
CHAPTER 4
IMPLEMENTATION OF QUALITY COST PROGRAM

4.1 Introduction
B e fo re  th e  q u a l i ty  c o s t  p r o g ra m  s ta r t ,  th e  c o m p a n y  h a s  its  o w n  q u a l i ty  s y s te m  to  

c o l le c t  s o m e  q u a l i ty  c o s ts ,  e v e n  th e y  a re  fe w . n a m e ly  s c ra p  a n d  r e je c ts  in  th e  f a c to ry , 

a n d  c o m p e n s a t io n  c h a rg e  f ro m  c u s to m e r . O th e r  q u a li ty  c o s ts  s u c h  a s  a p p ro v a l  

( p a y m e n t  to  th i r d  p a r t ie s ,  i.e . S G S  ( I S 0 9 0 0 2 ) ,  A J A  ( IS O  14001 ). C S A , U L , e tc .) .  

I n c o m in g  Q u a li ty  C o n tro l  ( IQ C ) , Q u a l i ty  t r a in in g  a n d  im p r o v e m e n t  p r o g ra m s ,  w e re  

n o t c a lc u la te d ,  e v e n  th o u g h t  th e  a c t iv i t ie s  e x is t .

4 .1 .1  P ro d u c t  s e le c t io n

In o r d e r  to  k ic k  o f f  th is  p r o je c t  w i th in  th e  l im i te d  t im e . T h e re  a re  to ta l  5 

d i f f e r e n t  m o d e ls  in  th is  c o m p a n y . W e  p la n  to  ta k e  a  p r o d u c t  a s  c a s e  s tu d y . T h e  

s e le c t io n  u s e  th e  c o m p a r i s o n  o f  m a jo r  fa i lu re  c o s t  a g a in s t  m a n u f a c tu r in g  c o s t  a s  ta b le

4.1

Table 4.1 Major failure cost comparison among different product in year 2000
U n it :  B ah t

Product Mode! Failure cost (scrap & 
compensation charge) Sales

Failure cost
X 100%

Sales value

A
6.644.3041 1,201.049 4.556.745 797.357.790 1 40%

B
6.918,502678.426 30.529,170 1.154,763.900 3.24%

c
2.392.63137,447.672 737,514,585 0.32%

D
893,2372,392.631 148,499,145 0.60%

E
209,752

893.237 40,193,325 93,949,965 43%



T h e  d a ta  o n  th e  ta b le  4.1 a re  f ro m  th e  a p p e n d ix  F.

W e  c a n  s e e  p r o d u c t  E  a n d  p r o d u c t  B  h a v e  h ig h  fa i lu re  c o s t .
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F o r  th e  p r o d u c t  E  to ta l  p r o d u c e d  6 9 ,8 3 1  p c s . C o n s is t in g  o f  o n ly  2 .6 7 %  o f  

to ta l  p r o d u c t  v o lu m e . A ls o , th e  p r o d u c t  h a v e  a  s e r io u s  d e s ig n  is s u e , it is  v e ry  

e x c e p t io n a l .  It is  th e re f o r e  n o t s e le c te d  a s  th e  p r o d u c t  fo r  q u a l i ty  c o s ts .

W e  s e le c t  p r o d u c t  B  a s  th e  p r o d u c t  in d e x  to  p e r f o rm  th e  q u a l i ty  c o s t 

im p ro v e m e n t .  T h is  is  b a s e d  on :

a. T h e  ra t io  o f  f a i lu re  c o s t  a g a in s t  s a le s  is  h ig h .

b . I t is  th e  m a in  p r o d u c t  o f  th e  c o m p a n y . T o ta l  p r o d u c e d  8 1 2 ,1 9 1  se ts . 

C o n s is t in g  o f  3 6 .4 %  in  te rm  o f  p r o d u c t io n  v o lu m e .

c. T h e  p r o d u c t  h a s  a  r e la t iv e ly  lo n g  p r o d u c t  l i f e t im e , th e re f o r e  w e  

h a v e  e n o u g h  t im e  to  c a r ry  o u t  th e  p ro g ra m .

4 .1 .2  C o s t  o f  q u a l i ty  (C O Q )  m o d e l

A s  th e  l i te r a tu r e  s u rv e y , th e  P A F  m o d e l  is u s u a lly  u s e d  fo r  th e  o r g a n iz a t io n  

w h ic h  is e n g a g e d  in  th e  m e c h a n ic a l  o r  e le c t r ic a l  p r o d u c ts ,  a n d  it is  s u i ta b le  fo r  th o s e  

d o  n o t  s e t  u p  a c t iv i ty  b a s e d  c o s t in g  s y s te m . A s  th e  c o m p a n y  u se  s ta n d a r d  c o s t in g  

s y s te m . T h e r e fo re ,  th e  P A F  m o d e l  is  s e le c te d  a s  th e  re s e a rc h .

4.2 Application of BS 6143 (part 2)
B S  6 1 4 3  (p a r t2 )  is a p p l ie d  fo r  th is  c a s e  s tu d y . F ir s t ly  e a c h  e le m e n t  o f  B S  6 1 4 3  

p a r t  2 w a s  l i s te d  a n d  c h e c k e d  a g a in s t  c u r r e n t  w o rk in g  p r a c t ic e  in  th e  c o m p a n y .

Q u a l i ty  c o s ts  a re  p r e s e n te d  in  a fo rm a t  s u c h  th a t  th e  c o s ts  a re  s p l i t  in to  th e  

f o l lo w in g  th re e  c a te g o r ie s :

P re v e n t io n  c o s t ;  A p p r a is a l  c o s t ;  a n d  fa i lu re  c o s t . T h e  f a i lu re  c o s t  is  s p l i t  in to  

in te r n a l  f a i lu re  c o s t  a n d  e x te rn a l  f a i lu re  c o s t.
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T h e  c o s ts  a re  c o l le c te d  p e r  f in a n c ia l  m o n th . T o  f a c i l i ta te  th e  c o l le c t io n  o f  

r e le v a n t  in fo rm a t io n ,  d a ta  c o l le c t io n  fo rm s  a re  d i s t r ib u te d  th e  r e le v a n t  p e r s o n n e l .  T h e  

in f o r m a t io n  o n  th e s e  fo rm s  is c o d e d  s u c h  th a t  it c a n  b e  a l lo c a te d  to  th e  r e le v a n t  c o s t  

s e c t io n . T h e  r e le v a n t  in fo rm a t io n  is  c o m p i le d  in to  th e  a p p ro p r ia te  f o r m a t  p r io r  to  

p r e s e n ta t io n .

F o r  th e  c a s e  o f  a t im e  b e in g  q u o te d  o n  th e  d a ta  c o l le c t io n  f o rm s , th e n  th e  

a p p r o p r ia te  lo a d e d  la b o r  c o s t  p e r  h o u r  w ill b e  u s e d  to  c a lc u la te  th e  c o s t.

In  o r d e r  to  f in is h  th e  p r o je c t  in  a h a l f  y e a r  t im e  f ra m e , th e  c o s t  e le m e n t  is 

r e v ie w e d  a n d  s e le c te d .

4 .2 .1  P re v e n t io n  c o s t

P re v e n t io n  c o s t  is c a lc u la te d  b a s e d  o n  th e  t im e  s p e n d  o n  e a c h  a c t iv i ty .

B a s ic a l ly ,  Q A  h a v e  th re e  e n g in e e r  to  p e r f o rm  q u a l i ty  s y s te m  a n d  a p p ro v e d . 

T h e re  a re  s ix  m a in  p r o d u c ts  in  th e  c o m p a n y . T h e r e fo re ,  it is  d i f f ic u l t  to  id e n t ify  th e  

q u a l i ty  c o s t  in  s o m e  e le m e n ts .

A 1 Q u a li ty  p la n n in g

T h e  c a lc u la t io n  o f  th is  c o s t  is  b a s e d  o n  th e  t im e  s p e n t  in  c a r ry in g  

o u t a c t iv i t ie s  s u c h  a s  o v e ra l l  q u a li ty  p la n . F M E A 's  c o m p il in g  q u a li ty  p la n s ,  m e e t in g s  

w i th  c u s to m e r s  w i th  r e g a rd  to  q u a l i ty  r e q u i r e m e n ts  fo r  n e w  p r o d u c ts ,  a n d  t im e  s p e n t 

im p le m e n t in g  th e s e  r e q u i r e m e n ts .  A s  th e  c a lc u la t io n  d i f f ic u l ty ,  w e  s im p ly  c a lc u la te  

th e  r e s p o n s ib le  e n g in e e r ’ร t im e  in p u t  a n d  a l lo c a te  th e  c o s t  to  th e  r a t io  o f  p r o d u c t  

q u a n t i ty .

T h is  w o rk  m a in ly  fa l ls  in  Q A  d e p a r tm e n t .  P E  a ls o  s h a re s  s o m e

jo b s .

A 2  D e s ig n  a n d  d e v e lo p m e n t  o f  q u a l i ty  m e a s u r e m e n t  a n d  te s t

e q u ip m e n t .



44

T h is  c o s t  c a n  b e  b a s e d  o n  th e  t im e  ta k e n  to  d e s ig n  d e v e lo p  a n d  

m a n u fa c tu r e  in s p e c t io n , te s t  a n d  m e a s u r in g  e q u ip m e n t  s u c h  a s  j i g s ,  f ix tu re s ,  

te m p la te s ,  e tc .

T h e  c o m p a n y  is  a  m a n u fa c tu r in g  f irm , w i th o u t  d e s ig n  fu n c t io n . 

T h e  a c t iv i ty  is  m a in ly  p e r f o rm e d  in  its  h e a d q u a r te r .

A s  th e  c a lc u la t io n  d i f f ic u l ty ,  it w ill  n o t  b e  c a lc u la te d  in  th is  p ro je c t.

A 3  Q u a l i ty  r e v ie w  a n d  v e r i f ic a t io n  o f  d e s ig n

T h is  c o s t  is b a s e d  o n  th e  t im e  s p e n t  o n  n e w  p r o d u c t  r e v ie w  / 

v e r i f ic a t io n  in  d e s ig n  p e r s p e c t iv e .  A c t iv i t i e s  in c lu d e  r e l ia b i l i ty  te s t ,  p e r f o rm a n c e  

in s p e c t io n ,  e tc .

T h is  w o rk  m a in ly  fa l ls  in  H Q  R & D  a n d  Q A . T h is  m a n u f a c tu r in g  

c o m p a n y  in v o lv e s  s o m e  o f  th e m .

T h is  e le m e n t  w ill  n o t b e  c a lc u la te d  in  th is  p ro je c t .

A 4  C a l ib r a t io n ,  v e r i f ic a t io n  a n d  m a in te n a n c e  o f  in s p e c t io n  a n d  te s t

e q u ip m e n t

C a l ib r a t io n  c o s t  is ta k e n  a s  th e  c o s t  o f  e x te rn a l  c a l ib r a t io n  o f  

e q u ip m e n t ,  th e  h o u r s  w o rk e d  b y  c a l ib r a t io n  p e r s o n n e l ,  a n d  th e  c o s t  o f  th e  p u r c h a s e  o f  

e q u ip m e n t  fo r  c a l ib r a t io n  p u rp o s e s .

V e r i f ic a t io n  a n d  m a in te n a n c e  o f  in s p e c t io n  te s t  m e a s u r e m e n t  

e q u ip m e n t  is  b a s e d  o n  th e  h o u r s  w o rk s  b y  p e r s o n n e l  in  c a r r y in g  o u t  th e  a b o v e  

m e n t io n e d  a c t iv i t ie s .

T h e  c o s t  w ill  c o v e r  fo r  c a l ib r a t io n ,  v e r i f ic a t io n  a n d  m a in te n a n c e  o f  

q u a l i ty  d e p a r tm e n t .  It is r e c o r d e d  a n d  a l lo c a te  to  p r o d u c t  r e fe r  to  p r o d u c t  ra tio n . 

T h o s e  c o s t  o n  e q u ip m e n t  fo r  m a n u f a c tu r in g  th e  p ro d u c t  is  n o t  in c lu d e d .

T h is  w o rk  f a l ls  in  P E  d e p a r tm e n t.
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A 5  S u p p l ie r  a s s u r a n c e

T h is  c o s t  is  b a s e d  o n  th e  h o u r s  w o rk e d  b y  s u p p l ie r s  a s s u r a n c e  te a m  

in  c a r ry in g  o u t s u p p l ie r  a s s u r a n c e  a c t iv i t ie s  s u c h  a s  v e n d o r  s u r v e i l la n c e ,  a n d  o n  th e  

e x p e n s e s  in c u r re d  o n  re la te d  a c t iv i t ie s ,  su c h  a s  s u p p l ie r  v is its .

T h is  w o rk  fa lls  in  Q A  d e p a r tm e n t .  P u r c h a s in g  d e p a r tm e n t  a n d  P E

d e p a r tm e n t .

A s  th e  c a lc u la t io n  d i f f ic u l ty ,  th is  is  n o t  in c lu d e d  in  th is  p ro je c t .

A 6  Q u a li ty  t r a in in g

T h is  c o s t  is  ta k e n  a s  b e in g  th e  c o s t  o f  e x te rn a l  q u a l i ty  r e la te d  

c o u r s e s  a t t e n d e d  b y  e m p lo y e e s ,  a ls o  ta k e n  in to  a c c o u n t  is  th e  t im e  s p e n t  by  

e m p lo y e e s  in  a t t e n d in g  b y  in te rn a l  q u a l i ty  r e la te d  c o u rs e s .

T h is  w o rk  fa l ls  in  H R  d e p a r tm e n t.  It c a n  be  g o t f ro m  a c c o u n t in g

d e p a r tm e n t .

A 7  Q u a l i ty  a u d i t in g

T h e  n u m b e r  o f  h o u r s  w o rk e d  in  e n s u r in g  th a t  th e  d e p a r tm e n ta l  

p r o c e d u r e s  m e e t  I S 0 9 0 0 0  r e q u i r e m e n ts  a n d  th e  h o u r s  s p e n t  o n  c a r r y in g  o u t  in te rn a l 

s y s te m  a u d its .

T h e  w h o le  o f  th is  w o rk  fa lls  in  Q A  d e p a r tm e n t.

A 8  A c q u is i t io n ,  a n a ly s is  a n d  r e p o r t in g  o f  q u a l i ty  d a ta

T h e  c a lc u la t io n  o f  th is  c o s t  is b a s e d  o n  th e  t im e  s p e n t  b y  q u a li ty  

d e p a r tm e n t  e m p lo y e e s  in  c o l le c t in g , a n a ly s is ,  r e c o r d in g  a n d  r e p o r t in g  th e  q u a l i ty  d a ta  

u s e d  fo r  th e  d a i ly  u p d a t in g  o f  th e  p r o c e s s  c o n tr o l  c h a r ts  fo r  e a c h  p r o d u c t ,  th e  w e e k ly  

in te r n a l  m a n u f a c tu r in g  a n d  p r o c e s s  r e je c t  r a te  r e p o r ts ,  a n d  th e  d a ta  u s e d  in  th e  

m o n th ly  re p o r ts .

T h is  w o rk  fa lls  in  Q A  d e p a r tm e n t.
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A 9  Q u a l i ty  im p r o v e m e n t  p r o g ra m

T h is  c o s t  is b a s e d  o n  th e  t im e  a n d  a c tu a l  c o s t  s p e n t  in  a t te n d in g  

q u a l i ty  im p ro v e m e n t  s te e r in g  c o m m it te e  m e e t in g s , a n y  p r o d u c t  q u a l i ty  im p ro v e m e n t  

m e e t in g s  h e ld , a ls o  q u a li ty  in c e n t iv e  s c h e m e .

T h is  w o rk  f a l ls  in  Q A  d e p a r tm e n t .  P E  d e p a r tm e n t  a n d  p ro d u c t io n

d e p a r tm e n t .

C o n s id e r in g  th e  r e s e a rc h  t im e  lim it.

In  s u m m a ry .  A 1 q u a l i ty  p la n n in g .  A 4  c a l ib r a t io n ,  v e r i f ic a t io n  a n d  

m a in te n a n c e  o f  in s p e c t io n  a n d  te s t .  A 6  q u a l i ty  t r a in in g  a n d  A 9  q u a l i ty  im p ro v e m e n t  

p r o g r a m  w il l  b e  c a lc u la te d  in  p r e v e n t io n  c o s t.

4 .2 .2  A p p r a is a l  c o s ts

B1 P r e - p r o d u c t io n  v e r i f ic a t io n

T h e  c o s t  is b a s e d  o n  h o u r s  w o rk e d  o n  n ew 7 p r o d u c t  p r e - p r o d u c t io n  s ta g e . 

A c t iv i t i e s  in c lu d e  n e w  p r o d u c t  in s p e c t io n , v e r i f ic a t io n  te s t .

T h is  j o b  m a in ly  fa lls  in  Q A  a n d  P E  d e p a r tm e n t.

A s  th e  c a lc u la t io n  d i f f ic u l ty ,  th is  is n o t in c lu d e d  in  th e  p ro je c t.

B 2  R e c e iv in g  I n s p e c t io n

T h is  c o s t  is  b a s e d  o n  th e  h o u r s  w o rk e d  b y  p e r s o n n e l  in  c a r ry in g  o u t 

g o o d s  in w a r d s  in s p e c t io n  a c t iv i t ie s .

T h is  j o b  fa lls  w h o l ly  in  Q A  d e p a r tm e n t.

B 3  L a b o ra to r y  A c c e p ta n c e  T e s t in g

T h is  c o s t  is b a s e d  o n  c o s t o f  la b o r a to ry  a c c e p ta n c e  te s t in g ,  s u c h  a s  E M I

a n d  o th e r  s a fe ty  e v a lu a t io n  a n d  te s t.
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C u r r e n t ly  o n ly  a  fe w  te s t  p e r f o rm e d  in  th e  c o m p a n y  a s  H Q  a lr e a d y  

p e r f o rm e d  it. T h is  w ill  n o t b e  in c lu d e d  in  th e  p ro je c t.

B 4  In s p e c t io n  a n d  te s t in g

T h e  f o l lo w in g  a re a s  a re  ta k e n  in to  c o n s id e ra t io n :

a. In s p e c t io n  in  p r o c e s s

T h is  c a lc u la t io n  is b a s e d  o n  th e  h o u r s  w o rk e d  b y  p e r s o n a l  in  

c a r r y in g  o u t  in s p e c t io n  a c t iv i t ie s

b . T e s t in g

T h is  c a lc u la t io n  is b a s e d  o n  th e  h o u r s  w o rk e d  o n  te s t in g  p ro d u c t  

in  r e l ia b i l i ty  p e r s p e c t iv e .

c. P ro d u c t  a u d i t  /  l in e  a u d it

T h is  c a lc u la t io n  is  b a s e d  o n  th e  h o u rs  s p e n t  b y  p e r s o n a l  in  

c a r r y in g  o u t lin e  a u d it s ,  a n d  d a i ly  /  s h if t  f i r s t - o f f  c h e c k s , a n d  o n  th e  h o u r s  w o rk e d  in  

a u d i t in g  p ro d u c ts .

A ll a b o v e  jo b s  fa ll w h o l ly  in  Q A  d e p a r tm e n t .  T h e  c a lc u la t io n  w il l  b e  

b a s e d  o n  c o s t  o f  w o rk in g  h o u rs .

B 5 In s p e c t io n  a n d  te s t  e q u ip m e n t

T h is  c o s t  is b a s e d  o n  c o s t  fo r  th e  p u rc h a s in g  o f  n e w  in s p e c t io n  a n d  te s t  

e q u ip m e n t ,  a n d  c o s t  o f  e x is t in g  in s p e c t io n  a n d  te s t  e q u ip m e n t.

A ll a b o v e  jo b s  fa ll  w h o l ly  in  Q A  d e p a r tm e n t.

B 6  M a te r ia ls  c o n s u m e d  d u r in g  in s p e c t io n  a n d  te s t in g

T h is  c o s t is b a s e d  o n  th e  c o s t o f  m a te r ia l  c o n s u m e d  d u r in g  in s p e c tio n  

a n d  te s t in g  s u c h  a s  j i g s ,  ta p e s ,  e tc .

T h is  w i ll  b e  c a lc u la te d  b y  Q A  d e p a r tm e n t .  T h is  c o s t  is  o n ly  s m a ll  

p o r t io n  o n  th e  a p p ra is a l  c o s t , it w ill  n o t  b e  in c lu d e d  in  th e  p ro je c t.
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B 7  A n a ly s is  a n d  r e p o r t in g  o f  te s t  a n d  in s p e c t io n  r e s u lts

T h e  c o s t  is b a s e d  o n  th e  h o u r s  u s e d  b y  Q A  d e p a r tm e n t  fo r  a n a ly s is  a n d  

r e p o r t in g  o f  te s t  a n d  in s p e c t io n  r e su lts .

A b o v e  jo b s  fa ll  w h o l ly  in  Q A  d e p a r tm e n t.

A s  th e  c o s t  is  o n ly  s m a ll  p o r t io n  o f  th e  a p p ra is a l  c o s t , th is  w ill  n o t be  

in c lu d e d  in  th e  p ro je c t.

B 8  S to c k  e v a lu a t io n

T h is  c o s t  is  b a s e d  o n  h o u r s  to  e v a lu a te  th e  s to c k  ( s h e l f  life , a c c u ra c y .

e tc .)

T h is  j o b  fa lls  in  m a te r ia l  c o n tro l  d e p a r tm e n t  a n d  Q A  d e p a r tm e n t .  A s  th is  

c o s t  is o n ly  s m a ll  p o r t io n  o n  th e  a p p ra is a l  c o s t , it w ill  n o t b e  in c lu d e d  in  th e  p ro je c t.

B 9  A p p r o v a ls  a n d  a c c e p ta n c e  te s t in g

T h is  c o s t is  b a s e d  o n  th e  c o s t  o f  a p p ro v a ls ,  a s  q u o te d  o n  th e  m o n th ly  

b u d g e t  a p p ra is a l  a n d  o n  th e  t im e  s p e n t  b y  p e r s o n a l  in v o lv e d  w ith  s e c o n d  o r  th i r d  p a r ty  

a s s e s s m e n t  a n d  a p p ro v a ls .

A b o v e  j o b s  w h o l ly  fa ll  in  Q A  d e p a r tm e n t.

B IO  F ie ld  p e r f o rm a n c e  te s t in »

T h is  c o s t is b a s e d  o n  p r o d u c t  te s t  in  th e  f ie ld . T h is  j o b  m a in ly  fa ll in 

H Q  R & D  d e p a r tm e n t .  I t w ill  n o t b e  c a lc u la te d  in  th e  p r o je c t .

In  s u m m a ry ,  B 2 : R e c e iv in g  in s p e c t io n , B 4 : I n s p e c t io n  a n d  t e s t i n g  B 5 : I n s p e c t io n  

a n d  te s t in g  e q u ip m e n t ,  B 9 : A p p r o v a l  a n d  a c c e p ta n c e  te s t in g  w il l  b e  c a lc u la te d  in 

a p p ra is a l  c o s t .
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4 .2 .3  F a i lu re  c o s ts

1) I n te rn a l  f a i lu re  c o s ts

C l  S c ra p

T h is  is ta k e n  a s  b e in g  th e  c o s t  o f  w a s te d  m a te r ia l

T h is  w o rk  fa lls  in  Q A  d e p a r tm e n t.

C 2  R e w o rk  / r e p a ir  c o s t

T h e  c a lc u la t io n  o f  th e  c o s t  is  b a s e d  o n  th e  r e w o r k  a n d  r e p a ir  t im e s  

in c u r re d  b y  r e w o r k in g  fa i lu re  o c c u r r in g  a t  p r o d u c t io n  p ro c e s s .

T h is  w o rk  fa l ls  in  IE  d e p a r tm e n t.

C 3  T ro u b le  s h o u t in g  /  d e fe c t  a n a ly s is

T h e  c a lc u la t io n  o f  th is  c o s t  is b a s e d  o n  th e  t im e  ta k e n  fo r  th e  

a n a ly s is  o f  f a i lu re s  f ro m  a ll te s t  p o s i t io n s .  A ls o  ta k e n  in to  a c c o u n t  is th e  t im e  s p e n t  b y  

p e r s o n a l  in  d e a l in g  w i th  th e  p ro b le m s .

T h is  w o rk  fa lls  in  Q A  a n d  P E  d e p a r tm e n ts .  A s  c a lc u la t io n  

d i f f ic u l ty ,  it  w ill  n o t b e  in c lu d e d  in  th e  p ro je c t .

C 4  R e - in s p e c t io n  /  r e - te s t in u

T h e  c a lc u la t io n  o f  th is  c o s t  is  b a s e d  o n  th e  t im e , t im e  ta k e n  u p  b y  

r e - in s p e c t io n  o f  f i r s t -o f f ,  f in a l a u d i t  o r  s o u rc e  in s p e c t io n  fa ils .

T h is  w o rk  fa l ls  in  Q A  d e p a r tm e n t.

C 5  F a u l t  o f  s u b c o n tr a c to r

T h e  c a lc u la t io n  o f  h is  c o s t  is  b a s e d  o n  t im e  to  in v e s t ig a te  th e  

f a i lu re  f ro m  th e  s u b c o n t r a c to r  c o s t  r e la te d  to  r e w o r k ,  c o r r e c t io n ,  e tc .

T h is  w o rk  fa l ls  in  Q A  a n d  IE  d e p a r tm e n ts .  A s  th is  is s m a ll  p o r t io n  

o f  f a i lu re  c o s t , it w i l l  n o t  b e  in c lu d e d  in  th e  p ro je c t.
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C 6  M o d i f ic a t io n s  p e r m its  a n d  c o n c e s s io n s

T h e  c o s t is c a lc u la te d  b y  th e  t im e  to  in v e s t ig a te  a n d  v e r i f y  th e  

c o n d i t io n a l  a c c e p ta n c e  o f  th e  p ro d u c t .

T h is  w o rk  m a in ly  fa l ls  in  H Q  R & D  d e p a r tm e n t .  T h e r e fo re ,  it w ill  

n o t  b e  c a lc u la te d  in  th e  p ro je c t.

C 7  D o w n g r a d in g

T h e  c o s t  is c a lc u la te d  b y  th e  lo s t  v a lu e  fo r  i te m s  a s  s e c o n d s .

T h is  w o rk  f a l ls  in  A c c o u n t in g  d e p a r tm e n t.  A s  th is  c a s e  is v e ry  fe w  

in  th e  c o m p a n y ,  it w i ll  b e  n o t c a lc u la te d  in  th e  p ro je c t.

C 8  D o w n tim e

T h e  c o s t  is c a lc u la te d  b y  th e  d o w n  tim e , w h ic h  e q u a ls  c o s t .

T h is  w o rk  w h o l ly  fa lls  in IE  d e p a r tm e n t .  A s  s o m e  d o w n  t im e  is n o t 

r e la te d  to  q u a l i ty ,  s u c h  a s  c o n v e y o r  d o w n , a lso  c u r r e n t  d o w n t im e  is fo r  e f f ic ie n c y  

c a lc u la t io n ,  n o t q u a l i ty  c o s t  p e r s p e c t iv e ,  th is  w ill  n o t b e  in c lu d e d  in  th e  p ro je c t.

In  s u m m a ry .  C l  S c ra p . C 2  R e w o rk  / r e p a ir ,  C 4  R e - in s p e c t io n  /  r e - te s t in g  w ill  be  

c a lc u la te d  in  th e  in te rn a l f a i lu re  c o s t.

2 )  E x te rn a l  f a i lu re  c o s ts  

D1 C u s to m e r  c o m p la in ts

T h e  c o s t  is b a s e d  o n  th e  t im e  ta k e n  u p , a n d  a n y  e x p e n s e s  in c u r re d , 

a s  a  r e s u l t  o f  c u s to m e r  c o m p la in ts .  It ta k e s  in to  a c c o u n t  th e  f o l lo w in g  f a c to rs .

i) T im e  s p e n t  b y  p e r s o n a l  a t th e  p r e m is e s  o f  th e  c u s to m e r ,  fo r

s u c h  a c t iv i t ie s  a s  r e w o r k in g  p r o d u c t  o r  a t t e n d in g  m e e t in g  r e la t in g  to  th e  c o m p la in ts .



51

ii) T im e  s p e n t  b y  p e r s o n a l  su c h  a s  a t t e n d in g  m e e t in g s  r e la t in g  

to  th e  c o m p la in ts ,  in v e s t ig a t in g  th e  c a u s e  o f  th e  c o m p la in t ,  p u rg in g  s to c k , c o m p il in g  

r e p o r ts ,  e tc .

iii)  E x p e n s e s  in c u r re d  w h ile  v i s i t in g  th e  c u s to m e r  in  r e s p o n s e  

to  th e  c o m p la in t ,  s u c h  a s  t r a v e l ,  a c c o m m o d a t io n s ,  e tc .

iv )  E x p e n s e s  o n  n e c e s s a r y  f ie ld  s e rv ic e .

A b o v e  w o rk s  fa ll  in  Q A  a n d  P E  d e p a r tm e n ts .  A s  th is  c a s e  is v e r y  fe w  o n  th e  

s e le c te d  p r o d u c t ,  it w ill  n o t b e  in c lu d e d  in  th e  p ro je c t.

D 2  W a r r a n ty  c la im s

T h e  c o s t  is b a s e d  o n  c o s t  o f  c la im s  f ro m  c u s to m e r  a f te r  a c c e p ta n c e  

to  c o v e r  e x p e n s e . A ls o  th e  c o s t  o n  p r ic e  r e d u c t io n  w h ic h  is  n e g o t ia te d  in  l ie u  o f  

w a r r a n ty  w h e re  a p p lic a b le .

U s u a l ly  th e  c u s to m e r  w ill  s e t  u p  a v e r a g e  f a i lu re  r e tu r n s  (A P R )  

ta rg e t . I f  th e  ta r g e t  is  o v e r , a  c o m p e n s a t io n  w il l  b e  c la im e d .

A b o v e  w o rk s  fa ll in  Q A  a n d  A c c o u n t in g  d e p a r tm e n t .

D 3  P ro d u c t  r e p e a te d  a n d  r e tu rn e d

T h e  c a lc u la t io n  o f  th is  c o s t  is b a s e d  o n  th e  h o u r s  w o rk e d  b y  

p e r s o n a l  in  r e w o r k in g  p ro d u c t  r e tu r n e d  b y  c u s to m e r . น a lso  ta k e s  in to  a c c o u n t  th e  

t im e  s p e n t  in  in v e s t ig a t in g  th e  c a u s e  o f  th e  r e tu rn s ,  a n d  in  th e  c o m p i la t io n  o f  th e  

r e le v a n t  r e p o r ts ,  e tc .

A b o v e  w o rk s  fa ll  in  s e rv ic e  d e p a r tm e n t.  A s  th is  c a s e  is v e ry  f e w  o n  

s e le c te d  p r o d u c t ,  it w i ll  n o t b e  in c lu d e d  in  th e  p ro je c t.

D 4  C o n c e s s io n s  ( d e v ia t io n s )

T h e  c a lc u la t io n  is  b a s e d  o n  th e  h o u r s  to  c o n ta c t  to  a c c e p t  th e  

c o n c e s s io n ,  a n d  p r o b a b ly  in c lu d in g  th e  e x p e r im e n t  to  c o n v in c e  th e  c u s to m e r .
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A b o v e  w o rk s  fa ll  in  Q A  a n d  H Q  R & D  d e p a r tm e n t .  A s  th e  

c a lc u la t io n  d i f f ic u l ty ,  it w ill  n o t b e  in c lu d e d  in  th e  p ro je c t .

D 5 L o s t  o f  s a le s

T h e  c a lc u la t io n  is  b a s e d  o n  th e  p r o f i t  lo s s  a f te r  s a le s  lo s t.

T h is  c o s t  is  d i f f ic u l t  to  m e a s u r e ,  it w ill  n o t  b e  in c lu d e d  in  th e

r e s e a rc h .

D 6  R e c a l l  c o s t

T h e  c a lc u la t io n  is  b a s e d  o n  th e  h o u r s  to  h a n d le  th e  r e c a l l  s e ts , as  

w e l l  a s  c o s t  to  h a n d in g  c u s to m  c le a r a n c e  t r a n s p o r ta t io n .

A b o v e  w o rk s  fa ll  in  A c c o u n t in g  d e p a r tm e n t.

D 7  P ro d u c t  l ia b i l i ty

T h e  c a lc u la t io n  is  b a s e d  o n  th e  c o s t  d u e  to  l ia b i l i ty  c la im s .

A b o v e  w o rk s  fa l l  in  Q A  d e p a r tm e n t .  A s  c a lc u la t io n  d i f f ic u l ty ,  a lso  

it is  v e r y  f e w  in  th is  c o m p a n y , it w ill  n o t  b e  in c lu d e d  in  th is  p ro je c t .

In  s u m m a ry .  D 2 : W a r r a n ty  c la im s , D 6 : R e c a l l  c o s t  w ill b e  c a lc u la te d  in  th e  

p ro je c t .

4 .2 .4  R e p o r t  fo rm a t

A f te r  r e v ie w  th e  c o m p a n y  s i tu a t io n  a g a in s t  B S  6 1 4 3 , f o l lo w in g  f o rm a t  is 

d e v e lo p e d  is  fo r  r e c o r d in g  a n d  r e p o r t in g  ( A p p e n d ix  A ).

T h e  r e p o r t  f o r  p r o d u c t  B  is  a s  a p p e n d ix  B .
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4.3 Persons involved in this activity
A s  a  h ig h  fa i lu re  c o s t  c o n c e rn e d , a ls o  it a f fe c t  th e  p r o f i t a b i l i ty ,  a  q u a l i ty  c o s t 

p r o g ra m  is  p ro p o s e d . In  o r d e r  to  s m o o th ly  c a r ry  o u t th e  p r o je c t ,  a  c o m m it te e  is 

a s s ig n e d . T h e  c o m m it te e  is c o n s is te d  o f  q u a li ty  d e p a r tm e n t ,  a c c o u n t in g  d e p a r tm e n t  

a n d  IE  d e p a r tm e n t .  C o n s id e r in g  th e  a v a i la b le  t im e  a n d  p r o f e s s io n a l  c a p a b i l i ty .  IE  is 

a s s ig n e d  to  b e  th e  le a d e r .

IE

Researcher : coordinate the project

QA IE Accounting

IE  is  th e  le a d e r  to  c o o rd in a te ,  g u id e  a n d  f o l lo w  u p  th e  p ro g re s s

Q A  is r e s p o n s ib le  fo r  id e n t i fy in g  th e  e le m e n t o f  q u a l i ty  c o s t  a n d  th e ir

a l lo c a t io n

A c c o u n t in g  d e p a r tm e n t  s u p p o r ts  th e  r e la te d  d a ta  o n  c o s t in g  p e r s p e c t iv e  

R e s e a r c h e r  a s s is ts  th e  le a d e r  to  c o o rd in a te  th e  g ro u p  a n d  s u m m a r iz e ,  a n a ly z e  

th e  c o l le c te d  d a ta .

4.4 Implementation approach
A s  p e r  G r y n a  (1 9 8 8 ) . C e n  K a n e r  (1 9 9 6 )  a n d  J u ra n  &  G r y n a  ( 1 9 8 0 )  p o in t  o u t. 

s o m e  p r o b le m s  m a y  le a d  to  f a i lu re  o f  q u a li ty  c o s t  p ro g ra m .

F ir s t  i t 1ร u n w is e  to  try  to  a c h ie v e  to o  m u c h . T o  th is  e n d . w e  s e le c t  o n ly  o n e  

p r o d u c t  a s  th e  c a s e  s tu d y .

S e c o n d , b e w a re  o f  in s is t in g  o n  c o n tr o v e r s ia l  c o s ts . T o  th is  e n d . w e  o n ly  s e le c t  

s o m e  k e y  e le m e n ts  a s  th e  c a s e  s tu d y .

A ls o , q u a l i ty  c o s t  p r o g ra m  u s u a l ly  ta k e  s e v e ra l  y e a rs , n e e d  m a n y  p e o p le  in v o lv e d  

a ls o  n e e d  c o m p l ic a te d  r e p o r t in g  /  a n a ly z in g  s y s te m . H o w e v e r ,  th e  r e s e a r c h  is o n ly
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a l lo w e d  o n e  a n d  h a l f  y e a r  t im e  f ra m e  a n d  th re e  p e o p le  o n  p a r t  t im e . T h e r e fo re ,  w e  

s e le c t  o n e  p r o d u c t ,  k e y  q u a l i ty  c o s t  e le m e n t ,  a ls o  r e p o r t in g  p e r io d  is  m o n th ly  n o t 

w e e k ly .

4.5 Procedure of the program
B a s e d  o n  l i te r a tu r e  s u rv e y  a n d  in te r n a l  c o m m it te e  m e e t in g , w e  f o l lo w  fo l lo w in g  

p r o c e d u r e  fo r  th is  p r o g ra m

M e a s u r e m e n t  o f  q u a li ty  c o s t  a n d  a p p ro p r ia te  b a s e s .

T ie - in  w i th  b a s ic  q u a li ty  m e a s u r e m e n ts .

E s ta b l i s h m e n t  o f  k e y  tr e n d  a n a ly s is  c h a r ts .

I d e n t i f ic a t io n  o f  im p r o v e m e n t  o p p o r tu n i t ie s  a n d  g o a ls .

L e a d e r s h ip  a n d  s u p p o r t  o f  p r o b le m  id e n t i f i c a t io n ,  a n a ly s is  a n d  

s o lu t io n .

S tr ic t  e n f o r c e m e n t  o f  n e c e s s a r y  c o r r e c t iv e  a c t io n s .

S u m m a ry  r e p o r t in g  o f  p ro g re s s .

I f  o n e  m o d e l  is s u c c e s s f u l ,  th e  p r o c e d u r e  c a n  b e  a p p lie d  to  o th e r  m o d e ls .

4.6 Data gathering and analysis
W e  s e le c t  p r o d u c t  B  a s  th e  c a s e  s tu d y  a n d  c o n c e n t r a te  o n  c e r ta in  q u a l i ty  c o s t  

e le m e n t  a s  d e s c r ib e d  o n  p r e v io u s  s e c t io n . W e  c a n  th e re f o r e  g e t f o l lo w in g  ta b le  fo r  

p r o d u c t  B  b e tw e e n  J a n u a ry  to  M a y  y e a r  2 0 0 1  ( b e fo re  p r o g ra m  s ta r te d ) .

Table 4.2 Preventive Costs for product B (Jan - May, 2001)
Unit: Million Baht

Cost element Cost Source Sales Value Sou rce Ratio to sales (%)
Al Quality planning 0.091 QA

294.1 Accounting

0 031
A2 Calibration, verification 0.187 Account 0.06
A3 Quality training 0 019 Account 0.006
A4 Calibration improvement 0,147 Account 0.050

Total 0 444 294.1 0.151
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Table 4.3 Appraisal costs for product B (Jan -  May, 2001)
Unit: Million Baht

Cost element Cost Source
Sales
Value Source

Ratio (%)
(Cost/Sales value)

B 1 Receiving inspection 0.137 QA 0.047
B2 Inspection and testing 0.98 Accounting

294.1 Accounting
0.333

B3 Equipment for testing and inspection 0.753 Accounting 0.256
B4 Approval and acceptance testing 0.138 QA 0.047

Total 2.008 294.1 0.683

Table 4.4 Internal failure costs for product B (Jan -  May, 2001)
Unit: Million Baht

Cost element Cost Source Sales
Value Source Ratio (%)

(Cost/Sales value)
Cl Scrap 1.187 QA 0.404
C2 Rework/repair 0.379 IE/Account 294.1 Accounting 0.129
C3 Re-inspection/re-testing 0.277 IE/Account 0.094

Total 1.843 294.1 0.627

Table 4.5 External failure costs for product B (Jan -  May, 2001)
Unit: Million Baht

Cost element Cost Sou rce Sales
Value

Source Ratio (%)
(Cost/Sales value)

m Warranty claims 2.198 Account
294.1 Accounting

0 747
1)2 Recall cost 0.009 Account 0.003

Total 2.207 294.1 0.750

G r a n d  to ta l  =  6 .5 0 2  m il l io n  B a h t 

S a le s  v a lu e  =  2 9 4 .1  m il l io n  B a h t

R a tio  to  s a le s  =  2 .2 1 %



56

S u m m a r iz e d  th e  a b o v e  c o s ts , w e  c a n  g e t ta b le  4 ,6

Table 4.6 Summarized table
Cost categories Cost % of total Ratio to sale

Prevention 0.444 6.83 0.151
Appraisal 2.008 30.88 0.683
Interna] failure 1.843 28.35 0.627
External failure 2.207 33.94 0.750
Total 6.502 100 2.211
Ratio to sale 2.21%

A . Q u a l i ty  c o s t  a n a ly s is  a n d  p r o b le m  f in d in g

B a s e d  o n  a b o v e  d a ta , w e  c a n  g e t q u a li ty  c o s t  as f ig u re  4.1

Quality Related Costs

Quality cost elements

Figure 4.1 Quality cost statistical status chart for product B (Jan -  May, 2001)
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Quality Related Costs

2 - 

1.5 - 

1 - 

0 5 -

Unit: Million Thai Baht

ก - โไ โ า  ท  ท  n  I - I
D1 C1 B2 B3 C2 C3 A2 A4 B4 B1 A1 A3 D2

□  Cost 2.198 1.187 0.98 0.753 0.379 0.277 0.187 0.147 0.138 0.137 0.091 0.019 0.009
Quality cost elements

Figure 4.2 Quality cost statistical analysis chart

B . C u m u la t iv e  a n d  P a re to  a n a ly s is  c a n  b e  s h o w n  as  ta b le  4 .7  a n d  f ig u re  4 .3

Table 4.7 Cumulative and Pareto analysis
Item Annual cost Cumulative Ratio (%)

I 2.198 2.198 33.8%
2 1.187 3.385 52.06%
3 0.980 4.365 67.13%
4 0.753 5.118 78.71%
5 0.379 5.497 84.54%
6 0.277 5.774 88.8%
7 0.187 5.961 91.68%
8 0.147 6.108 93.94%
9 0.138 6.246 96.06%
10 0.137 6.383 98.17%
11 0.091 6.474 99.56%
12 0.019 6.493 99.86%
13 0.009 6.502 100%

Total 6.502
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Figure 4.3 Pareto analysis to product B

4.7 Problem identification and implementation
In o r d e r  to  k ic k  o f f  a n d  im p le m e n ts  th e  q u a li ty  c o s t p r o g ra m , w e  s e t  u p  a 

c o m m it te e .  T h e  c o m m it te e  c o n s is ts  o f  4  p e rs o n s .

T h e  le a d e r  is  P E  m a n a g e r  a ls o  in  c h a r g e  o f  IE . H e  h o ld s  a  M .S c . a n d  M . E n g . 

d e g re e  h a s  10 y e a r s  e x p e r ie n c e  in  d e s ig n  a n d  p ro d u c t io n  e n g in e e r in g  f ie ld .

T h e  m e m b e r  f ro m  a c c o u n t in g  is a c c o u n t in g  m a n a g e r .  S h e  h o ld  a  B .A . d e g re e  a n d  

h a s  m o re  th a n  15 y e a r s  e x p e r ie n c e .

T h e  m e m b e r  f ro m  Q A  is s e n io r  q u a l i ty  e n g in e e r  w h o  is  f ro m  บ .K . a n d  h a v e  m o re  

th a n  15 y e a r s  e x p e r ie n c e  in  q u a l i ty  s y s te m  &  a p p ro v a l  (Q S  &  A )  f ie ld . H e  is v e ry  

h e lp fu l  o n  th e  w h o le  q u a l i ty  c o s t  p r o g ra m  as  h e  e v e r  d id  s o m e  s im ila r  a c t iv i t ie s  in  h is  

p r e v io u s  U K  c o m p a n y . H is  m a jo r  r e s p o n s ib i l i ty  is to  id e n t ify  th e  e le m e n t  o f  q u a li ty  

c o s t  a n d  th e i r  a l lo c a t io n .

1 c o - o r d in a te  o n  th e  p ro g ra m . M y  ro le  in  th is  p r o je c t  is  b a s e d  o n  r e s e a rc h ,  to  

d e v e lo p  a n a ly t ic a l  s k i ll . A f te r  a s s is t  th e  le a d e r  to  d e s ig n  th e  p ro je c t .  1 c o - o r d in a te  th e
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g r o u p  to  c o l le c t  a n d  s u m m a r iz e  th e  d i f f e r e n t  s o u rc e  o f  d a ta , a n d  p e r f o rm  th e  d a ta  

a n a ly s is .  In  th e  m e a n w h ile .  I a ls o  c o n s u l t  th is  r e s e a rc h  w i th  th e s is  a d v is o r  a n d  Q A  

m a n a g e r .  T h e  Q A  m a n a g e r  a ls o  c o m e  f ro m  U K  a n d  h o ld  a  M .S c . in  q u a li ty  

m a n a g e m e n t  f ie ld .

T h e  c o m m it te e s  h a v e  ro u t in e  m e e t in g  to  d is c u s s . A  q u a l i ty  im p r o v e m e n t  te a m  w a s  

se t u p  to  c o m m u n ic a te  a n d  f o l lo w  th e  p r o b le m  s o lv in g  p r o g re s s .  S k ip  th e  m o n i to r  

p r o b le m s  a n d  w e  lis t  th e  k e y  p o in ts  in  te r m s  o f  5 M  as  f ig u re  4 .4  

A . H ig h  A F R  re je c ts

Tile root cause

Figure 4.4 Cause and effect diagram of high AFR (Average Field Returns)

1. M a n  f a c to r s

T h is  in c lu d e s  p o o r  w o rk m a n s h ip  a n d  la c k  o f  t r a in in g  is su e .

1) F o r  t r a in in g ,  w e  c a n  d e v e lo p  s e v e ra l  p r o g ra m s  fo r  th o s e  te m p o ra ry  

o p e ra to r s ,  a n d  a ls o  fo r  o th e r  s ta ff .

A s  th e  o r d e r  is  f lu c tu a n t ,  e a c h  o p e ra to r  n e e d s  s e v e ra l  s k i l ls  so  th a t  c a n  

a c h ie v e  f le x ib le  r e q u i re m e n t .  W e  d e v e lo p  e a c h  o p e r a to r  h a v e  to  h a v e  a t 

le a s t  tw o  s k i l ls , a n d  u s e  d i f f e r e n t  c o lo u r  o n  th e ir  ID  c a rd . A s  a  re su lt ,  o n ly
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th o s e  w h o  h a v e  q u a l i f ic a t io n  p e r f o rm  th e  jo b .  T h e  e r ro r  is  r e d u c e d . T h e  

t r a in in g  id e n t i f i c a t io n  c a n  b e  s h o w n  o n  a p p e n d ix  G .

2 ) F o r  w o rk m a n s h ip ,  w e  d e v e lo p  f o o lp r o o f  p ro c e s s  a n d  a ls o  s o m e  a u to m a tio n  

to  r e d u c e  th e  w o rk m a n s h ip .

O n  im p le m e n ta t io n  s ta g e , w e  m a in ly  in tr o d u c e  c o m p u te r  a id e d  s y s te m  to  

a s s is t  o p e ra t io n  to  r e d u c e  th e  w o rk m a n s h ip  p ro b le m , e .g .,  w e  d e v e lo p  

a u to m a tic  D D C  ju d g e m e n t  s y s te m . P r e v io u s ly  o p e ra to r  h a v e  to  c h e c k  th e  

d a ta  o n e  b y  o n e , w h ic h  m a y  le a d  to  m is - ju d g e  p r o b le m , u s e  a u to m a tic  D D C  

p r o g ra m , w o rk m a n s h ip  e r ro r  wra s  r e d u c e d  to  z e ro . T h is  is  s h o w n  o n  

a p p e n d ix  H .

2 . M a te r ia l

C o m p o n e n t  p r o b le m  m a in ly  c o m e  f ro m  c o m p o n e n t  i ts e lf .  P a r t  o f  it is r e l ia b i l i ty  

a n d  w e  la c k  m e th o d  to  in s p e c t  th e m  w h e n  g o o d s  c o m in g  in . th e  r e a s o n  is  th a t  s o m e  

c o m p o n e n ts  c a n 't  b e  in s p e c te d  a t  a ll , s u c h  a s  s o m e  IC's. A n o th e r  p r o b le m  is  f ro m  2 nd 

s o u rc e  c o m p o n e n t .  U s u a l ly  it  is  fo r  e i th e r  c o s t  d o w n  o r  c o m p o n e n t  a v a i la b i l i ty .  A s  

u s u a l ly  2 nd s o u rc e  c o m p o n e n t  is n o t t r ia l  in  a  la rg e  q u a li ty ,  i t 's  e a s y  h a v e  p r o b le m  

s u c h  a s  n o t  m a tc h  th e  c irc u i t .

1) C o m p o n e n t  r e l ia b i l i ty  p r o b le m

S o m e  c o m p o n e n t  is s e m i- c o n d u c to r  w h ic h  is n o t  c a p a b le  in s p e c te d  in  

fa c to ry  s id e . H o w e v e r ,  w e  c a n  p u t m o re  f in is h e d  p r o d u c t  in  r e l ia b i l i ty  a re a  

to  s o lv e  th is  p ro b le m . W e  c a n  r e q u i re  s u p p l ie r  a t ta c h  in s p e c t io n  r e p o r t  to  

c o n f i rm  th e  r e l ia b i l i ty .  A ls o , W'e s ta r t  to  f o l lo w  u p  th e s e  f a i lu re  c o m p o n e n ts  

a b o v e  5 0 0  D P P M  (D e fe c t  P a r t  P e r  M il l io n ) .

2 ) 2 nd s o u rc e  c o m p o n e n t  h a v e  p r o b le m  w ith  c i r c u i t  m a tc h

F o r  2 nd s o u rc e  c o m p o n e n t ,  w e  c a n  e n la rg e  th e  p r e - p r o d u c t io n  (P P )  q u a n t i ty  

( f ro m  2 0  se ts  to  5 0  s e ts )  a n d  q u a l i ty  to  e n h a n c e  th e  r e l ia b i l i ty .  A f te r  p u t 

m o r e  q u a n t i ty ,  im m e d ia te ly  th e re  h a v e  s o m e  c o m p o n e n t  fa i lu re . W e
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q u ic k ly  r e v ie w  th is  i te m , th e n  w e  c a n  c o m e  o u t  c o u n te r m e a s u r e  b e f o r e  c u t-  

in  m a s s  p ro d u c t io n .

3. M e th o d

F o r  d e s ig n e r  is s u e , th e s e  m a in ly  h a v e  th re e  p r o b le m s . N a m e ly  c i r c u i t  m a tc h , 

s m a ll  d e r a t in g  m a rg in  a n d  u n re l ia b le  c irc u it:

W h e n  d e s ig n e r  p e r f o rm s  n e w  d e s ig n , h e  w ill  b e  b a s e d  o n  e x i s t in g  c ir c u i t ,  

r e c o m m e n d a t io n  f ro m  s u p p l ie r  r e c o m m e n d e d  c i r c u i t  a n d  th e  n e w  p ro d u c t  

s p e c i f i c a t io n .  T h e  e x i s t in g  d e s ig n  s h o u ld  b e  a lr e a d y  v e r i f ie d  f ro m  th e  m a rk e t ,  

h o w e v e r ,  th e  n e w  s p e c i f i c a t io n  n e e d  s o m e  m o d if ic a t io n  w h ic h  is  d i f f e r e n t  f ro m  th e  

c u r r e n t  c ir c u i t .  A ls o , b e c a u s e  o f  c o s t  c o n s id e ra t io n ,  th e  d e s ig n  h a s  to  d o  th e  d e ra t in g . 

F u r th e r  m o r e ,  a s  s o m e  n e w  c ir c u i t  o r  c o m p o n e n ts  w ill  b e  a p p l ie d , th e s e  r e q u i r e  

s ig n i f ic a n t  a m o u n t  o f  c a lc u la t io n  a n d  tr ia l  ru n . A s  th e  q u a n t i ty  o n  v e r i f ic a t io n  s ta g e  

( p i lo t  r u n )  u s u a l ly  is s m a ll ,  s o m e  u n re l ia b le  c ir c u i t  m a y  n o t b e  s c re e n e d  o u t.

I f  th e  d e s ig n  m a d e  a  m is ta k e  in  te r m s  o f  a b o v e  th re e  f a c to r s ,  b ig  p r o b le m  w ill 

o c c u r  a s  th e  d e s ig n  is  th e  b e g in n in g  p o in t  o f  p ro d u c t .

T o  o v e rc o m e  th is ,  w e  im p le m e n te d  b e lo w  c o u n te rm e a s u r e  

1) D e s ig n  c i r c u i t  m a tc h  p r o b le m

T h is  c a n  b e  v e r i f ie d  o n  p i lo t  p r o d u c t io n  (P P )  s ta g e  b y  in c r e a s in g  q u a n t i ty  

f ro m  5 0  se ts  to  2 0 0  s e ts , a n d  m o re  v e r i f ic a t io n  i te m  w il l  b e  in t r o d u c e d . T h e  

m e th o d  is  th a t  o n  P P  s ta g e , th e  c i r c u i t  m a tc h  w ill  b e  d e e p ly  d is c u s s e d  a n d  

te s te d  to  p r e v e n t  p o te n t ia l  p ro b le m . T o  a c h ie v e  th is ,  th e  d e s ig n e r  w ill 

d e f e n d  th e i r  c i r c u i t  b e fo re  M P  re le a s e .

F ro m  th e  p r o g ra m  s ta r te d , w e  e n c o u n te r  m a n y  o b s ta c le  f ro m  th e  d e s ig n e r  

a n d  f a c to r y  s id e , a s  th is  a d d e d  w o rk  lo a d s . A f te r  m a n a g e m e n t  s tro n g  

b a c k u p  a n d  w e  p u t  m a n y  c o m m u n ic a t io n s ,  th is  i te m  w a s  im p ro v e d . A s  a  

r e s u lt ,  th e  fa i lu re  w a s  r e d u c e d  to  2 0 %  o f  th e  o r ig in a l  le v e l.

2 ) D e r a t in g  m a rg in  is s m a ll
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B a s e d  o n  e x is t in g  d a ta , th e  m a jo r  p r o b le m  c o m e  f ro m  s m a ll  d e ra t in g  

m a rg in  p r o b le m  is o n  d r iv e r  o r  o u tp u t  c ir c u i t .  In  th e s e  k e y  p o s i t io n s ,  

u p g r a d e  c o m p o n e n t  le v e l le a d  to  h ig h  c o s t . In  th e  p a s t ,  in  o r d e r  to  s a v e  c o s t  

d e s ig n e r  p u t  s o m e  d i s c o u n t  o n  th e  c o m p o n e n t  r a t in g  le v e l. H o w e v e r ,  th e  

h ig h  f a i lu re s  te l l  US th a t  th is  is  n o t e c o n o m ic a l .  T h e r e fo re ,  th e  f a c to ry  s id e  

in c re a s e  d e m o n s tr a te d  te s t in g  q u a n t i ty  f ro m  5 0  to  2 0 0 . a ls o  th e  te s t  

c o n d i t io n  g o  to  m o re  d e s t ru c t iv e . A f te r  im p le m e n te d  th is ,  m o re  th a n  3 0 %  

p r o b le m  w a s  r a is e d  a n d  s o lv e d  a f te r  th e  te s t .

3 ) P o o r  c i r c u i t  r e l ia b i l i ty

In  o r d e r  to  r e v ie w  th e  r e l ia b i l i ty ,  th e  d e s ig n e r  is  r e q u i r e d  to  s y s te m a t ic a l ly  

re v ie w ' th e  c i r c u i t  a n d  d e f e n d  it  d u r in g  th e  v e r i f ic a t io n  p ro c e s s .  T h is  w a s  

w r i t te n  d o w n  in  S O P . H o w e v e r ,  a s  t im e  g o in g  o n , th e  p r o c e d u r e  w a s  

p a r t ic le  s k ip p e d . U s u a l ly ,  p o o r  c i r c u i t  r e l ia b i l i ty  p r o b le m  c a n  b e  s c re e n e d  

o u t  d u r in g  p r o c e s s  b u t  it a d d  in te rn a l  f a ilu re  c o s t. A f te r  p r o g r a m  s ta r te d , th e  

d e s ig n e r  w a s  in v i te d  to  fa c to ry  to  d e fe n d  th e  c irc u it .

B . H ig h  r e je c ts  in  p r o c e s s  a n d  re w o rk

Typically, it is verified by calculation and demonstrated testing.

Figure 4.5 Cause and effect diagram for high rejection



S o m e  i te m s  a l r e a d y  d i s c u s s e d  in  A F R  re je c ts .

B e s id e s  th a t , f u r th e r  p r o b le m s  a n d  a c t io n  a re  a s  b e lo w .
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1 ) M a n  f a c to r s

A s  th e  p r o d u c t  c h a n g e d  v e ry  fa s t , th e  c r i te r ia  fo r  in s p e c t io n  m u s t  be  

e d u c a te d  a n d  u n d e r s ta n d  b y  o p e ra to r .  I f  th e  t r a in in g  is n o t  e n o u g h , th e  o v e r  r e je c t  w ill 

o c c u r .

T o  o v e rc o m e , a ll th e  o p e ra to r s  a n d  r e la te d  s ta f fs  r e c e iv e  t r a in in g  in  c la s s , 

th e n  a re  c o n f i r m e d  to  u n d e r s ta n d  th e  c r i te r ia  v ia  p ra c t ic a l  w o rk .

O n  im p le m e n ta t io n  s ta g e , w e  a s k  p r o d u c t io n  e n g in e e r  o r  Q A  e n g in e e r  to  

t r a in  th e  sp e c  to  o p e ra to r .  A f te r  th a t , w e  r e q u i r e  Q A  e n g in e e r  o r  P E  e n g in e e r  to  

d o u b le  c o n f i rm  th e  t r a in in g  e f f e c t iv e n e s s .  E a c h  o p e ra to r  h a s  q u a l i ty  r e c o rd  w h ic h  

r e v e a l  h i s /h e r  p e r f o rm a n c e  b e fo re  a n d  a f te r  tr a in in g .

2 )  M a te r ia l

S o m e  m a te r ia ls  h a v e  b a tc h  r e la te d  p r o b le m  a n d  c a u s e s  r e je c ts  in  th e  

p r o c e s s .  T o  o v e rc o m e  th is , o n  o n e  h a n d , t ig h t  c o n tro l  in  in c o m in g  q u a l i ty  in s p e c t io n  

fo r  th o s e  m e a s u r a b le  c o m p o n e n ts  m u s t  b e  p e r f o rm e d , o n  th e  o th e r  h a n d , f o l lo w  u p  o f  

c o r r e c t iv e  a c t io n  m u s t  b e  p e r f o rm e d  u n ti l  th e  q u a li ty  is a c h ie v e d .

B e fo re  th e  p r o g ra m , d u e  to  c o m m u n ic a t io n  p r o b le m  su c h  a s  m o s t 

m a te r ia ls  a re  b o u g h t  f ro m  T a iw a n  o r  J a p a n , b u t  m o s t  o f  v e n d o r  c a n  n o t 

c o m m u n ic a t io n  in  E n g lis h , th is  c a u s e  th e  p r o b le m  fo r  f o l lo w  u p . T o  s o lv e  th is , a s  th e  

p r o g ra m  s ta r t ,  w e  a s s ig n e d  s o m e  C h in e s e  T h a i  to  b e  in  c h a rg e  o f  f o l lo w  u p . A f te r  th is , 

th e  e f f e c t iv e n e s s  o f  f o l lo w  u p  h a s  b ig  im p ro v e m e n t .

3 ) M e th o d

S o m e tim e s  th e  sp e c  is  to o  tig h t, b u t  m a y  n o t b e  n e c e s s a r y  f o r  e n d  u se r . 

T ig h t  s p e c  c a n  c o n tr ib u te  to  h ig h  r e je c t  /  r e w o rk .
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F o r  e x a m p le ,  th e  m o n i to r  a n d  T V  a re  d is p la y  p ro d u c ts .  T h e  e n d  u s e r  m a y  

n o t  n o t ic e  s o m e  d e f e c ts  s u c h  a s  s m a ll  d o t  o n  th e  tu b e . A s  th e  tu b e  is a  k e y  c o m p o n e n t .  

W e  r e v ie w  th e  q u a l i ty  w ith  s u p p l ie r  e v e ry  m o n th s ,  a n d  r e v ie w  th e  a c c e p ta n c e  c r i te r ia  

e v e ry  h a l f  y e a r . T h is  m a k e s  th e  c o m m u n ic a t io n  e a s ie r .

S o m e tim e s ,  fo r  s o m e  c o n tr o v e r s ia l  is s u e , w e  m a y  r e q u i re  d e s ig n e r  to  fly  

to  f a c to r y  to  d is c u s s ,  s u c h  a s  p a c k a g in g  m a te r ia l  o n  d ro p  te s t  is su e .

4 )  M a c h in e  a n d  m e a s u r e m e n t

E q u ip m e n t  e r ro r  a n d  u n -o p t im iz e d  a l ig n m e n t  p r o g ra m  a re  tw o  m a in  

r e a s o n s  fo r  h ig h  re je c t  /  r e w o rk  in m e a s u r e m e n t  p e r s p e c t iv e s .

T o  o v e rc o m e  th is , d a i ly  c o r r e la t io n  o n  th o s e  c r i t ic a l  a n d  e a s y  e r ro r  

e q u ip m e n t  m u s t  b e  p e r fo rm e d . A ls o , b a s e d  o n  f e e d b a c k  f ro m  Q A , th e  a l ig n m e n t  

p r o g ra m  c a n  b e  o p t im iz e d .  T o  a c h ie v e  th is ,  a  re a l t im e  S P C  w a s  d e v e lo p e d . 

P r e v io u s ly ,  th e  a l ig n m e n t  p e r f o rm a n c e  w a s  m e a s u r e d  a n d  c a lc u la te d  th e  f ir s t  d a y , 

th e n  th e  r e s u l t  w a s  r e p o r te d  th e  s e c o n d  d a y . F ro m  t im e , it is la te . T h e  e n g in e e rs  

th e r e f o r e  d e v e lo p e d  a  re a l t im e  S P C  w h ic h  c a n  c h e c k  th e  a l ig n m e n t  p e r f o r m a n c e  in  

re a l t im e  m a n n e r .  A s  a  r e s u lt ,  th e  a l ig n m e n t  w a s  im p ro v e d . T h is  c a n  b e  r e f e r r e d  to  

a p p e n d ix  1.

5 ) E n v ir o n m e n t

B a s ic a l ly  n o  e n v i r o n m e n t  is s u e  c o n tr ib u te  to  th e  h ig h  r e je c t  a n d  r e w o rk . 

H o w e v e r ,  a  t id y  a n d  c o m f o r ta b le  w o rk in g  p la c e  is  a  m u s t. A  g o o d  h o u s e k e e p in g  (5 S )  

c a n  in d i r e c t ly  c o n tr ib u te  to  g o o d  q u a l i ty  ( s h o u ld  n o t b e  to o  h o t, th e re f o r e ,  th e  a ir  

c o n d i t io n in g  is  o p e ra t in g  w h e n  th e re  is  a  w o rk ) .

To overcome this, communication among customer, designer and factory
sides need improvement.
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c .  H ig h  s c ra p

The root cause

Figure 4.6 Cause and effect diagram of scrap

1 ) M a n

P o o r  h a n d l in g  c a n  d a m a g e  th e  c o m p o n e n t  a n d  p ro d u c t .  I f  th e y  c a n  n o t  be  

r e p a ir e d ,  th e n  s c ra p  o c c u r .

T o  o v e rc o m e  th is , in  o n e  h a n d , a p p ro p r ia te  t r a in in g  a n d  d is c ip l in e  n e e d  b e  in  

p la c e . O n  th e  o th e r  h a n d , n e c e s s a r y  a u to m a t io n  n e e d  p h a s e  in  to  r e d u c e  th e  h u m a n  

e r ro r  im p a c t .  F o r  e x a m p le , w e  h a v e  s o m e  ta g s  n e e d  b e  tw is te d  in  c o p p e r  s id e . W h e n  

p e r f o r m  th is  j o b .  th e  c o m p o n e n t  s id e  w il l  fa ll  d o w n , th e re f o r e ,  s o m e  c o m p o n e n t  m a y  

fa l l  d o w n . T o  o v e rc o m e  th is , a  a u to m a tic  ta g  tw is t  w a s  d e v e lo p e d .

2 ) M e th o d

T h e  f r e q u e n t  e n g in e e r in g  c h a n g e  o r  r e w o rk  c a n  c a u s e  d a m a g e  o r  r e d u n d a n t  

m a te r ia l .  T h is  w i l l  in c lu d e  th e  s c ra p .

E n g in e e r in g  c h a n g e  c a n  n o t b e  f ix e d  in  s h o r t  te rm , b u t  c a n  b e  im p ro v e d  v ia  

F M E A  a n d  o th e r  te c h n iq u e s  in  lo n g  te rm . In  th is  r e s e a rc h , s in c e  th e  t im e  f ra m e  is 

s h o r t ,  it m a y  n o t s e e  th e  e f f e c t iv e  r e s u lt .  T h e r e fo re  w e  d id  n o t  im p le m e n t  it. B u t w e
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s u g g e s t  to  a p p ly  it in  th e  n e a r  fu tu re  w h e n  w e  p e r f o rm  th e  w h o le  q u a l i ty  c o s t  

p ro g ra m .

F o r  r e w o r k ,  a  g o o d  r e w o r k  p r o c e d u r e  a re a  f o l lo w  u p  n e e d  b e  in  p la c e . 

P re v io u s ly ,  w h e n  Q A  r e je c te d  p r o d u c t ,  p ro d u c t io n  r e w o r k e d  b y  th e m s e lv e s .  

C u r r e n t ly ,  w h e n  Q A  re je c t  p r o d u c t ,  a  m e e t in g  is  c a l le d  to  id e n t i fy  th e  ro o t  c a u s e , th e n  

a  r e w o r k  in s t r u c t io n  is r a is e d . T h e  r e w o r k  is  e f f e c t iv e  a n d  a ls o  c a n  p r e v e n t  th e  s a m e  

p r o b le m  h a p p e n  a g a in .

3 ) M a te r ia l

S o m e  m a te r ia l  c a n  n o t  b e  r e c y c le d . I f  fa il ,  j u s t  s c ra p . F o r  e x a m p le ,  i f  P W B  

is  o v e r f lo w e d  in  s o ld e r  m a c h in e ,  a ll th e  P W B  a s s e m b ly  m u s t  b e  s c ra p .

I m p r o v e m e n t  o n  th is  is  to  id e n t ify  a ll a re a s  in  th is  p e r s p e c t iv e ,  a n d  d e v e lo p  

i ts  c o u n te rm e a s u r e .  T o  p u s h  o n  th is ,  a  w e e k ly  r e v ie w  m e e t in g  w a s  h e ld  a n d  f o l lo w  up . 

A s  a  r e s u lt ,  th e  s c ra p  w a s  r e d u c e d .

F o r  P W B  o v e r f lo w  p r o g ra m , a  s u p p o r t in g  b a r  w a s  in t r o d u c e d  to  s u p p o r t  

P W B  w h ile  s o ld e r in g  to  p r e v e n t  th e  o v e r f lo w .

4 )  M a c h in e  a n d  m e a s u r e m e n t

In  o r d e r  to  c o n f i rm  th e  q u a li ty ,  a  r e g u la r  O R T  is  p e r fo rm e d . F o r  s o m e  ite m s  

s u c h  a s  d r o p  te s t ,  th e  p a c k in g  m a te r ia l  n e e d  s c ra p . T h is  is  n e c e s s a r y  fo r  q u a li ty .  

H o w e v e r ,  in  n e w  p r o d u c t  in t r o d u c t io n  s ta g e , i f  c lo s e ly  w o rk  w i th  R & D  a n d  v e n d o r ,  

th e  O R T  q u a n t i ty  o n  p a c k a g in g  m a te r ia l  c a n  b e  r e d u c e d  to  m in im u m . T h e r e fo re ,  s c ra p  

r e d u c t io n  c a n  b e  a c h ie v e d .

S c ra p  m a in ly  c o m e  f ro m  d e s ig n  m o d if ic a t io n ,  p o o r  h a n d l in g  o n  

w o r k m a n s h ip ,  o r  d a m a g e  f ro m  r e l ia b i l i ty  te s t .

A f te r  n e w  p r o d u c t  is f in is h e d  f ro m  p ro d u c t io n  lin e . T h e y  w il l  b e  te s te d  by  

Q A  d e p a r tm e n t .  S o m e  te s t  s u c h  a s  d ro p  te s t ,  h ig h  te m p e ra tu re  te s t  m a y  d a m a g e  th e
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p r o d u c t  th u s  c o m e  s c ra p . P o o r  h a n d l in g  c a n  a ls o  c a u s e  s c ra p , s u c h  a  w r o n g  h a n d l in g  

th e  c a r to n .

T o  o v e rc o m e  th is , h o w  to  r e d u c e  d e s ig n  c h a n g e  a n d  p r e v e n t  w ro n g  

h a n d l in g  is  th e  k e y  a re a  fo r  im p ro v e m e n t .

4.8 After review the top 3 problems and possible solution, it is realized that all 
them are interacted. To solve this, we need to go up whole process level on the 
improvement

4 .8 .1  A c c o rd in g  to  A r m a n d  V . F e ig e n b a u m . q u a l i ty  c o n tro l  in  th e  q u a l i ty  activ ity- 

c y c le  is a s  f ig u re  4 .7

Activities

Time

Figure 4.7 Quality control in the quality activity cycle
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T h e  e a c h  f u n c t io n  o f  q u a l i ty  c o n tro l  is  in te r a c t iv e  f ro m  e a c h  o th e r . T h is  c e r ta in ly  

r e q u i r e s  US to  in te g ra te  th e m  r a th e r  th a n  o p t im iz e  s o m e  o f  th e m . A  s y s te m a t ic  

a p p ro a c h  s h o u ld  b e  a p p lie d . T h is  r e q u i r e s  m a n y  in te r f a c e  a n d  c o o p e r a t io n .

F o r  e x a m p le ,  i f  w e  try  to  f ix  a p r o b le m , th e n  w e  m u s t  lo o k  th ro u g h  c u s to m e r  

s u p p l ie r  in te r f a c e s ,  b o th  in te r n a l ly  a n d  e x te rn a l ly .  I f  a c o m p o n e n t  p r o b le m  o c c u r ,  th e  

p r o b le m  m u s t  b e  f e e d b a c k  f ro m  s h o p - f lo o r  to  IQ A  im m e d ia te ly .  IQ A  m u s t  ta k e  a c t io n  

a n d  f o l lo w  u p  it u n ti l  th e  p r o b le m  is s o lv e d . T h e n  th e  lo o p  is  c lo s e d .

F o r  p r o v id in g  fa s t  f e e d b a c k , w e  c a n  p r o v id e  th e  t r a in in g  a n d  s e t  u p  th e  e q u ip m e n t  

th a t  e n a b le  th e  o p e ra to r s  to  c o n t in u o u s ly  m o n i to r  th e  q u a li ty  p r o b le m s  o n  th e  sp o t. 

T h e  o p e r a to r  o r  s o m e  c e r ta in  s ig n a l  c a n  s to p  th e  lin e  fo r  f a s t  f e e d b a c k  th e  p ro b le m  

a n d  s o lv e  it.

I f  c o m p a re  w i th  th e  c o m p a n y ,  it is c o n s id e re d  to  im p ro v e  o n  d e s ig n  v e r i f ic a t io n , 

in c o m in g  m a te r ia l  c o n tro l ,  IP Q C , O Q A . a n d  c u s to m e r  f e e d b a c k  a n a ly s is .

Supplier

Figure 4.8 Quality management system
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T o  a c h ie v e  th is ,  th e  q u a l i ty  o r g a n iz a t io n  c a n  b e  r e v ie w e d ,

T h is  o r ie n ts  th e  ro le  o f  q u a l i ty  a s s u r a n c e  d e p a r tm e n t .  C u r r e n t ly  th e  q u a li ty  

e n g in e e r s  a n d  in s p e c to r s  a re  c o n tr o l l in g  th e  q u a li ty .  H o w e v e r ,  a s  Q A  o n ly  in s p e c t  th e  

p r o d u c t ,  a  lo t  o f  r e w o r k  o c c u r r e d  a n d  s o m e  p r o b le m s  o f  te n  r e p e a t .

T o  s o lv e  th is  a  b u i ld - in  q u a li ty  c o n c e p t  s h o u ld  b e  a p p lie d . E v e n  th o u g h  it s e e m s  

c o m m o n  s e n s e  th a t  p ro d u c t io n  b u ild  th e  q u a l i ty  b u t  in  r e a l i ty  m a n y  c o m p a n ie s  fa ile d  

d o in g  th is  b e c a u s e  th e y  la c k  th e  q u a li ty  c o n c e p t  a n d  c o n s is te n t  im p le m e n ta t io n .

W e  s h o u ld  r e -d e s ig n  th e  q u a l i ty  e n g in e e r s  p ro v id e  q u a l i ty  im p ro v e m e n t  a d v ic e , 

t r a in in g  a n d  q u a l i ty  s y s te m  c o n tro l .  I n s p e c to r s  s h o u ld  b e  r e d u c e d  a n d  th e y  s h o u ld  

c a r ry  o u t  in  p r o c e s s  c o n tro l  f u n c t io n  r a th e r  th a n  s im p ly  s c re e n  o u t  th e  d e fe c ts .

( 1 ) T h e  s t r u c tu r e  o f  q u a l i ty  a s s u r a n c e  d e p a r tm e n t  s h o u ld  b e  f la t  ty p e  in s te a d  o f  

h i e r a r c h y  ty p e . T h e  h ie ra r c h y  ty p e  s t r u c tu r e  w ill  s lo w  d o w n  th e  in fo rm a t io n  

t r a n s m is s io n  a n d  c a u s e  c o m m u n ic a t io n  b a r r ie r . In  f la t  o r g a n iz a t io n ,  th e  in fo rm a t io n  

c a n  q u ic k ly  r e a c h  th e  c o n c e rn in g  p e r s o n s  th e n  a c t io n  m a y  b e  q u ic k ly  ta k e n .

(2 )  IP Q C  fu n c t io n  s h o u ld  b e  t r a n s f e r r e d  f ro m  p ro d u c t io n  to  Q A  a n d  k e e p  th e  

e n g in e e r  fo r  c o o rd in a t io n  a n d  in s tru c t io n . T h e  in s p e c to rs  w o n ' t  j u d g e  a n d  r e je c t  o n ly  

in s te a d  in v o lv e  in  a d ju s tm e n t .  T h e  o p e ra to r s  a n d  th e  in s p e c to r s  w ill s u p e rv is e  e a c h  

o th e r .  I f  a n y  p r o b le m s  o c c u r .  T h e y  w ill  n o t  w a i t  o n ly  in s te a d  th e y  w ill  f o l lo w  th e  

c o n c e r n in g  d e p a r tm e n t  im m e d ia te ly  to  s o lv e  th e  p ro b le m . T h u s  c a n  im p ro v e  th e  

e f f ic ie n c y .

(3 )  A s  th e  c o m p a n y  p r o d u c e s  m o re  th a n  2 m il l io n  s e ts  p e r  y e a r s ,  th e  q u a l i ty  

f u n c t io n  c a n  b e  s p l i t  in to  tw o  a re a s , q u a li ty  a s s u r a n c e  in  te r m  o f  q u a l i ty  c o n tro l  a n d  

q u a l i ty  s y s te m  in  te r m  o f  s y s te m  a n d  a p p ro v a l .
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In March year 2001, the organization was revised as figure 4.9

Figure 4.9 QA organization chart

B e s id e s  th e  Q A  o r g a n iz a t io n  c h a n g e s ,  s e v e ra l  q u a l i ty  im p r o v e m e n t  a c t iv i t ie s  

w e re  in t r o d u c e d  s u c h  as s u g g e s t io n  b o x  a c t iv i ty  ( e m p lo y e e  in v o lv e m e n t) ,  

c o m m u n ic a t io n  im p ro v e m e n t ,  n e w  p r o d u c t  a n d  s e c o n d  s o u rc e  c o m p o n e n t  

in t r o d u c t io n  im p ro v e m e n t ,  f o o l - p r o o f  p r o c e s s  in t r o d u c t io n ,  c o r r e c t iv e  a c t io n  to  f ie ld

f a i lu re ,  e t c . ..
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1. S P C  is  a  s ta t is t ic a l  m e th o d  o f  d a ta  c o l le c t io n  ( s a m p lin g )  a n d  a n a ly s is  

th a t  w o rk s  in  s u c h  a  w a y  a s  to  m o n i to r  th e  c r i t ic a l  p a r a m e te r s  o f  p r o c e s s e s ,  w i th  th e  

g o a l o f  k e e p in g  th e m  o p e ra t in g  w i th in  d e s i re d  le v e l th a t  a re  h o w  to  p r o v id e  q u a li ty  

r e s u l t s .  T h is  e n a b le s  th e  o p e ra t io n  to  b e  c a r r ie d  o u t  in  c o n f id e n c e  th a t  th e  f in a l 

p r o d u c t  w i ll  b e  g o o d .

T h e  o b je c t iv e  o f  S P C  f o r  m a n u fa c tu r in g  is  u s e d  to  r e d u c e  th e  v a r ia t io n s  to  

a c h ie v e  c o n t in u o u s  p ro c e s s  im p ro v e m e n t ,  th u s  d e c r e a s e  q u a l i ty  c o s t  a n d  p ro d u c e  a 

q u a l i f ie d  p ro d u c t .

C o n tr o l  c h a r t  is  c o m m o n ly  u s e d  f o r  S P C  to  m o n i to r  a n d  c o n tr o l  p ro c e s s  

v a r ia t io n  o n  a n  o n g o in g  b a s is .

S P C  is  a b o u t  p r e d ic ta b i l i ty .  T h e  p u rp o s e  o f  r u n n in g  S P C  c h a r ts  is  to  

p r e d ic t  c o m m o n  c a u s e  a n d  s p e c ia l  c a u s e  o f  v a r ia t io n ,  to  a l lo w  a p p r o p r ia te  a c t io n  to  b e  

ta k e n  in  th e  p r o c e s s  to  e n s u re  th a t  th e  p r o c e s s  is  in  c o n tro l  a n d  c a p a b le .

In  th e  c o m p a n y , S P C  c h a r ts  s u c h  a s  X - R  c o n tro l  c h a r t  a n d  p  c o n tr o l  c h a r t  

w e r e  p e r f o rm e d . H o w e v e r ,  it is j u s t  a p p e a r  w o rk , p i le d  th e re ,  n o b o d y  r e a l ly  s e e  it a n d  

u s e  it. It w a s  j u s t  u s e d  w h e n  c u s to m e r  c a m e  to  v is i t  a n d  w a n t  to  s e e  it. It d id  n o t p la y  

th e  f u n c t io n s  in  th e  w o rk  re a lly .

S in c e  th e  m a n a g e m e n t  d id  n o t p a y  a t te n t io n  to  th e  S P C  c h a r ts  a n d  v e ry  

f e w  p e o p le  k n o w  a b o u t  it. T h e  o p e ra to r  w h o  c o l le c te d  th e  d a ta  a n d  m a d e  th e  c h a r t  j u s t  

f o l lo w e d  th e  f o rm u la  th a t  b u il t  in  th e  c o m p u te r  to  fill in  th e  c h a r t .  B e c a u s e  n o b o d y  

c h e c k e d  it a n d  n o b o d y  c a re d  th e  p r o b le m s  r e la te d  e v e n  s o m e tim e s  th e  c h a r t  s h o w e d  

th e  a b n o r m a l  d a ta  th e  c h a r t  m a k e r  w o u ld  m a k e  th e  d a ta  to  c o m p le te  th e  c h a r t ,  th u s  th e  

c h a r t  lo o k e d  b e a u t i fu l  a n d  th e  c u s to m e r  w o u ld  h a v e  n o  q u e s t io n  a b o u t  it. T h e n  th e  

u n c o n t r o l la b le  o r  in c a p a b le  p r o c e s s e s  w e re  h id d e n  u n ti l  th e  p r o b le m  o c c u rs .  T h e  

q u a l i ty  c o s t  c o u ld  b e  h a p p e n e d .

4.8.2 Review the quality control methods, it is realized that some quality control
tools were not really performed
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W h e n  w e  r e v ie w  th e  p r o c e s s  a n d  f in d  o u t  th e s e  w a s te  s o u rc e s ,  th e  

m a n a g e m e n t  re a l iz e d  s h o u ld  d o  it e f fe c t iv e ly . T o  a c h ie v e  th is , th e  f o l lo w in g  s te p s  is 

r e q u i r e d  to  d o .

T ra in in g  S P C  c o n c e p t  f ro m  m a n a g e m e n t  to  e m p lo y e e  e s p e c ia l ly  Q A  

p e o p le .

S u p e rv is o r  i f  it is  p e r f o rm e d  r e a l ly  a n d  c o r r e c t ly .

F in d  o u t th e  r o o t  c a u s e  a n d  f o l lo w  u p  th e  c o r r e c t iv e  a c t io n  to  p re v e n t  

th e  p ro b le m .

S P C  is n o t o n ly  a  u s e fu l  q u a l i ty  c o n tro l  to o l  b u t  a ls o  a q u a li ty  

m a n a g e m e n t  s tr a te g y . T h e  im p o r ta n t  th in g  is im p le m e n t in g . O n ly  th e  t id y  d o c u m e n t  

is  th e  r e s o u r c e  w a s te .

2. M a n a g e m e n t  B y  O b je c t iv e  (M B O ). T h is  is  a  m a n a g e m e n t  s y s te m  th a t  

m a n a g e r s  a n d  e m p lo y e e s  p a r t i c ip a te  in to  th e  o b je c t iv e  s e t t in g  u p  a n d  p e r f o rm  “ s e lf -  

c o n t r o l"  t r y in g  to  a c h ie v e  th e  o b je c t iv e s .

T h e  p ro c e d u r e s  c a n  b e ,

1) S e t u p  th e  b u s in e s s  q u a li ty  o b je c t iv e , u s u a l ly  th e  o b je c t iv e  

c y c le  is o n e  y e a r .

2 ) S e t u p  s u b -o b je c t iv e .

Figure 4.10 MBO management system

3) B a s e d  o n  th e  e a c h  l e v e l ’s o b je c t iv e ,  s e t u p  q u a l i ty  o b je c t iv e
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m a n a g e m e n t  o p e ra t in g  s y s te m .

4 )  E v a lu a te  th e  p e r f o rm a n c e .

T o  a p p ly  in  q u a l i ty  c o s t  p ro g ra m , ta r g e ts  w e r e  s e t  u p  fo r  e a c h  

c a te g o ry . T h e  ta r g e t  is  c h a n g e a b le  b u t a ls o  a c h ie v a b le .  A f te r  

th e  ta r g e t  is  a c h ie v e d , a  n e w  ta r g e t  w ill b e  s e t  u p . I f  th e  ta r g e t  

c a n  n o t b e  a c h ie v e d , a  re v ie w ' m e e t in g  w ill  b e  h e ld  a n d  d is c u s s  

h o w  to  a c h ie v e  it.

5 ) P D C A  c y c le

A s  a  to o l  fo r  im p ro v e m e n t ,  th e  m e th o d o lo g y  o f  “ P la n -D o -  

C h e c k - A c t” ( P D C A )  c a n  b e  a p p lie d . A c c o rd in g  to  

IS O 9 0 0 1 :2 0 0 0 ,  P D C A  c a n  b e  b r ie f ly  d e s c r ib e d  a s  f o l lo w s .

P la n : E s ta b l is h  th e  o b je c t iv e s  a n d  p r o c e s s e s  n e c e s s a r y  to  

d e l iv e ry  r e s u l t s  in  a c c o rd a n c e  w i th  c u s to m e r  

r e q u i r e m e n ts  a n d  th e  o r g a n iz a t io n 's  p o lic ie s .

D o : I m p le m e n t  th e  p ro c e s s e s .

C h e c k : M o n i to r  a n d  m e a s u r e  p r o c e s s e s  a n d  p r o d u c t  a g a in s t  

p o l ic ie s ,  o b je c t iv e s  a n d  r e q u i r e m e n ts  f o r  th e  p r o d u c t  a n d  

r e p o r t  th e  re s u lts .

A c t: T a k e  a c t io n s  to  c o n t in u a l ly  im p ro v e  p r o c e s s  p e r f o rm a n c e .  

P D C A  c a n  b e  s u m m a r iz e d  a s  8 s te p s  p ro c e d u re .

1) A n a ly z e  th e  c u r r e n t  d a ta  a n d  f in d  o u t  th e  e x is t in g  

q u a l i ty  p ro b le m .

p  <  2 ) A n a ly z e  th e  e f fe c t  f a c to r s  o f  th e  q u a l i ty  p ro b le m .

3) W o rk  o u t  th e  k e y  e f fe c t  fa c to rs .

4 )  R a is e  th e  c o r r e c t iv e  a c t io n  to  th e  k e y  c a u s e s  to  

im p ro v e  th e  q u a li ty .

5 ) Im p le m e n t .

6 )  C h e c k  th e  p e r f o rm a n c e  o f  th e  im p le m e n ta t io n  a g a in s t
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the expected results.
c {  7) Summarized the leanings from the action.
A {  8, Take the unsoluted problem into the next PDCA 

cycle.

4.9 Summary of the quality improvement effort
1) . AFR handling
Before program: we receive AFR data from customer every month, analyze it and 

take corrective action for those top 5
After program: sort the data further down to manufacturing month, then compare 

the failure rate against corrective action date to check the effectiveness. The result of 
it is the effectiveness is improved.

2) . Scarp handling
Before program: report the scrap value by work center and by line and report to 

the top management
After program: sort the scrap value and Pareto analyzes top 5 scrap items. Then 

feedback to the owner to find out the cause and follow up the corrective action. The 
result is the poor handling problems reduced too much.

3) . High rejects in process and rework handling
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Before program: Set up the target. IPQC calculates the production yield and 
reports the problem and follows up the solution. OQA requires the corrective action 
for re-inspection. IH records it by reject rate and rework hours with the reasons.

After program: Set up the target. IPQC calculates the production yield. Daily 
meeting to report the problem and follows up the corrective action and verifies the 
effectiveness of the corrective action. OQA calls the meeting for re-inspection 
problem requires the corrective action and follow up the corrective action. IE records 
it by reject rate and rework cost with the reasons, reports to the management weekly.

The implementation of the quality improvement activities can be shown as below.

Table 4.8 Quality improvement activities
Perspective Before After Result

Workmanship Only tighten 
discipline

Develop foolproof process and 
automation to prevent problems. E.g. 
1.3D lens was used to confirm the 

good soldering quality
2. Automatic judge & highlight the 

failure code if DDC NG
3. Bar-code system to control the 

accessory and correct product
4. Vacuum packing to reduce 
workmanship problem

1 . Workmanshi p 
problem reduced, 
related quality 
improved
2. Scrap also reduced

Training 1. Only incoming 
basic training
2. No special train 
when criteria 
change

1. Develop job training program. 
Each operator must have at least 
two skills. Use different color on 
their ID card to identify the 
qualification

2. Train the inspection criteria in class 
when product change, then confirm 
on job

The error is reduced 
Over reject reduced
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Perspective Before After Result
Design issue & 
alternative 
component 
introduction

For pilot run of 
new product and 
second source 
c 0  ทา p 0  ท e ท t 
introduction, the 
quantity is 20 sets

1. Increase the p/p quantity to 50 - 
200 sets to improve

2. Feedback the problem to 
designer and follow up. If 
necessary, the designer flight to 
the factory to defined the circuit

Can identify the 
potential problem and 
solve it. 20°-o- 30% 
potential problem was 
raised and solved. 
However, it bring into 
engineering change 
often and cause the 
scrap increased

Equipment 
error and un­
optimized 
alignment 
program

Correlate when 
model change, 
QA follow up

1. Daily correlation on those 
critical and easy error

2. Real time SPC detect the 
alignment performance in real 
time manner

1. Alignment program 
o p t i mi z a t i o n  
improved

2. Reject / rework rate 
is reduced

Design change,
engineering
change

Follow the 
changing

Follow the changing in short term, 
feedback to designer

FMEA is to be 
applied in long term 
Quality can be 
improved but scrap 
cost increased

Communication 1. Weekly 
meeting

2. Any problem 
will be
feedback to the 
responsible line

1. Daily meeting
2. Any problem will be feedback to 

responsible production line and 
other production line

3. QIT coordinate to solve the 
problem

Communi cat i on
improved
Team approach make 
the problem optimized 
to avoid the same 
problem occur again

Organization Hierarchy Separate into two groups Concentrate on own 
responsibility

Take APR as example, a task force was set up on AFR reject. After the failure 
data is feedback, the task force will review and take action. The action data and 
product serial number is recorded. Then the item will be monitored by compare the 
failure rate before and after the corrective action. If the trend is reducing, it means the 
corrective action is effective. Otherwise, further action will be taken.

The AFR analysis and corrective action report is as appendix E
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From the appendix D, we can see the AFR is in reducing trend. The top five 
failures are reducing, meaning the corrective action is reducing.

In top 1 and top 3 the failures were reducing after program started in June.
In top 2 and top 5 the failure in June were jumped. This was because that high 

internal reject and rework can cause cosmetic problem on back cover and CRT 
surface. After this was highlighted, it was improved.

In top 4. the program was not well resolved. This is semi-conductor failure. 
Even several actions were taken, the failure trend is still not reducing. This means the 
root cause is not identified. The corrective actions are not effective.

4.10 Result after improvement
The first five months January to May of year 2001 were taken as the data before 

improvement, and June to October was taken as the data after improvement. These 
data can be shown on table 4.8. 4.9, 4.10. 4.11 and 4.12

4.10.1 Quality cost summary report after the program (Jun -  Oct.. 2001)
As a summary, the COQ for project is an below.

Table 4.9 Preventive costs (Jun -  Oct., 2001)
U n i t :  M i l l i o n  B a h t

C o s t  e l e m e n t C o s t S o u r c e
S a l e s

V a l u e
S o u r c e

R a t i o :
(Cost/Sales value) 

%

A1 Q u a l i ty  p la n n in g 0 . 1 0 5 Q A

4 8 1 . 6 A c c o u n t i n g

0 .0 2 2

A  2 C al ib r a t ion ,  v e r i f i c a t io n 0 2 3 4 A c c o u n t 0 0 4 9

A 3 Q u a l i ty  tra in in g 0 0 2 5 A c c o u n t 0 .0 0 5

A 4 C al ib r a t ion  im p r o v e m e n t 0  175 A c c o u n t 0  0 3 6

T ota l 0  5 3 9 4 8 1 . 6

R a t io  to s a le s  tu rn o ver  (% ) 0.1 12
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Tabic 4.10 Appraisal costs (Jun -  Oct., 2001)
U n i t :  M i l l i o n  Baht

C o s t  e l e m e n t C o s t S o u r c e
S a l e s

V a l u e
S o u r c e

R a t io :
(Cost/Sales value) 

%

B1 R e c e i v i n g  in s p e c t io n 0 . 1 5 8 Q A 0 .0 3 3

B 2 I n s p e c t io n  an d  t e s t in g 1 0 8 5 A c c o u n t i n g
4 8 1 . 6 A c c o u n t i n g

0 .2 2 5

B 3 E q u i p m e n t  for  t e s t in g  and in sp e c t io n 0 . 7 8 A c c o u n t i n g 0 .1 6 2

134 A p p r o v a l  an d  a c c e p t a n c e  t e s t in g 0  179 Q A 0 . 0 3 7

Tota l 2.2 02 4 8 1 . 6 0 . 4 5 7

R a t io  to  s a les  tu rn o ver  (%) 0 .4 5 7

Table 4.11 Internal failure costs (Jun -  Oct., 2001)
U n i t :  M i l l i o n  Baht

C o s t  e l e m e n t C o s t S o u r c e
S a l e s

V a l u e
S o u r c e

R a t i o :
(Cost/Sales value) 

%

C l Scr ap 1 .3 6 Q A 0 . 2 8

C 2 R evvork /repair 0 9 6 I E /A c c o u n t 4 8 1 . 6 A c c o u n t i n g 0 . 2 0

C 3 R e - in s p e c t io n / r e - t e s t in g 0 . 5 1 2 I E / A c c o u n t (111

T ota l 2 .8 3 4 8 1 . 6 0 . 5 9

R a t io  to s a l e s  tu rn o ver  (%) 0 . 5 9

Table 4.12 External failure costs (Jun -  Oct, 2001)
U n i t :  M i l l i o n  Baht

C o s t  e l e m e n t C o s t S o u r c e
S a l e s

V a l u e
S o u r c e

R a t i o :
( C o s t / S a l e s  v a l u e )  

%

D1 W ar r an ty  c la im s 0 . 3 4 A c c o u n t
4 8 1 . 6 A c c o u n t i n g

0 . 0 7

D 2 R e c a l l  c o s t 0 .0 5 A c c o u n t 0.01

T ota l 0 . 3 9 4 8 1 . 6 0 . 0 8

R a t io  to s a le s  tu rn o ver  (%) 1. 17

Total = 5.961
Ratio to sales = 1.24%



79

Table 4.13 Summary cost after program (Jun -  Oct., 2001)
Cost categories Cost % of total Ratio to sale

Prevention 0.539 9.04 0.1 1%
Appraisal 2.202 36.9 0.46%
Internal failure 2.83 47.5 0.59%
External failure O

' 
rทุÔ 6.54 0.21%

Total 5.96 100° 3 1.24%

Example of C2 and C3 can be shown on appendix c  and appendix D
If we refer to quality cost curve (refer figure 2.3), the failure cost is about 

54%. and prevention cost is about 9%. meaning the quality is under control.
Still, we need further reduce failure cost to about 50% and increase 

prevention cost to about 10% to achieve the optimized quality cost.
Result for the product B before and after quality cost program is as table

4.14

Table 4.14 Quality' cost program before and after

Before After
Cost Sales value Cost Sales value

Prevention 0.444 0.539
Appraisal 2.008 2.202
Internal failure 1.843 294 2.83 481.6
External failure 2.207 0.39
Total 6.502 5.961
Ratio to sales 2.21% 1.24%
Unit: Million Baht
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