 5.4 : S u p p lier D isqualification  P roposal fo r  fu n c tio n a l m anagem ent review
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5 .3  Im p ro v em en t R esu lt C o m p a r iso n  B e tw een  B efo re  a n d  A fter  Im p lem en ta tio n

5.3.1 Goal Review After Supplier Quality Improvement Implementation

F rom  chap te r 4 section 4 .1 .4  IQ C  da ta u t iliz a tio n , lo t acceptance ra te  and p rod u c tio n  
com p la in t ( lin e  feed back ra te ), had been rev iew ed du rin g  Jul 98 -  N o v  98 ( a fte r im p lem en ting  
the  supp lie r q u a lity  im provem ent.

Total
inco
ming
lot

Total
accep
lot

Total
%
LAR

Supplier
A

%
LAR B

%
LAR c

%
LAR D

%
LAR E

%
LAR F

%
LAR

Jan98 130 120 92.31 48 100 15 100 6 83.3 7 71.4 7 85.7 2 100
Feb98 167 164 98.2 44 100 41 100 6 83.3 41 95.4 1 100 0 100
Mar98 155 151 97.42 41 97.6 11 100 1 100 44 100 7 100 2 100
Api98 279 276 98.92 104 100 25 100 1 100 43 100 33 94 1 100
May98 155 154 99.35 28 100 19 100 1 100 34 100 0 0 5 100
Total 886 865 97.63 265 99.57 111 100 15 94 169 94 48 95.43 10 100
10%
imprv(Goal) - - 98 - 99.6 - 100 - 94 - 94 - 95.5 - 100

Table 4.1( chapter 4): Lot Acceptance Rate during Jan 98 - May 98 (Before implementation) 
Source: IQC monthly report (Jan 98 - May 9ร) , MOLEX Thailand LTD.

Total
inco
ming
lot

Total
accep
lot

Total%
LAR

Supplier
A

%
LAR B

%
LAR c

%
LAR D

%
LAR E

%
LAR F £

Jul 98 184 182 98.91 18 100 14 100 1 100 40 100 8 88 5 100
Aug98 250 248 99.2 51 100 30 100 4 100 59 100 7 100 13 100
Sep98 169 166 98.22 57 100 46 100 2 100 21 100 4 100 4 100
Oct98 179 171 95.53 33 94 26 100 0 0 37 100 6 100 7 100
Nov98 217 213 98.16 58 100 55 100 7 87.5 29 100 0 0 4 100
Total 999 980 98.1 217 99.1 171 100 14 93 166 100 25 96 33 100

Goal 98 99.6 100 94 94 95.5 100

Table 5.14: Lot Acceptance Rate during Jul 98 - Nov 98 ( After implementation) versus goal
Source: IQC monthly report (Jul 98 - Nov 98) , MOIÆX Thailand LTD.
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As explained in the chapter 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 at 2.25 %. Incoming quality control section would perform 
inspection then submit the weekly 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 - May 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 % improvement. This lead to goal achievement in lot acceptance rate of 
overall supplier that is 98.10%. It can be said that the lot acceptance rate at IQC has been 
increased by 10% based on 97.63%.

However, the product from supplier A and c  had been found its quality problem during 
incoming inspection. Lot acceptance rates of supplier A and c  are less than goal by 0 5 and 1 % 
respectively. One rejected iot of total 217 lots of supplier A product, was found in Oct 98 during 
incoming inspection and one rejected lot of total 14 lots of supplier c  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 of 98.00 %. And the suppliers have provided the corrective action properly.

Although, IQC section had found the rejected item during incoming inspection on the 
products that had been supplied by supplier A and c  but the rate does not impact to the goal of 
total lot acceptance rate. It can be seen that lot acceptance rate has been increased by 10% after 
implementing the supplier quality improvement to MOLEX Thailand LTD.
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Total
inco
ming
lot

TotalItems LFB
rate
(%)

S u p p lier

A %LFB B %LFB c %LFB D %LFB E %LFB F %LFB

Jan98 130 6 4.62 48 2.08 15 0 6 0 7 0 7 0 2 0
Feb98 167 1 0.6 44 0 41 0 6 16.67 41 0 1 0 0 0
Mar98 155 1 0.65 41 2.44 11 0 1 0 44 0 7 0 2 0
Apr98 279 8 2.87 104 0 25 0 1 0 43 4.65 33 0 1 0
Ma}98 155 7 4.52 28 7.14 19 0 1 100 34 2.94 0 0 5 0
Total 886 23 2.65 265 2.33 111 0 15 23.33 169 1.52 48 0 10 0
15%imprv. - - 2 .2 5 - 2 - 0 - 19 - 1.3 - 0 - 0

Table 4.2(from chapter 4) : Production complaint (Line Feed Back (% LFB)) during Jan 98 - 
May 98 (Before implementation)
Source: IQC monthly report (Jan 98 - May 98) , MOLEX Thailand LTD.

Total
inco
ming
lot

Total
Items LFB

rate
(%)

S u p p lier

A %LFB B %LFB c %LFB D %LFB E %LFB F %LFB

Jul 98 184 oJÙ 1.09 18 0 14 0 1 0 40 2.5 8 0 5 0
Aug98 250 0 0 51 0 30 0 4 0 59 0 7 0 13 0
Sep98 169 4 2.37 57 1.75 46 0 2 0 21 4.76 4 0 4 0
Oct98 179 4 2.23 33 3 26 1 0 0 37 0 6 0 7 0
Nov98 217 4 1.84 58 6.9 55 0 7 0 29 0 0 0 4 0
Total 999 14 1.4 217 2.76 171 0.58 14 0 166 1.08 25 0 33 0
Goal - - 2 .2 5 - 2 - 0 - 19 - 1.3 - 0 - 0

Table 5.15: Production complaint (Line Feed Back (% LFB))iuring Jul 98 - Nov 98 (After 
implementation) versus goal.
Source: IQC monthly report (Jul 98 - Nov 98) 1 MOLEX Thailand LTD.
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From table 5.15, production complaint rate (line 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 production complaint rate has been reduced from 2.65 % to 1.4 % . 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 the production complaint rate has been 
reduced by 47 %.

However, the product from supplier A and B were found the quality problem in the 
production line. Supplier A , 6 rejected items of 217 lots were found the quality problems ( 
Insulation damaged, Wrong type of PVC wire) in the production line. This lead to high 
production complaint rate (over goal). God of production compldnt rate for supplier A is 2.00 % 
but it is 2.76% in actud. Supplier B, 1 rejected item of 171 lots were found the qudity problem 
(Bond strength between insulator and conductor is over specification) in the production line. This 
lead to high production complaint rate (over god). God of production compldnt rate for supplier 
B is 0.00 % but it is 0.58% in actual. However, these rejected items do not impact to overdl goal 
of production compldnt rare. And the qudity problems have been 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 o f  MOLEX Thailand LTD

5.3.2.1 Incoming Quality Control

Proposed incoming inspection plan for incoming inspection has been utilized effectively in 
order to detect the potential failure that could occur in the supplier manufacturing process. The 
work instruction based on MIL STD 105E sampling plan also has been used for incoming 
inspection to prevent the product entering the production. This leads to production complaint rate 
reduction.

Proposed work instruction and incoming qudity control is expldned obviously 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 quality system audit had been agreed by supplier 
management team consisting of purchasers, product engineers and QA engineers. It had been 
implemented properly. Supplier Periodic Evaluation had been implemented and its concepts had 
been agreed 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.

Supplier 'ร 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 IQC section when the products arrive the factoiy.

Relationship between MOLEX Thailand LTD and the suppliers has been improved, 
communication in aspect of purchasing , quality issue, product development to keep developing in 
product (finished goods product ion MOLEX Thailand LTD) quality improvement. Supplier 
performance rating result has been used in stage of new project/production development as called 
material selection. The products o f 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 o f the products to the suppliers so that they will 
improve both their product itself and process control to keep it in state of control
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