
CHAPTER 3
BACKGROUND AND PROBLEM ANALYSIS

In  th is  c h a p te r ,  a n  e le c t ro n ic s  a p p l ia n c e  c o m p a n y  w a s  s e le c te d  a s  a  c a s e  s tu d y  

fo r  th is  th e s is .  T h e  c o m p a n y  b a c k g r o u n d  w ill b e  in t r o d u c e d  in  th is  c h a p te r .  T h e  

p r o b le m s  r e la te d  to  q u a l i ty  c o s ts  w i l l  b e  id e n t i f ie d  a n d  a n a ly s e d .

3.1 Background
3 .1 .1  C o m p a n y  p ro f i le

T h e  s e le c te d  c o m p a n y  is a  m a n u fa c tu r in g  f a c to ry  o f  a  m u l t i - n a t io n a l  

c o m p a n y . It w a s  e s ta b l is h e d  in  1 9 9 0  in  C h o n b u r i  o f  T h a i la n d . It m a in ly  p r o d u c e s  th e  

c o lo r  P C  m o n ito r  a n d  a l l - in - o n e  s y s te m  ( c o m p u te r  a n d  m o n i to r  c o m b in a t io n ,  lik e  

I n te r n e t  P C  b u t  h a v e  a d d i t io n a l  fu n c t io n  s u c h  a s  te le p h o n e )  fo r  s o m e  b ig  O E M  

c u s to m e rs .  It a ls o  p r o d u c e s  c o lo r  te le v is io n  c h a s s is  fo r  its  s is te r  c o m p a n y  in  E n g la n d .

T h e  c o m p a n y  is m a n u f a c tu r in g  o r ie n te d . It d o e s  n o t  h a v e  m a r k e t in g  a n d  

d e s ig n  f u n c t io n .

T h e  m a n u f a c tu r in g  p a t te r n  is th a t  its  h e a d q u a r te r s  (H Q )  d e s ig n  p r o d u c t  to  

O E M  c u s to m e rs  a n d  f in d  th e  o rd e r  th e n  p a s s  to  th e  c o m p a n y  fo r  m a n u fa c tu r in g .  

M o s t  o f  o v e r s e a s  m a te r ia l  a ls o  s u p p o r te d  b y  H Q . o n ly  s o m e  m e ta l  a n d  p a c k a g in g  

m a te r ia ls  a re  s u p p l ie d  lo c a lly .

T h e  r e v e n u e  o f  th e  c o m p a n y  is f ro m  so  c a ll  m a n u f a c tu r in g  v a lu e  a d d e d  

( M V A )  c h a r g e , p lu s  lo c a l m a te r ia l  p u rc h a s in g .  T h e  M V A  is  b a s e d  o n  p r o d u c t  b a s is , 

w i th  2 0 -4 0  U S  d o lla r s  p e r  se t. T h is  c o v e r s  a ll m a n u f a c tu r in g  c o s t  in c lu d in g  

f a c i l i ta t io n ,  la b o r , o v e rh e a d s  a n d  p o s s ib le  in te rn a l  a n d  e x te rn a l  f a i lu re  c o s t .

B e lo w  is th e  b a s ic  c o m p a n y  p ro f i le .

E s ta b l is h e d  19 9 0

C a p i ta l  6 7 5  m il l io n  B a h t

E m p lo y e e  a v e r a g e  2 0 0 0
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3 .1 .2  P ro d u c t  d e s c r ip t io n

1 ). C D T  m o n i to r  is  th e  v id e o  d is p la y  te r m in a l  o f  c o m p u te r .  T h e  f a c to ry  

p r o d u c e s  th e  d i f f e r e n t  k in d s  o f  m o n i to r  b y  u s in g  th e  d i f f e r e n t  m o d e l  n a m e  to  th e  

d i f f e r e n t  ta r g e t  c u s to m e rs .  H o w e v e r ,  th e y  a re  th e  s a m e  p ro c e s s e s .

T h e  d is p la y  s iz e  is  1 4 ” , 1 5 ” , 1 7 ” , a n d  1 9 ” . C u s to m e r s  in c lu d e d  C o m p a q , 

H e w le t t -P a c k a rd ,  P a c k a rd  B e ll ,  N o k ia ,  V ie w S o n ic ,  e tc .

2 )  . A l l - in - o n e  s y s te m  is a  m o re  c o m p le x  p ro c e s s  th a n  th e  g e n e ra l  m o n ito r . 

It is  th e  c o m b in a t io n  o f  c o m p u te r  a n d  m o n i to r  w i th  te le p h o n e  fu n c t io n . T h e  c u s to m e r  

is  In te l .

3 )  . C o lo r  te le v is io n  c h a s s is .  It is  P C B  a s s e m b ly  fo r  c o lo r  te le v is io n .  T h e  

c u s to m e r  is  E n g la n d  c o m p a n y .

A s  a n  O E M  b u s in e s s ,  it r e q u i r e s  e c o n o m y  o f  s c a le  a n d  c o s t  le a d e rs h ip . T h e  

p r o d u c t  is  v e ry  p r ic e  s e n s i t iv e .  Q u a l i ty  is  th e  o r d e r  q u a l i f ie r ,  c o s t  a n d  f le x ib le  

d e l iv e r y  a r e  o r d e r  w in n e r .

1 2 8 ,0 0 0  M 2 

5 3 ,8 0 0  M 2 

2 .4 0 0  M 2 

3 .6  B i l l io n  B a h t
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3 .1 .3  Q u a l i ty  s y s te m  in tr o d u c t io n

T h e  c o m p a n y  o r g a n iz a t io n  c h a r t  c a n  b e  s h o w n  as  f ig u re  3.1

ร v.p.

G M  m anu fa c tu r in g

P ro du c tio n P ro du c tio n
eng in ee rin g

F a c il i ty  L og is tic s

VP  finance

A c c o u n t M IS

Chassis F ina l
assem b ly

Sales H /R G A  P urchas ing QA

Figure 3.1 Company organization chart

In  1 9 9 9 , th e  q u a l i ty  a s s u r a n c e  o r g a n iz a t io n  is s h o w n  in  f ig u re  3 .2

A b b r e v ia t io n s :  -

Figure 3.2 QA organization chart



T h e  f u n c t io n s  fo r  e a c h  s e c t io n  a re  a s  b e lo w ,

1 )  . G I a n d  IQ C : S ta n d s  fo r  g o o d s  in c o m in g  &  in c o m in g  q u a l i ty  c o n tro l .  T h e  

fu n c t io n  m a in ly  p e r f o r m s  in c o m in g  m a te r ia l  in s p e c t io n  o n  s e le c te d  A Q T  b a s is .

2 )  . IP Q C : It s ta n d s  fo r  in  p r o c e s s  q u a li ty  c o n tro l . T h is  f u n c t io n  p e r f o rm s  th e  

in s p e c t io n  in  p ro c e s s .  F o r  s o m e  la y  s ta t io n s ,  IP Q C  in s p e c t  th e  p r o d u c t  1 0 0 % .

3 )  . O Q A : It s ta n d s  fo r  o u t - g o in g  q u a l i ty  a u d it .  It is o u t - g o in g  in s p e c tio n , 

ta k e s  s a m p lin g  in s p e c t io n  o n  th e  f in is h e d  g o o d s  to  a s s u re  th a t  th e  q u a l i ty  o f  p ro d u c t  

fo r  th e  c u s to m e r .

4 )  . Q E  is s ta n d s  fo r  q u a l i ty  e n g in e e r in g . T h is  f u n c t io n  o n g o in g  r e l ia b i l i ty  

te s t ,  e n v i r o n m e n t  a n d  li fe  te s t  to  e n s u re  th e  p ro d u c t  r e l ia b i l i ty .  T h is  fu n c t io n  a lso  

p e r f o rm  s o m e  p re c is e  te s t  to  c o n f i rm  th e  p r o d u c t  c o m p lia n c e  o f  s p e c i f ic a t io n .

5 )  . Q D : It s ta n d s  q u a li ty  d a ta . T h is  f u n c t io n  is to  c o l le c t  q u a l i ty  r e la te d  d a ta , 

p r o c e s s ,  a n d  r e p o r t .

6 )  . Q S  &  A : It s ta n d s  fo r  q u a li ty  s y s te m  a n d  a p p ro v a l .  T h is  f u n c t io n  p e r f o rm s  

s y s te m  s e t u p  a n d  c e r t i f ic a te  a p p ro v a l .  A ls o  v e n d e r  s u r v e i l la n c e  is p a r t  o f  th e  jo b  in  

th is  f u n c t io n .

Q u a l i ty  s y s te m  s u c h  a s  I S 0 9 0 0 0 ,  IS O  1 4 0 0 0  a p p ro v a l  a n d  a u d i t io n  w ill  b e  

r e s p o n s ib le  b y  q u a li ty  s y s te m  a n d  a p p ro v a l  e n g in e e r .  S o m e  o th e r  s a fe ty  c e r t i f ic a te  

a p p ro v a l  s u c h  a s  T U V . C S A , . . . e t c .  a lso  b e  r e s p o n s ib le  b y  th e  s y s te m  a n d  a p p ro v a l  

e n g in e e r .  Q u a l i ty  p e r f o r m a n c e  r e v ie w  a n d  q u a l i ty  im p ro v e m e n t  p la n s  h a v e  to  b e  

r a is e d  to  th e  c u s to m e r  to  e n s u re  th e ir  c o n f id e n c e .

V e n d o r  s u r v e i l la n c e  is  a ls o  b e  r e s p o n s ib le  b y  q u a l i ty  s y s te m  e n g in e e r .  

S u p p l ie r s  q u a l i ty  is  v e ry  im p o r ta n t  fo r  th e  p ro d u c t . A  se t o f  m o n i to r  c o n s is ts  o f  

a r o u n d  2 0 0  k in d s  o f  c o m p o n e n ts .  W e  b u y  th e s e  c o m p o n e n ts  f ro m  v a r io u s  s u p p l ie rs .  

C o m p o n e n t  q u a l i ty  p e r f o rm a n c e  is n o t a lw a y s  g o o d  e n o u g h . W h e n  w e  p u rc h a s e  a 

c o m p o n e n t  f ro m  th e  v e n d o r ,  th e  v e n d o r  h a s  to  b e  e v a lu a te d  o n  th e ir  q u a li ty  

p e r f o r m a n c e  b e fo re  th e  c o m p o n e n t  is a p p ro v e d  to  b u y . B o th  n e w  v e n d o r  e v a lu a t io n
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a n d  a p p ro v a l  a n d  s u p p l ie r 's  q u a l i ty  a u d i t  a re  p e r f o rm e d  b y  th e  v e n d o r  s u r v e i l la n c e  

e n g in e e r  w i th  th e  o th e r  d e p a r tm e n t  su c h  a s  R & D , p u rc h a s in g ,  e n g in e e r in g ,  e t c . . .



3.1.4 General process flow chart
F o r  C D T  m o n i to r  m a n u f a c tu r in g ,  th e  b r i e f  p r o c e s s  f lo w  c h a r t  is  a s  f ig u r e  3 .3 Chassis D epartm ent

Figure 3.3 General process flow chart
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R a w  m a te r ia l  f ro m  b o th  lo c a l a n d  o v e r s e a s  w ill  b e  in s p e c te d  a n d  c o n f i rm s  by 

IQ C  in s p e c to rs .

A f te r  th e  c o n f i rm a t io n ,  th e  m a te r ia l  w ill  b e  tr a n s f e r r e d  to  s to re  a re a .

W h e n  p la n n in g  d e p a r tm e n t  is s u e d  w o rk  o r d e r  to  m a n u fa c tu r in g ,  th e  c h a s s is  

d e p a r tm e n t  w i l l  w i th d ra w  m a te r ia l  s to re . A f te r w a r d s ,  th e y  a re  p u t th ro u g h  a u to 

in s e r t io n  (A I) .  h a n d  in s e r t  (H I) ,  p a s s  th ro u g h  s o ld e r  a n d  to u c h  u p . A ll b o a rd s  to  be  

te s te d  b y  in -c i r c u i t - te s te r  ( IC T )  a n d  f u n c t io n  te s t  b e fo re  g o  to  lin e  Q C  s a m p lin g .

A f te r  th e  c h a s s is  is  p a s s e d , th e  c h a s s is  w ill  b e  te s t  f in a l a s s e m b ly  to g e th e r  

w i th  C D T . In  f in a l  a s s e m b ly , th e i r  f in is h e d  g o o d s  w il l  b e  s a m p lin g  in s p e c te d  b y  

O Q A . O n ly  th o s e  “ p a s s e d ” g o o d s  c a n  b e  s h ip p e d  o u t.

T h e  g o o d s  w ill  a ls o  b e  p u t  in  o n g o in g  r e l ia b i l i ty  te s t ,  e n v ir o n m e n ta l  

r e l ia b i l i ty  te s t ,  a n d  s o m e  p r o d u c t  w i l l  b e  s e n d  to  o u ts id e  te s t  h o u s e  o n  E M I 

( E le c tr ic a l  M a g n e t ic  Im ita t io n )  te s t .

3.2 Problem analysis
3 .2 .1  P ro b le m  o n  q u a li ty

T h e  c o m p a n y  h a d  a  b ig  e x p a n s io n  in  y e a r  2 0 0 0 . เท th e  y e a r  2 0 0 0 , its  o u tp u t  

v o lu m e  d o u b le d  f ro m  p r e v io u s  1.2 M il l io n  s e ts  to  2 .6  M il l io n  s e ts  in  2 0 0 0 . A lo n g  th e  

v o lu m e  u p , th e  q u a l i ty  b e c o m e s  a  v e r y  b ig  c o n c e rn s  a s  th e re  a re  m a n y  f ie ld  f a i lu re s  

a n d  c u s to m e r  c o m p la in ts .

O n e  o f  th e  k e y  c u s to m e rs ,  w h o  c o n s is t  o f  8 0 %  o f  to ta l  c o m p a n y  o rd e r s ,  

s t r o n g ly  c o m p la in e d  p r o d u c t  q u a l i ty  p r o b le m  a n d  c la im e d  b ig  c o m p e n s a t io n .  E v e n  

w o rs e , th e  c u s to m e r  c la im e d  th a t  th e y  m ig h t  r e m o v e  th e  o r d e r  i f  th e  q u a l i ty  c a n ' t  b e  

im p ro v e d  in  a  c e r ta in  t im e  f ra m e . T h is  d ra w s  a  b ig  c o n c e rn  to  m a n a g e m e n t .  A s  th e  

c o m p e n s a t io n  is  to o  h ig h , a ls o  th e  q u a l i ty  re a l ly  a f fe c ts  th e  b u s in e s s .  A ll th e s e  

e n f o r c e  th e  m a n a g e m e n t  to  th in k  h o w  to  im p ro v e  q u a li ty .  Q u a li ty  c o s t  p r o g ra m  is

o n e  o f  th e  a c t iv i t ie s .
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3 .2 .2  E x is t in g  c o m p a n y  q u a l i ty  c o n tro l  a n d  a c c o u n t in g  s y s te m

T h e  c o m p a n y ,  w h ic h  is a n  c e r t i f ie d  b y  I S 0 9 0 0 0  a n d  IS O  1 4 0 0 0 , h a s  a 

c o m p r e h e n s iv e  q u a l i ty  m a n u a l  c le a r ly  s e t t in g  o u t  th e  r e s p o n s ib i l i t ie s  o f  q u a li ty ,  

p r o d u c t io n ,  e n g in e e r in g  a n d  o th e r  p e r s o n n e l  fo r  q u a l i ty - r e la te d  m a tte r s .

A c c o u n t in g  d e p a r tm e n t  h a s  s o m e  p r o c e d u r e s  a n d  h a v e  c o d e s  r e la te d  to  

q u a l i ty  c o s t . S o u rc e s  o f  c o s ts  id e n t i f ie d  f ro m  a c c o u n t in g  a re  a s  b e lo w ,

1. E q u ip m e n t  fo r  te s t  a n d  in s p e c tio n .

2. R e s a le  fo r  r e fu rb is h e d  p ro d u c ts .

3 . S c ra p  m a te r ia ls .

4 . W a r r a n ty  c o s t  ( in c lu d e  c o m p e n s a t io n  c h a rg e ) .

5. A b n o rm a l t im e  c o s t  ( th is  in c lu d e  m a n y  f a c to r s  s u c h  as 

p ro d u c t io n  c h a n g e  m o d e l ,  m a te r ia l  s h o r ta g e , f a c i l i ty  d o w n .

6. T ra in in g

It is o b v io u s  th a t  so  fa r  th e  a c c o u n t in g  s y s te m  h a s  b a s ic  d a ta  fo r  q u a l i ty  c o s t  

d a ta , b u t la c k s  s o p h is t ic a t io n  a n d  th e  a v a i la b i l i ty  o f  d a ta  fa ile d  to  m e e t  e x p e c ta t io n s  

f o r  th e  q u a l i ty - r e la te d  c o s ts . A p a r t  f ro m  s o m e  d a ta  d i re c t ly  r e f e r r e d  to  q u a l i ty  re la te d  

c o s t ,  m o s t  o f  th e  c o s t in g  h a v e  to  b e  r e l ie d  o n  e s t im a t io n s .

Q A  d e p a r tm e n t  a ls o  h a v e  s o m e  p r o c e d u r e  a n d  r e c o rd  r e la te d  to  q u a l i ty  c o s t  

b u t  d o n ’t h a v e  e x a c t  f ig u re  fo r  th e  c o s t  its e lf . H o w e v e r ,  b a s e d  o n  th e s e  in fo rm a t io n , 

th e  c o s ts  c a n  b e  c a lc u la te d .

I te m s  c a n  b e  s o u rc e  o f  c o s ts  id e n t i f ie d  f ro m  Q A  a re  a s  b e lo w ,

1. R e - te s t in g  /  r e - in s p e c t io n

2. S c ra p

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

4 . S u p p l ie r  a s s u r a n c e
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B e s id e s  A c c o u n t in g  d e p a r tm e n t  a n d  Q A  d e p a r tm e n t .  In d u s tr ia l  e n g in e e r in g  

( IE ) a ls o  h a v e  s o m e  d a ta  r e la te d  to  q u a l i ty  c o s t , s u c h  a s  r e w o r k  /  r e p a ir ,  d o w n tim e ,

3 .2 .3  C u r r e n t  q u a li ty  c o s ts  d e te c t io n  a n d  m e a s u re m e n t .

B e f o r e  s ta r t  th e  q u a l i ty  c o s t  p r o g ra m  im p le m e n ta t io n ,  w e  s tu d y  th e  B S 6 1 4 3  

p a r t2  a n d  c u r r e n t  c o m p a n y  o p e ra t in g  p ro c e d u re . A s  th e  l i te r a tu r e  s u rv e y , i t 's  u n w is e  

to  try  to  a c h ie v e  to o  m u c h , to o  fa s t , b e c a u s e  o f  r e s o u r c e  l im i ta t io n . A f te r  in te rn a l 

r e v ie w  m e e t in g ,  it is  d e c id e d  th a t  s o m e  i te m s  l i s te d  in  B S 6 1 4 3  p a r t  2 w ill  n o t a p p ly  

in  th is  c o m p a n y  a s  th e  c o m p a n y  d o s e  n o t h a v e  s u c h  a c t iv i t ie s .

3 .2 .4  P ro b le m  a n a ly s is

I f  a p p ly in g  P A F  m o d e l ,  w e  g e t th e  f o l lo w in g  q u a l i ty  c o s t  d a ta  fo r  y e a r  2 0 0 0  

( R e fe r  to  ta b le  3 .1 , ta b le  3 .2 , ta b le  3 .3  a n d  ta b le  3 .4 ) . In  o r d e r  to  h a v e  s a m e  

c o m p a r i s o n  b a s e  in  th e  fu tu re ,  w e  u se  th e  r a t io  o f  c o s t  v . s .  s a le s  v a lu e  a s  re fe re n c e .

T h e  g u id e l in e s  fo r  c o s t  c a lc u la t io n  a n d  e s t im a t io n  is  a s  b e lo w ,

1) F o r  th o s e  i te m s  a l r e a d y  h a v e  b e e n  k e p t  in  a c c o u n t in g ,  j u s t  u se  

a c c o u n t in g  f ig u re .

2 )  F o r  th o s e  r e - te s t  a n d  r e - in s p e c t io n  c o s t ,  it w ill  b e  c a lc u la te d  b y  t im e  

m u l t ip le  th e  s ta n d a rd  c o s t  (1 2 8  B a h t  p e r  h o u r ) . R e w o rk  n e e d  0 .2  h o u rs  

p e r  s e t, r e - in s p e c t io n  n e e d  0 .4  h o u r s  p e r  se t.

3 )  O n ly  th o s e  e q u ip m e n t  o r  to o ls  u s e d  fo r  q u a l i ty  in s p e c to r  o r  te s t  a re  

c o n s id e re d  in to  q u a l i ty  c o s t . T h o s e  u s e d  fo r  p r o d u c t io n  p u r p o s e  s u c h  as 

fo r  a l ig n m e n t  /  te s t  a re  n o t c o n s id e r  in to  q u a l i ty  c o s t .

4 )  E q u ip m e n t  d e p re c ia t io n  is  in  f iv e  y e a r s ’ f ra m e . A n n u a l  c o s t  is  o n e - f if th  

o f  th e  to ta l  e q u ip m e n t  te s t .

5 ) F o r  s o m e  ite m s  w h ic h  is  d i f f ic u l t  to  q u a n t i fy ,  s u c h  a s  q u a l i ty  p la n n in g  

w h ic h  in v o lv e s  s e v e ra l  p e r s o n s  o n c e  b u t d e a l in g  w i th  s e v e ra l  p ro d u c ts .
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w e  u se  th e  p o r t io n  r a t io  o f  s t a f f  s a la ry  p lu s  o v e rh e a d  ( e q u ip m e n t  to  th e  

s a la ry  in  th is  c o m p a n y ) .

6 ) F o r  c o m m o n  e x p e n s e ,  w ill  b e  p o r t io n e d  b y  s a le s  v o lu m e  b a s is . S u c h  as 

e q u ip m e n t  c a l ib r a t io n ,  t r a in in g , e t c . . .

Table 3.1 Prevention cost for the year 2000
U n it: M il l io n  Bah t

C o s t  c le m e n t A n n u a l C o st S o u r c e S a le s  V a lu e S o u r c e
R a tio :

(Cost/Sales value) 
%

A l Q u a lity  p la n n in g 0.6 Estimate

3 .594 A c c o u n t in g

0 .02

A 2 D es ign  and d eve lo pm en t o f  
m easu rem ent, in spec tio n , e tc .. .

4 .74 Es tim a te 0.13

A 3 Q u a lity  re v ie w  and v e r if ic a t io n  o f  
des ign

0.15 Es tim a te -

A 4 C a lib ra t io n , v e r if ic a t io n 0 .84 A c c o u n tin g 0.02

A  5 S up p lie r assurance 0.3 Es tim a te -
A 6 Q u a lity  t ra in in g 0.5 A c c o u n tin g 0.01

A 7 Q u a lity  a u d it in g 0 4 8 Es tim a te 0.01

A 8 Q u a lity  data 0 2 4 E s tim a te -
A 9 Q u a lity  im p ro ve m en t p rog ram 1 Estim a te -

T o ta l 8 .85 3 ,594 0 .24

P ro jec ted  annua l sales tu rn o ve r (% ) 0.25

Table 3.2 Appraisal costs for the year 2000
U n it: M il l io n  Bah t

C o s t  e le m e n t A n n u a l C o st S o u r c e S a le s  V a lu e S o u r c e
R a tio :

(Cost/Sales value) 
%

B1 p p  v e r if ic a t io n 1 E stim a te

3,594 A c c o u n t in g

0.028
B2 R e ce iv in g  in spec tio n 0.552 Estim a te 0.015
B3 L a b o ra to ry  accep tance tes ting 0.5 Q A 0.014
B4 In spe c tio n  and tes ting 6.24 Estim a te 0.174
B5 E qu ipm en t fo r  te s tin g  and 

in spe c tio n
5.13 Estim a te 0.143

B 6 C onsum ed  m a te r ia l d u r in g  test 
and in spe c tio n

0.13 Q A -

B7 A n a ly s is  and re p o rt in g  o f  test 
and in spe c tio n  resu lts

0.6 Estim a te 0.017
B8 S to ck  e va lu a tio n - - -
B 9 A p p ro v a l and acceptance  

te s tin g
0.9 E stim a te 0.025

T o ta l 15.052 3,594 0.42
P ro jec ted  annua l sales tu rn o ve r (% ) 0.42
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Table 3.3 Internal failure costs for the year 2000
Unit: M il l io n  Bah t

Cost element Annual Cost Source Sales Value Source
Ratio:

(Cost/Sales value) 
%

C l Scrap 24 .8 Q A

3 ,594 A c c o u n t in g

0 .69
C2 R e w o rk /re p a ir 15.2 IE /A c c o u n t 0 .423
C3 T ro u b le  s h oo tin g /re p a ir  

ana lys is
1.8 E s tim a te 0.05

C 4 R e -in sp e c tio n /re -te s tin g l . l IE /A c c o u n t 0.031
C5 Fau lt o f  s u b -co n tra c to r - - -
C 6 M o d if ic a t io n  p e rm it and

concess ion
0.72 Q A 0.02

C7 D o w n g ra d in g - -
C 8 D o w n tim e 12.5 IE /A c c o u n t 0 .348

T o ta l 56.12 3 ,594 1.156
P ro jec ted  annua l sales tu rn o ve r (% ) 1.156

Table 3.4 External failure costs for the year 200
Unit: M il l io n  Bah t

Cost element Annual Cost Source Sales Value Source
Ratio:

(Cost/Sales value) 
%

D1 C us tom e r com p la in ts 1 Es tim a te

3 .594 A c c o u n t in g

0 .028
D2 W a rra n ty  c la im s 53 A c c o u n t 1.475
D3 P ro du c t repeated and re tu rned - - -
D4 Concess ion - - -
D5 L o s t o f  sales - - -
D 6 R eca ll cost 1.5 A c c o u n t 0 .042
D7 P roduc t l ia b i l i t y - - -

T o ta l 55.5 3 ,594 1.545
P ro jec ted  annua l sales tu rn o v e r (% ) 1.545

A b o v e  ta b le  c a n  b e  f u r th e r  s u m m a r iz e d  to  P A F  m o d e l  a s  s h o w n  in  ta b le  3 .5

Table 3.5 Summarized of quality costs in year 2000
Quality cost categories Quality cost (Million Baht) Percent to total quality costs

Prevention costs 8.85 6.53%
Appraisal costs 15.05 11.11%
Internal failure costs 56.12 41.41%

๐0 to UJ Os ox

External failure cost 55.5 40.95%
Total quality cost 135.52 100%
Ratio to sales 3.8%
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F ro m  th is  ta b le ,  w e  c a n  k n o w  th a t  th e  f a i lu re  c o s t  is  o v e r  8 0 % . A c c o rd in g  to  

Y im in g  G o n g , q u a l i ty  c o s t  o p t im iz e  a n a ly s is  m o d e l, w e  a re  s h o u ld  b e  I th e  q u a li ty  

im p r o v e m e n t  a re a .

T h e  q u a l i ty  c o s t  fo r  e a c h  e le m e n t  c a n  b e  s h o w n  as  f ig u re  3 .4 . T h e  d a ta  

r a n k in g  c a n  b e  s h o w n  o n  f ig u re  3 .5

Quality Related Costs

Figure 3.4 Quality costs statistic status chart for year 2000

Quality Related Costs
60 -r

50 - 

40 - 

30 -

20 - 

10 -

Unit: Million Thai Baht

p-.

III II I I I I  l r —1 1 —I I —I I —1 1 —1 1 —I I —I l —I I —1 1 —1 1 —1 1 —1 —
D2 C1 C2 C8 B4 B5 A2 C3 D6 C4 D1 A9 81 B9 A4 C6 Al B7 B2 A6 B3 A7 A5 A8 A3 B6

□  Cost 53 25 15 13 6 5 5 2 2 1 1 ’ 1 1 1 1 1 1 1 1 1 0 48 0.3 0.24 0 15 0 13

Quality cost elements
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Figure 3.5 Quality costs statistic analysis chart for year 2000
C u m u la t iv e  d a ta  a n d  P a re to  a n a ly s is  g ra p h  c a n  b e  s h o w n  o n  ta b le  3 .6  a n d  f ig u re  3 .6

Table 3.6 Quality costs cumulative data for year 2000

Item Annual cost Cumulative Ratio (%)
1 53 53 38.05%
2 25 78 56%
3 15 93 66.76%
4 13 106 76.09%
5 6 112 80.40%
6 5 117 84%
7 5 122 87.58%
8 2 124 89.01%
9 2 126 90.45%
10 1 127 91.17%
11 1 128 91.88%
12 1 129 92.61%
13 1 130 93.32%
14 1 131 94.04%
15 1 132 94.76%
16 1 133 95.48%
17 1 134 96.2%
18 1 135 96.91%
19 1 136 97.63%
20 1 137 98.35%
21 1 138 99.07%
22 0.48 138.48 99.41%
23 0.3 138.78 99.63%
24 0.24 139.02 99.8%
25 0.15 139.17 99.9%
26 0.13 139.3 100%

Total 139.3



Figure 3.6 Pareto analysis on quality costs of year 2000

F ro m  th e  d a ta  w e  c a n  k n o w  to p  9 i te m s  c o n s is t  m o re  th a n  9 0 %  o f  to ta l 

q u a l i ty  c o s t . I f  f o l lo w in g  th e  v a lu e , th e re  a re .

1. W a r r a n ty  c la im s

2. S c ra p

3. R e w o r k /r e p a i r s

4. D o w n tim e

5. In s p e c t io n  a n d  te s t in g

6. E q u ip m e n t  fo r  te s t in g  &  in s p e c t io n

7. D e s ig n  &  d e v e lo p m e n t  o f  m e a s u r e m e n t  &  in s p e c t io n

8. T ro u b le  s h o o t in g  &  a n a ly s is

9. R e c a ll  c o s t
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T h e  to p  3 a re  f a i lu re  c o s t  s h o u ld  b e  t r ie d  to  im p ro v e  f irs t . T h e r e fo re ,  a f te r  

r e v ie w , w e  c o n s id e r  w a r r a n ty  c la im s ,  s c ra p , r e w o r k / r e p a ir s ,  r e c a l l  c o s t  a n d  r e - te s t /r e -  

in s p e c t io n  a re  k e y  a re a s  fo r  im p ro v e m e n t .

In s p e c t io n  a n d  te s t in g ,  e q u ip m e n t  fo r  te s t in g  a n d  in s p e c t io n  a n d  tr o u b le  

s h o o t in g  &  a n a ly s is  a re  a p p ra is a l  c o s t , d e s ig n  &  d e v e lo p m e n t  o f  m e a s u r e m e n t  &  

in s p e c t io n  is  th e  p r e v e n t io n  c o s t . T h e y  a re  c o n s id e re d  to  f u r th e r  im p ro v e .

I f  w e  r e v ie w  th e  b u s in e s s  o p e ra t io n  p ro c e s s  a n d  p o s s ib le  c a u s e s  fo r  a b o v e  

c o s t ,  w e  c a n  g e t b e lo w .

Figure 3.7 Operating process

I f  w e  u s e  5 M  m e th o d , th e  c o s t  w i l l  o c c u r  a s  f ig u re  3 .8 .

Material

Man

Machine

Method

Measurement

Process ►  Product

Figure 3.8 Factors affecting product quality
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A p p ly in g  th e  5 M  m e th o d , th e  q u a l i ty  c o s ts  p r o g r a m  te a m  c o n s is ts  o f  

p r o d u c t io n ,  p r o d u c t io n  e n g in e e r  a n d  Q A  h e ld  s e v e ra l m e e t in g s  to  r e v ie w  th e  h ig h  

fa i lu re  c o s ts . T h e  ta b le  3 .7  lis t o u t p o s s ib le  c a u s e s  a f te r  b r a in s to r m in g  in  th e

m eetin g s .

Table 3.7 Possible causes of failure costs

Cost items Insufficient inspection capability unreliable quality
Warranty claims Material Unreliable suppliers, unsuitable material used, design 

Man Poor w orkmanship, lack of training, lack of quality concept 
Method - Design failure, increase process, incorrect procedure

Scrap Man -  Poor workmanship, incorrect design, test standard not clear, wrong 
test specification used
Method -  Method-design ECN, design modification, poor quality, 
alternative material, different procedure

Rework/repair 
Retest/re-inspection

Man Poor workmanship, lack of training, unskilled operator, do the skill 
required job
Method - ECN, modification because of poor design 
Machine - Equipment error, measure-spec adjustment

Recall cost Material -  Unreliable suppliers, second source have mismatch problem 
Man Poor workmanship, lack of training 
Method - Design deficiency

F o r  a b o v e  e a c h  i te m s , th e y  c a n  b e  a p p ra i s e d  a n d  p r e v e n te d ,  th e re f o r e ,  w e  

m a y  a c h ie v e  ov e ra ll  c o s t  r e d u c t io n  v ia  r e d u c in g  fa i lu re  c o s t  a n d  in c r e a s in g  a p p ra is a l  

a n d  p r e v e n t io n  c o s ts .

In  d e ta i ls ,  a n a ly s e  to  th e s e  p o s s ib le  c a u s e s ,  th e  m e e t in g  p r e s e n te r s .  

S u m m a r iz e d  th e  m a jo r  f a c to r s  a n d  m ir ro r  f a c to r s  b y  e s t im a t in g  th e  a f f e c t  d e g re e  an d  

f re q u e n c y . I t 's  is fo u n d  th a t  d e s ig n  is s u e , p o o r  w o rk m a n s h ip ,  m a te r ia l  q u a l i ty  a re  

m a jo r  f a c to r s . W e  c a n  im p ro v e  d e s ig n , w o rk m a n s h ip  m a te r ia l  q u a l i ty  to  re d u c e  

f a i lu re s . I f  th e  fa i lu re  is  r e d u c e d , w e  c a n  f u r th e r  r e d u c e  a p p ra is e d  c o s t.
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Table 3.8 Factors affecting quality
Possible causes Workmanship Design Component Wrong Machine Environmen

problem problem problem measu renient error t problem
A ffe c t  degree (1 -5 ) 5 4 5 1 1 0

O c cu r fre q u e n cy  ( 1 -5 ) 4 4 5 1 1 2

O ve ra ll rate 20 16 25 1 1 0

1) F o r  th e  w o rk m a n s h ip  is s u e , w e  c a n  f in d  o u t th e re  a re  tw o  m a jo r  p ro b le m s  

e x i s t in g  in  th e  o r g a n iz a t io n .

A . Q u a l i ty  o r g a n iz a t io n  r e v ie w

F o r  s o m e  r e a s o n . IP Q C  w a s  r e m o v e d  f ro m  Q A  d e p a r tm e n t  to  

p r o d u c t io n  d e p a r tm e n t  in  y e a r  2 0 0 0 . T h e  a f te r  c h a n g e  q u a l i ty  d e p a r tm e n t  

o r g a n iz a t io n  c h a r t  is a s  f ig u re  3 .9

In c o m in g  F in ish ed  goods Q ua lity  Q ua lité  data  System  &  
m a te r ia ] qua lité  e ng in ee rin g  app ro va l vendo r

O R T , etc .. s u rve illa n ce

Figure 3.9 Quality department organization chart in year 2000

In  th e o r y , th e  Q A  is  s e p a r a te d  f ro m  m a n u f a c tu r in g  a n d  d i r e c t ly  r e p o r t  to  to p  

m a n a g e r ,  it is  g o o d  s y s te m . IP Q C  o r ig in a l ly  b e lo n g e d  to  Q A  b u t  b e c a u s e  IP Q C  o n ly  

p e r f o rm e d  in s p e c t io n ,  n o t a s s is t in g  o n  a l ig n m e n t ,  th e n  th e  f u n c t io n  w a s  m o v e d  to  

m a n u f a c tu r in g  fu n c t io n  in  o r d e r  to  in c re a s e  o u tp u t.
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I f  IP Q C  m o v e d  to  p r o d u c t io n ,  Q A  lo s e  a  “ le g ”  a s  m a n y  d a ta  s h o u ld  b e  

c o l le c te d /a n a ly s e s  b y  IP Q C  th e n  r e p o r t  to  Q A  m a n a g e r ,  Q A  m a n a g e r  c a n  ta k e  

n e c e s s a r y  a c t io n . T h e  o r g a n iz a t io n  e x i s t  d e f ic ie n c y . T h is  m a y  m a k e  th e  

r e s p o n s ib i l i ty  is  n o t c le a r . S o m e tim e s  c o m m u n ic a t io n  b e c a m e  d i f f ic u l t  as 

in f o r m a t io n  p a th  is c h a n g e d . T h e  c o n tro l  a c t io n  is s lo w . W o rk m a n s h ip  is la c k  c o n tro l  

s c ra p  c o s t ,  r e w o r k / r e p a i r  c o s t  in c re a s e d .

B . In c e n t iv e  s c h e m e  a n d  o p e ra to r  t r a in in g  a n d  q u a l i f ic a t io n

T h e  b u s in e s s  is  บ  s h a p e  b u s in e s s ,  w i th  q u a r te r  1 a n d  2 a re  lo w  s e a s o n , 

q u a r te r  3 g r o w  u p  a n d  Q 4  b e c o m e  p e a k  s e a s o n . T h is  c a n  s h o w n  a s  f ig u re  3 .1 0

Figure 3.10 Seasonal business pattern

T o  o v e rc o m e  th is ,  th e  c o m p a n y  k e e p  s k i l le d  e m p lo y e e  o n  ro u t in e  

o p e ra t io n ,  r e c ru i t  te m p o ra ry  o p e ra to r s  o n  p e a k  s e a s o n . A ls o  a s k  th e  p r o d u c t io n  w o rk  

o v e r t im e  to  c a tc h  u p  th e  b ig  o r d e r  d u r in g  th e  p e a k  s e a s o n . T h e  p r o b le m  is  th a t  s o m e  

te m p o ra ry  o p e r a to r  c a n  n o t  fu l ly  p e r f o r m in g  th e  jo b  d u e  to  s h o r t  t im e  t r a in in g  a n d  

n e e d  le a r n in g  c u rv e  to  a c h ie v e  th e  sk ill .
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In  o r d e r  to  e n c o u r a g e  th e  o p e ra to r  w o rk  o v e r t im e ,  th e  c o m p a n y  la u n c h e d  

in c e n t iv e  s c h e m e . T h e  s c h e m e  is c o n s id e re d  q u a n t i ty  a c h ie v e m e n t  a s  7 0 %  a n d  

q u a l i ty  a c h ie v e m e n t  a s  3 0 % . A s  a  r e s u lt ,  p ro d u c t io n  p u t m o re  c o n c e n t r a t io n  o n  

p r o d u c t io n  v o lu m e , a n d  r e la t iv e ly  ig n o re d  q u a li ty . T h e  s u p e rv is o r s  p u s h  th e  o p e ra to r  

to  q u ic k ly  p e r f o r m  th e ir  j o b s  a n d  th e  IP Q C  a ls o  in s p e c t  p r o d u c t  n o t  s t r ic t ly  in  o rd e r  

to  a c h ie v e  th e  q u a n t i ty  ta r g e t  to  s h a re  th e  in c e n t iv e  a l lo w a n c e . R e - te s t / r e - in s p e c t io n  

r a te  in c re a s e d . S o m e  p o te n tia l  p r o b le m s  w h ic h  Q A  c o u ld n 't  f in d  o u t f lo w  to  th e  

c u s to m e r  a n d  th is  c a u s e d  th e  in c re a s in g  o f  c o m p e n s a t io n .

2 )  D e s ig n  is s u e

D e s ig n  is th e  s ta r t  p o in t  fo r  p ro d u c t . W h e n  a  n e w  p r o d u c t  is in tro d u c e d , 

th e re  h a v e  m a n y  p r o c e d u r e  to  v e r ify  th e  d e s ig n . H o w e v e r ,  s o m e  p o te n t ia l  d e s ig n  

is s u e  m a y  n o t  b e  d e te c te d  u n ti l  it g o  to  m a s s  p r o d u c t io n ,  e v e n  a f te r  g o  to  th e  f ie ld .

O r ig in a l  n e w  p r o d u c t  in t r o d u c t io n  f lo w  is  a s  f ig u re  3 .11

6 m on th s  I 4 W eeks I 2 W eeks I 2 W eeks I ^  4 W ct:ks I 6 Weeks

E P : E ng in e e rin g  p ro du c tio n  
L P : L in e  pre p ro d u c tio n  

M P : M ass p ro d u c tio n

Figure 3.11 Original new product introduction flow and time base
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F o r  c o s t  c o n s id e ra t io n ,  FIQ  d e c id e d  to  m o v e  L P P  f ro m  H Q  to  o v e r s e a  

f a c to ry , a n d  d e le te  m a s s  p r o d u c t io n  to  H Q . T h e  r e v is e d  n e w  p r o d u c t  in t r o d u c t io n  

f lo w  is a s  f ig u re  3 .1 2

6 m onths 4 W eeks 2 W eeks 6 W eeks

Figure 3.12 Current new product introduction flow and time base

S u c h  a p ro c e s s  c a n  c o m p re s s  th e  t im e  a n d  r e d u c e  m a n u f a c tu r in g  c o s t , 

h o w e v e r ,  th e  d i s a d v a n ta g e  is th a t  s o m e  p o te n tia l  p r o b le m s  W'as s ti ll  n o t s c re e n e d  o u t 

b u t  p u t  in  h ig h  v o lu m e  p r o d u c t io n . It h a s  a  g re a t  r is k  th a t  p r o d u c t  w i th  p o te n tia l  

p r o b le m  g o  to  th e  f ie ld  b e fo re  s o lu t io n  c u t  in . th e n  in c re a s in g  th e  p o s s ib i l i ty  o f  

w a r r a n ty  c la im s  c o s ts .

T y p ic a l ly ,  th e  A F R  in fo rm a t io n  c a n  b e  g e t a f te r  6 w e e k s  M P . O n  o r ig in a l  

m o d e l ,  th e  A F R  in fo rm a t io n  c a n  b e  g e t j u s t  o v e rs e a  f a c to ry  M P  s ta r t. D e s ig n  c a n  c u t 

in  s o lu t io n  im m e d ia te ly .

O n  r e v is e d  m o d e l ,  th e  A F R  in fo rm a t io n  c a n  b e  o n ly  g e t  a f te r  o v e rs e a  

f a c to ry  M P  6 w e e k s . I f  th e re  e x is t  d e s ig n  is s u e  a n d  n e e d  c u t  in  s o lu t io n  6 w e e k s , 

p r o d u c t  a l r e a d y  s h ip p e d  o u t  a n d  h a v e  b ig  r is k . F lig h  A F R  is  v e r y  p o s s ib le .

3 ) C o m p o n e n t

F o r  in s p e c t io n  c a p a b i l i ty  r e a s o n , s o m e  c o m p o n e n ts  h a v e  to  f o l lo w  " s h ip  to  

s to c k ’' p r o c e d u r e .  T h e s e  c o m p o n e n ts  a re  m a in ly  s e m i- c o n d u c to r .  I f  th e y  h a v e  

p o te n t ia l  p r o b le m , th e y  m a y  n o t b e  d e te c te d  v ia  M P  o r  s m a ll  q u a n t i t i e s  o f  “ o n g o in g
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r e l ia b i l i ty  te s t  ( O R T ) ” . C u r r e n t  O R T  p r o c e s s  is 5 s e ts  p e r  m o d e l  p e r  d a y . H o w e v e r ,  

s o m e  p r o d u c ts  m a y  b e  p r o d u c e d  o n  s e v e r a l  l in e s  a t th e  s a m e  t im e , a n d  p e r  l in e  p e r  

d a y  c a n  g e t a v e r a g e  1 ,0 0 0  se ts . I f  3 l in e s  p r o d u c e  s a m e  p r o d u c t ,  a n d  w e  o n ly  d o  

s a m p l in g  5 s e ts , th e  ra t io  is o n ly  0 .1 7 % .

I f  th e  c o m p a n y  fa i lu re  ra tio  is n o t a s  m u c h  a s  0 .1 7 % . th e n  th e y  m a y  n o t b e  

d e te c te d  a n d  p a s s e d  to  c u s to m e r .

A s  a s u m m a ry ,  th e  m a jo r  p r o b le m  fo r  e x i s t in g  s y s te m  a re ,

1 ) P o o r  w o rk m a n s h ip

2 ) D e s ig n  p ro b le m

3) C o m p o n e n t  p r o b le m
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