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C h a p te r  6

I m p l e m e n t a t i o n  a n d  E v a l u a t i o n

6. Implementation and Evaluation

The FMEA project has been implemented from October 2002 to January 2003. The 
detail o f implementation and evaluation are discussed as the following :

6.1 Implementation of the FMEA

Prior to FMEA implementation, team members were called meeting to explain the 
new document and working procedure. The objective was to ensure that all o f team 
members understand and clear the proposed FMEA. The target of project for 18 
color shades in alkyd products as mention in Chapter 3 (Table 3.3) are also 
disseminated. The result will be discussed every month.

6.2 Evaluation of the FMEA

6.2.1 With the Failure Mode and Effect Analysis

After FMEA projected finished, Project team analyzed and revised the 
recommendation action that mentioned as Chapter 4 (Table 4.3 : The RPN
summary that ranks from highest score to lowest score at 90% confidence). The 
Severity, Occurrence, and Detection of each issue, which show its RPN higher than 
100, is reevaluated by using the team judgement. The RPN before and after 
implementation is also compared and shown as the Table 6.1 : Comparison of
RPN before and after implementation the FMEA.
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The percentage of reduction of RPN comparison between before and after 
implementation ranges from 73% to 95%. The Occurrence (the possibility that 
potential causes of failure happen) and detection have been dramatically reduced 
because :
• New work instructions and some modification in tinting section are generated 

to control the potential failure mode. They have also increased the ability of 
detection both of potential causes of failure and subsequent failure modes.

• People are the key factor for project implementation. So all of concerning 
people in tinting section is trained for new work instruction and brush up the 
paint knowledge in terms o f tinting technology. This leads to dramatically 
reduction of occurrence.



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
P rocess N am e : R a w  m a te r ia l  p r e p a r a t io n  S u p p lied  b y  : G r in d in g  se c tio n
P rod u c t N am e ะ A lk y d  R ece iv ed  b y  ะ T in t in g  se c tio n
R esp on sib le  p erso n  : P ro c e s s  E n g in e e r  D o cu m en ted  b y  ะ P iy a w a t  R .
A p p rov ed  b y  : L a b  M a n a g e r  A p p ro v ed  d a te  ะ 6 /7 /2 0 02
T eam  ะ P iy a w a t R ., W a tc h a r in  ร ., S u r in  P ., S a w itre e  L ., S u k a n y a  p . ,  W ir o th  ร ., C h o k c h a i  N .

P F M E A  N u m b e r : 02 /001  
F M E A  D ate  (O rig .) : 5 /4 /2002
F M E A  D ate  (R ev .) ะ__________
P age  1 o f  23

Process 
Function and 
Requirement

Potential Failure Mode Potential 
Effect(s) of 

Failure
ร Potential cause(s)/ 

Mechanism(s) of 
Failure

o Current process 
controls

D RPN Recommended
Action(s)

Responsibility
&

Target
Completion

Date

Action Result
Action ร o D R

p
N

W hite  base W hite  base  tha t C o lo r 7 N o co lo r s tren g th 9 N o  co n tro l 9 567 1. S e t up  w ork Q C As the 7 2 2 28
p rep a ra tio n co lo r s trength d ev ia tio n con tro l fo r w h ite in s tru c tio n  for (1 0 /9 /0 2 ) recommend

dev ia te  from b ase co lo r  s treng th (W I D oc3 )
standard con tro l

As the 7 22 S pec ific  co lo r P ro cess  Eng. 2 28
streng th  o f (1 0 /9 /0 2 ) recommend
w hite  b ase
in 20 -2 5%

2 28T in ting S tarting C IE  o f 7 N o v erifica tio n 9 N o  con tro l 9 567 R ev ise  new C o lo r Eng. As the 7 2
fo rm ula tion fo rm u la tion  is co lo r  is fo rm ula tion fo rm u la tion (1 3 /9 /0 2 ) recommend

not go od h igh b e to re  im p lem en t S hee t w ith (D o c  13)
in  p ro d u c tio n v erifica tio n

2 282T in te r C o lo r s trength  o f C o lo r 7 S p ec ifica tio n 10 C o n tro l by 8 560 R evise P rocess  Eng. As the 7
p rep a ra tio n T in te rs  a re  too d ev ia tio n o f  co lo r s treng th fo rm ula tion spec ifica tio n (1 3 /9 /0 2 ) Recommend

b o ard  (± 1 0% ) co n tro l a re  too for con tro llin g
b o a rd from  + /-10%

to ± 5%

T in te r S k inn ing  o f  tin te r C o lo r 7 C ircu la tio n  p ip e 9 N o con tro l 8 504 1. M od ify  p ipe M ain ten an ce Set new 7 4 2 56
Storage d ev ia tio n is too  h igh P ipe ex tension m in . level
-B uffe r tank and 2. Se t new  m in. P rocess  Eng. o f  tin te r
T in te r tank fin en ess  o f stock (1 3 /9 /0 2 ) (W I D oc6)

pa in t

S core s= S everity 0 =  O ccu rren ce D =  D e tec tio n R P N =  SxO xD
PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
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P rocess N am e : R a w  m a te r ia l  p r e p a r a t io n  S u p p lied  b y  : G r in d in g  se c tio n
P ro d u c t N am e : A lk y d  R e ce iv e d  b y  : T in t in g  se c tio n
R espo nsib le  p e rso n  ะ P ro c e s s  E n g in e e r  D o cu m en ted  b y  : P iy a w a t  R .
A p proved  b y  : L a b  M a n a g e r  A p p ro v ed  d a te  ะ 6 /7 /2 0 02
T eam  : P iy a w a t R ., W a tc h a r in  ร ., S u r in  P ., S a w itre e  L ., S u k a n y a  p . ,  W ir o th  ร ., C h o k c h a i  N .

P F M E A  N u m b er 
F M E A  D ate  (O rig .) 
F M E A  D ate  (R ev .) 
P age  1 o f 23

02/001
ะ 5/4/2002

Process 
Function and 
Requirement

Potential Failure Mode Potential 
Effect(s) of 

Failure
ร Potential cause(s)/ 

Mechanism(s) of 
Failure

o Current process 
controls

D RPN Recommended
Action(s)

Responsibility
&

Target
Completion

Date

Action Result
Action ร o D R

p
N

K eep  it into D u st o n  pa in t film C o lo r 7 V en tila tio n  fan 6 N o  con tro l 9 504 Insta ll the  new M ain ten an ce As the 7 2 2 28
dry ing d ev ia tio n w ith o u t filte r v en tila tio n (1 3 /0 9 /0 2 ) recommend
cab inet fan  w ith  filte r

T in te r S e ttling  o f  tin te r C o lo r 7 S tirring  sy stem 7 N o  con tro l 10 490 Set up  M ax and P rocess Eng. As the 7 4 2 56
Sto rage d ev ia tio n is no t go od M in  o f  tin te r (1 3 /9 /0 2 ) recommend
-B uffer tank eno u gh  to stir (W I D oc6)
-T in te r tank tin ter

42M aking B ubb le  on pain t C o lo r 7 F ilm  is too  th ick 7 W I does not 9 441 R evise  W I C o lo r Eng. As the 7 3 2
d raw  dow n film d ev ia tio n su it w ith (1 3 /9 /0 2 ) recommend
p an el as p a in t sy stem (W I D oc4)
fo llow ing
specification

K eep  it into D u st o n  pa in t film C o lo r 7 C lean n ess  o f 7 N o  C on tro l 9 441 Set up  schedu le C o lo r Eng. As the 7 2 2 28
dry ing d ev ia tio n d ry in g  cab in e t for c lean ing (1 0 /0 9 /0 2 ) recommend
cab inet

2 28W hite  base L ong dry ing C o lo r 7 Q u ality  o f  b in d e r 7 N o con tro l 8 392 Set up w ork Q C As the 7 2
p rep ara tio n tim e o f  w hite d ev ia tio n (long  d ry in g  tim e instru c tio n  to (1 0 /9 /0 2 ) recommend

base o f  b ind er) investiga te ( W I D o c l )
b e fo re  using

S core s= S everity 0 =  O ccu rrence D =  D e tec tio n R P N =  S xO xD
PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)



P rocess N am e : R a w  m a te r ia l  p r e p a r a t io n  S u p p lied  b y  : G r in d in g  se c tio n
P rod uct N am e : A lk y d  R ece iv ed  b y  ะ T in t in g  se c tio n
R esp on sib le  p erso n  : P ro c e s s  E n g in e e r  D o cu m en ted  b y  ะ P iy a w a t  R .
A p p rov ed  b y  : L a b  M a n a g e r  A p p ro v ed  d a te  ะ 6 /7 /2 0 02
T eam  : P iy a w a t R ., W a tc h a r in  ร ., S u r in  P ., S a w itre e  L ., S u k a n y a  p . ,  W ir o th  ร ., C h o k c h a i  N .

P F M E A  N u m b er 
F M E A  D ate  (O rig .) 
F M E A  D ate  (R ev .) 
P age  2 o f  23

02/001
: 5/4/2002

Process 
Function and 
Requirement

Potential Failure Mode Potential 
Effect(s) of 

Failure
ร Potential cause(s)/ 

Mechanism(s) of 
Failure

o Current process 
controls

D RPN Recommended
Action(s)

Responsibility
&

Target
Completion

Date

Action Result
Action ร o D R

p
N

T in te r E rro r o f  tin te r C o lo r 7 A ccu racy  o f 7 N o  co n tro l 8 392 C rea te  sh ort P rocess As the 7 2 2 28
w eig h ing w eigh d ev ia tio n d isp en se r in fo rm  for (1 3 /9 /0 2 ) recommend

F ull m ach in e ca lib ra tio n (W ID o c ll)
d u ring  load ing
T in te r into  tank

2 28W hile  base L ong d ry ing C o lo r 7 N o ch eck ing 6 N o con tro l 8 336 Insta ll the M ain ten an ce As the 7 2
p rep a ra tio n tim e o f  w hite d ev ia tio n the RH in the  lab RH  co n tro lle r (1 3 /9 /0 2 ) recommend

b ase In the labora to ry

K eep  it in to L ong  d ry in g  tim e C o lo r 7 V en tila tio n 6 N o inspection 8 336 1. C h eck  flow M ain ten an ce As the 7 2 2 28
dry ing o f  panel d ev ia tio n sy stem  ill d ry in g and  con tro l ra te (1 3 /9 /0 2 ) recommend
cab ine t cab inet IS no t 2. Se t P M  for (P M  P lan)

good v en tila tio n

K eep  It into L ong d ry ing  tim e C o lo r 7 V en tila tio n 6 N o  in sp ec tio n 8 336 1 .C heck  flow M ain ten an ce As the 7 2 2 28
dry ing o f  panel d ev ia tio n sy stem  in  d ry in g and  con tro l rate (1 3 /0 9 /0 2 ) recommend
cab ine t cab in e t is n o t 2 .Set PM  for (P M  P lan)

go od v en tila tion

2 56C urin g  film F ilm  is not fu lly C o lo r 7 In  accu racy 4 N o con tro l 9 252 1. Se t up  w ork P rocess  Eng. As the 7 4
in oven cure d ev ia tio n tem p era tu re  in in s tru c tio n  for (1 3 /9 /0 2 ) recommend

oven ca lib ra tio n (WI Doc 10)

2 2 282 Se t up P rocess  E ng. As the 7
ca lib ra tio n (1 3 /9 /0 2 ) recommend
schedu le

S core s= S everity 0 =  O ccu rrence D =  D e tec tio n R P N =  S xO xD
PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
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P rocess N am e ะ R a w  m a te r ia l  p r e p a r a t io n  S u p p lied  b y  : G r in d in g  sec tio n
P rod uc t N am e : A lk y d  R ece iv ed  b y  ะ T in t in g  se c tio n
R esp on sib le  p e rso n  ะ P ro c e s s  E n g in e e r  D o cu m en ted  b y  : P iy a w a t  R .
A p p ro v ed  b y  ะ L a b  M a n a g e r  A p p ro v ed  d a te  : 6 /7 /2 0 02
T eam  : P iy a w a t  R ., W a tc h a r in  ร ., S u r in  P ., S a w itre e  L ., S u k a n y a  p . ,  W ir o th  ร ., C h o k c h a i  N .

P F M E A  N u m b er 
F M E A  D ate  (O rig .) 
F M E A  D ate  (R ev .) 
P age  3 o f  23

02/001
: ร/4/2002

Process 
Function and 
Requirement

Potential Failure Mode Potential 
Effect(s) of 

Failure
ร Potential cause(s)/ 

Mechanism(s) of 
Failure

o Current process 
controls

D RPN Recommended
Action(s)

Responsibility
&

Target
Completion

Date

Action Result
Action ร o D R

p
N

T in te r S k in n in g  o f  tin te r C o lo r 7 T an k  is d ir ty 4 N o con tro l 9 252 Set up  c lean ing P rod u c tion As the 7 3 2 42
Storage d ev ia tio n from  d ry  sk in  o f p ro ced u re (1 3 /9 /0 2 ) recommend
-B uffe r tank and tin te r (Wi Doc 12)
-T in te r tank qua lity  o f Set up c lean ing P roduc tion

pa in t in schedu le (1 3 /9 /0 2 )
te rm s o f
fineness

W hite  base L ong  dry ing C o lo r 7 In accu racy  o f 6 N o  ca lib ra tio n 8 224 1. S et up  w ork P rocess Eng. As the 7 4 2 56
prep ara tio n tim e o f  w hite d ev ia tio n cube ap p lica to r in s tru c tio n  for (1 0 /9 /02 ) recommend

base ca lib ra tio n (W I D oc8)

2. S et up P rocess Eng. As the 7 2 2 28
ca lib ra tio n (1 0 /9 /0 2 ) recommend
schedu le

C urin g  film F ilm  is not fu lly C o lo r 7 A m o u n t p a p e r 4 In ternal in fo rm 7 196 In te rn a l tra in ing C o lo r Eng. As the 7 3 2 42
in oven cure d ev ia tio n p an e l in  o v en (1 3 /9 /02 ) recommend

is to o  m uch

W hite  base L ong dry ing C o lo r 7 In accu racy  o f 3 N o ca lib ra tio n 9 189 1. Set up  w ork P rocess Eng. As the 7 4 2 56
p rep a ra tio n tim e o f  w hite d ev ia tio n d ry in g  tim e instruction  for (1 0 /9 /0 2 ) recommend

base reco rd e r ca lib ra tion (W I D oc9)

2. Se t up P rocess  Eng. As the 7 2 2 28
ca lib ra tio n (10 /9 /0 2 ) recommend
sch ed u le

S core s= S everity 0 =  O ccu rrence D =  D e tec tio n R P N =  S xO xD
P R O C E S S  F M E A  ( P o ten tia l F a ilu re  M o d e  and  E ffec t A n a ly sis  in  p ro cess)



P rocess N am e : R a w  m a te r ia l  p r e p a r a t io n  S u p p lied  b y  : G r in d in g  se c tio n
P ro d u c t N am e ะ A lk y d  R ece iv ed  b y  : T in t in g  se c tio n
R espo nsib le  p e rso n  ะ P ro c e s s  E n g in e e r  D o cu m en ted  b y  : P iy a w a t  R .
A p p rov ed  b y  ะ L a b  M a n a g e r  A p p ro v ed  d a te  : 6 /7 /2 0 02
T eam  : P iy a w a t  R ., W a tc h a r in  ร ., S u r in  P ., S a w itre e  L ., S u k a n y a  p . ,  W ir o th  ร ., C h o k c h a i  N .

P F M E A  N u m b e r : 02/001 
F M E A  D ate  (O rig .) : 5 /4 /2002
F M E A  D ate  (R ew ) : _________
P age  5 o f  23

Process 
Function and 
Requirement

Potential Failure Mode Potential 
Effect(s) of 

Failure
ร Potential cause(s)/ 

Mechanism(s) of 
Failure

o Current process 
controls

D RPN Recommended
Action(s)

Responsibility
&

Target
Completion

Date

Action Result
Action ร o D R

p
N

T in ter S e ttling  o f  tin te r C o lo r 7 T in te r lev el is 3 N o  co n tro l 9 189 Set up  the m in. P rocess Eng As the 7 4 2 56
storage d ev ia tio n lo w er th a n  level level o f  tin te r 

in b u ffe r tank
(1 3 /9 /0 2 ) recommend

-B uffe r tank o f  im p e lle r (W I D oc6)
-T in te r tank

T in te r S k inn ing  o f  tin ter C o lo r 7 L ev e l o f  tin te r 3 S e t up  m in im u m 9 189 Set up the m in P rocess E ng As the 7 4 2 56
storage d ev ia tio n is n ea rly  the  sam e stock  o f  tin te r level o f  tin te r (1 3 /9 /02 ) recommend
B u ffe r tank and lev el o f  im p elle r a tP L C in  b u ffe r  tank (W I D oc6)
T in te r tank q u a lity  o f

P a in t in
term s o f
fineness

W hite base W hite  b ase  that C o lo r 7 D ust from 3 V isual 8 168 Set PM  p lan M ain tenance As the 7 2 2 28
p rep a ra tio n co lo r s trength d ev ia tio n d u st su c tio n in sp ec tio n in du st suction (1 0 /9 /02 ) recommend

dev ia te  from p ipe (PM Plan)
s tandard

W hite base L ong  dry ing C o lo r 7 N o  re  in sp ec tio n 6 S p ec ify  in  w ork 4 168 Set tra in ing Q C As the 7 2 2 28
prepara tio n tim e o f  w h ite d ev ia tio n a fte r ad ju s tin g in stru c tio n C ourse (1 0 /9 /02 ) recommend

base d ry in g  tim e

M ixing In hom og eneous C o lo r 7 S tirring  tim e does 3 S p ec ify  into 7 147 R ev ise  W I C o lo r Eng. As the 7 3 2 42
p a in t in  m ix ing d ev ia tio n no t su itab le the fo rm u la tio n (1 3 /9 /02 ) recommend
stage (W I D oc4)

S core s =  S everity 0 =  O ccu rren ce D =  D e tec tio n R P N =  SxO xD

too



P rocess N am e 
P rod uc t N am e 
R espon sib le  person  
A p p ro v ed  by  
T eam

M ix in g  P ro c e s s  S u p p lied  b y  : G r in d in g  se c tio n
A lk y d  R ece iv ed  b y  : T in t in g  se c tio n

P ro c e s s  E n g in e e r  D o cu m en ted  b y  : P iy a w a t  R .
L a b  M a n a g e r  A p p ro v ed  d a te  ะ 6 /7 /2 0 02
P iy a w a t  R ., W a tc h a r in  ร ., S u r in  P ., S a w itre e  L ., S u k a n y a  p . ,  W ir o th  ร ., C h o k c h a i  N .

P F M E A  N u m b er ะ 02/001 
F M E A  D ate  (O rig .)  : 5 /4 /2 0 02
F M E A  D ate  (R ev .) : _________
P age  6 o f  23

Process 
Function and 
Requirement

Potential Failure Mode Potential 
Effect(s) of 

Failure
ร Potential cause(s)/ 

Mechanism(s) of 
Failure

o Current process 
controls

D RPN Recommended
Action(s)

Responsibility
&

Target
Completion

Date

Action Result
Action ร 0 D R

p
N

T in te r S e ttling  o f  tin te r C o lo r 7 C ircu la tio n  tim e 5 S e t up  an d 4 140 R ev ise  to M ain ten an ce As the 7 2 2 28
sto rage d ev ia tio n o f  tin te r is not co n tro l at PL C S tirrin g  every (1 3 /9 /02 ) recommend
-B uffer tank su itab le 20 m in
-T in ter tank

C o lo r 7 In accu racy  o f 7 4 2 56T in te r L ow  h id in g  p o w er 2 N o  ca lib ra tio n 9 126 1. Set up  w ork P rocess  Eng. As the
sto rage o f  p a in t film dev ia tio n ap p lica to r instruction  for (1 0 /9 /0 2 ) recommend
-Pail ca lib ra tio n (W I D oc8)

2. Se t up P rocess Eng. As the 7 2 2 28
ca lib ra tio n (1 0 /9 /02 ) recommend
schedu le

M aking W rinkle  co lo r C o lo r 7 In accu racy  o f 2 N o ca lib ra tio n 9 126 1. Se t up  w ork P rocess  Eng. As the 7 4 2 56
d raw  dow n Panel d ev ia tio n ap p lica to r instruc tion  for (1 0 /9 /02 ) recommend
panel ca lib ra tio n (W I D oc8)
as the
fo llow ing 2. Set up P rocess Eng. As the 7 2 2 28
sp ec ifica tion ca lib ra tio n (1 0 /9 /0 2 ) recommend

schedu le

Score s =  S everity 0 =  O ccu rrence D =  D e tec tio n R P N =  S xO xD
P R O C E S S  F M E A  ( P o ten tia l F a ilu re  M o d e  an d  E ffec t A n a ly sis  in  p ro cess)

to



P rocess N am e : C o lo r  p a n e l  p r e p a r a t io n  S u p p lied  b y  ะ G r in d in g  se c tio n
P rod u c t N am e ะ A lk y d  R ece iv ed  b y  : T in t in g  se c tio n
R esp on sib le  p erso n  ะ P ro c e s s  E n g in e e r  D o cu m en ted  b y  : P iy a w a t  R .
A p p rov ed  b y  : L a b  M a n a g e r  A p p ro v ed  d a te  ะ 6 /7 /2 0 02
T eam  ะ P iy a w a t  R ., W a tc h a r in  ร ., S u r in  P ., S a w itr e e  L ., S u k a n y a  p . ,  W i r o th  ร ., C h o k c h a i  N .

P F M E A  N u m b er 
F M E A  D ate  (O rig .) 
F M E A  D ate  (R ev .) 
P age  7 o f  23

02/001
: 5/4/2002

Process 
Function and 
Requirement

Potential Failure Mode Potential 
Effect(s) of 

Failure
ร Potential cause(s)/ 

Mechanism(s) of 
Failure

0 Current process 
controls

D RPN Recommended
Action(s)

Responsibility
&

Target
Completion

Date

Action Result
Action ร o D R

p
N

C urin g  film W rin k le  film C o lo r 7 T em p era tu re  in 2 N o  co n tro l 9 126 1. Se t up  w ork P rocess  Eng. As the 7 4 2 56
in  ov en d ev ia tio n o v en  is h ig h e r in s tru c tio n  for (1 0 /9 /02 ) recommend

th a n  s tan d ard ca lib ra tio n (W I D oc9 )

2. S et up P rocess  Eng. As the 7 2 2 28
ca lib ra tio n (1 0 /9 /02 ) recommend
schedu le

W hite  base S k inn in g  o f  w h ite Q u a lity  o f 7 C lo s in g  system 2 N o  co n tro l 9 126 1. S et up P roduc tion As the 7 3 2 42
and  neu tra l and  neu tra l b ase P a in t in fo r s to rage  tank p rev en tiv e (1 3 /9 /02 ) recommend
base  s to rage term s o f is lo w  effic ien cy m a in ten an ce (P M  P lan)

finen ess
2. T ra in in g P rod u c tion As ihe 7 3 2 42

(13 /9 /02 ) recommend

T in te r S e ttling  o f  tin te r C o lo r 7 O p e ra to r  does no t 2 N o  co n tro l 9 126 1 S et up  the P roduction As the 7 2 2 28
Sto rage d ev ia tio n stir b e fo re  using W ork  In struc tion (13 /9 /02 ) recommend
-P ail (W I D oc7)

2. T ra in in g P rocess  Eng.
T in ting (20 /9 /02 )
o p era to rs

T in ting  m /c U n clean ness o f C o lo r 7 B ru sh  fo r 6 -V isual 3 126 M od ify  the P roduction As the 7 2 2 28
co n ta in er tin ting  m /c d ev ia tio n c lean in g  is no t in sp ec tio n eq u ip m en t to (13 /9 /02 ) recommend
p rep ara tio n su itab le m atch  w ith

c lean ing

Score s =  S everity 0 =  O ccu rrence D =  D e tec tio n R P N =  SxO xD
PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
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P rocess N am e : C o lo r  p a n e l  p r e p a r a t io n  S u p p lied  b y  : G r in d in g  s e c tio n  P F M E A  N u m b er : 02 /001
P rod u c t N am e : A lk y d  R ece iv ed  b y  ะ T in t in g  s e c tio n  F M E A  D ate  (O rig .) ะ 5 /4 /2002
R espon sib le  person  : P ro c e s s  E n g in e e r  D o cu m en ted  b y  ะ P iy a w a t  R . F M E A  D ate  (R ev .) ะ_____
A p p ro v ed  by  ะ L a b  M a n a g e r  A p p ro v ed  d a te  ะ 6 /7 /2 0 0 2  P age 8 o f  23
T eam  : P iy a w a t  R ., W a tc h a r in  ร ., S u r in  P ., S a w itr e e  L ., S u k a n y a  p . ,  W ir o th  ร ., C h o k c h a i  N .

Process 
Function and 
Requirement

Potential Failure Mode Potential 
Effect(s) of 

Failure
ร Potential cause(s)/ 

Mechanism(s) of 
Failure

o Current process 
controls

D RPN Recommended
Action(s)

Responsibility
&

Target
Completion

Date

Action Result
Action ร o D R

p
N

W hite base C o lo r s tren g th  o f 7 W eig h t o f  each 2 N o  in sp ec tio n 9 126 R a n d o m R aw S et up 7 2 2 28
p rep a ra tio n w hite  b ase  is T i 0 2 p ack ag ing b u t it w as ch eck in g M ate ria l W I and

dev ia te  from g u aran tee  b y (1 0 /9 /02 ) ran d o m
b atch  to  b a tch su p p lie r ch eck in g

(WI Doc2) 
As the 7 4 2 56C urin g  film F ilm  y e llow ing C o lo r 7 T em p era tu re  in 2 N o  co n tro l 9 126 1. S e t up  w ork P rocess  E ng.

in oven d ev ia tio n o v en  is h ig h er in s tru c tio n  for (13 /9 /02 ) recommend
th an  s tand ard ca lib ra tio n (W I D oc9)

2. Set up P rocess Eng. As the 7 2 2 28
ca lib ia lio n (13 /9 /02 ) recommend
sch ed u le

W hite  base S k inn in g  o f  w h ite Q u ality  o f 7 L eak ag e  o f  seal 2 N o  co n tro l 8 112 Set up P rod u c tion As the 7 3 2 42
and  neu tral and  neu tral b ase P a in t in o f  the lid p rev en tiv e (13 /9 /02 ) recommend
b ase  sto rage te rm s o f m a in ten an ce

fineness
M aking L ow  h id in g  p o w er C o lo r 7 L ow  sk ill o p e ra to r 3 T ra in in g 5 105 Set up  tra in in g C o lo r Eng. As the 7 2 2 28
d raw  dow n o f  pa in t film d ev ia tio n (13 /1 0 /0 2 ) recommend
panel
as the
fo llow ing
sp ecifica tion

Score s =  S everity 0 =  O ccu rren ce D =  D e tec tio n R P N =  SxO xD

Table 6.1 ะ Comparison of RPN before and after implementation the FMEA.

FO



Remark ะ T h e  d e t a i l  o f  W o r k  I n s t r u c t i o n  a n d  P r e v e n t i v e  M a i n t e n a n c e  P l a n  a s  r e c o m m e n d a t i o n  a r e  i n d i c a t e d  in  A p p e n d i x  I I I  

t o  I V  r e s p e c t i v e l y .
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6.2.1.1 The way to revise the score of the severity, occurrence, and
Detection of each process

T h e  F M E A  t e a m  h a s  r e v i s e d  t h e  s c o r e  o f  s e v e r i t y ,  o c c u r r e n c e ,  a n d  d e t e c t i o n  

o f  e a c h  p r o c e s s  in  t i n t e d  a l k y d  p r o d u c t s  t h a t  T h e  R P N  >  1 0 0 .  T h e y  a r e  s h o w n  

in  t a b l e  6 .1  ะ C o m p a r i s o n  o f  t h e  R P N  b e f o r e  a n d  a f t e r  i m p l e m e n t  t h e  F M E A .  

I t  w a s  f o u n d  t h a t  t h e r e  a r e  3 3  h i g h - r i s k  a r e a  t h a t  a r e  r e v i s e d .  O n l y  o n e  o f  t h e m  

w i l l  b e  e x p l a i n e d  t h e  w a y  to  r e v i s e  t h e  s e v e r i t y ,  o c c u r r e n c e ,  a n d  d e t e c t i o n .

I n  t h e  r a w  m a t e r i a l  p r e p a r a t i o n  p r o c e s s ,  I h a v e  m e n t i o n e d  a s  t h e  4 .1 .4 .1  t h a t  

o n e  o f  m a i n  c r i t i c a l  f a i l u r e  m o d e  i s  u n c o n t r o l l e d  c o l o r  s t r e n g t h  o f  w h i t e  b a s e .  

A f t e r  r e v i s e  t h e  s c o r e ,  i t  w a s  f o u n d  t h a t  t h e  s e v e r i t y  i s  r a n k e d  a t  t h e  s a m e  l e v e l  

p r i o r  t o  F M E A  i m p l e m e n t a t i o n  =  7  ( m a j o r  e f f e c t )  b e c a u s e  t h e  p r o c e s s  d o e s  n o t  

c h a n g e .  I t  a l s o  c a n  n o t  r a t e  a t  s c o r e  8 , b e c a u s e  i t  d o e s  n o t  i m p a c t  t o  p a i n t  

q u a l i t y  t h a t  l e a d  b e  w a s t e .  I n  a d d i t i o n ,  i t  a l s o  c a n n o t  b e  r a n k e d  a t  l e v e l  9  o r  1 0 , 

b e c a u s e  i t  d o e s  n o t  c o n c e r n  w i t h  t h e  g o v e r n m e n t  r e g u l a t i o n  a n d  s a f e t y  r e l a t e d .  

I n  t e r m s  o f  o c c u r r e n c e  a n d  d e t e c t i o n ,  t h e y  a r e  r a n k e d  a t  s c o r e  2 ,  b e c a u s e  t h e  

w o r k  i n s t r u c t i o n  f o r  c o l o r  s t r e n g t h  c o n t r o l  o f  a l k y d  w h i t e  b a s e  f o r  t i n t e d  

p r o d u c t s  p r o c e d u r e  ( W o r k  I n s t r u c t i o n  D o c u m e n t  N o .  3 )  i s  g e n e r a t e d  a n d  

t r a i n e d  t o  u s e r .  T h e  u s e r s  u n d e r s t a n d  a n d  f o l l o w  t h e  i n s t r u c t i o n  w i t h  h i g h  s k i l l .  

M o r e o v e r ,  i t  i s  i m p l e m e n t e d  in  q u a l i t y  c o n t r o l  p r o c e s s  to  p r e v e n t  t h e  c o l o r  

d e v i a t i o n  o f  a l k y d  t i n t e d  p r o d u c t s  b e f o r e  r e l e a s e  to  t i n t i n g  s e c t i o n .  T h e  d e t a i l  

o f  w o r k  i n s t r u c t i o n  i s  l i s t e d  in  t h e  A p p e n d i x  I I I .

A s  t h e  r e s u l t ,  t h e  R P N  s c o r e  i s  7 * 2 * 2  =  2 8 ,  w h i c h  is  t h e  n e w  w o r k  i n s t r u c t i o n  

c a n  p r e v e n t  t h e  f a i l u r e  e f f e c t i v e l y .

6.2.2 Improvement of color adjustment and process time in tinting 
section

T h e r e  a r e  i m p r o v e m e n t s  o f  t i n t e d  a l k y d s  p r o d u c t s  l i n e  i n  t e r m s  o f  c o l o r  

a d j u s t m e n t  a n d  p r o c e s s  t i m e  w h e n  t h e  F M E A  p r o j e c t  i s  i m p l e m e n t e d .

P r i o r  t o  p r o j e c t  s t a r t i n g ,  o n l y  1 3 %  o f  t o t a l  b a t c h e s  i n  1 8  c o l o r  s h a d e s  c o u l d  

a c h i e v e  r i g h t  f i r s t  t i m e  f o r  c o l o r  c o n t r o l ,  w h i l e  8 7 %  n e e d  c o l o r  a d j u s t m e n t  

m o r e  t h a n  1 t i m e .  T h e  a v e r a g e  p r o c e s s  t i m e  p e r  b a t c h  i s  2 3 3  m i n .  A f t e r  t h e
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F M E A  i m p l e m e n t a t i o n ,  w e  c a n  a c h i e v e  t h e  r i g h t  f i r s t  t i m e  t a r g e t  f o r  7 3 %  o f  

t o t a l  t r i a l  b a t c h e s .  W e  a l s o  s a v e  t h e  m i x i n g  t i m e  f r o m  3 0  m i n  t o  2 0  m i n  p e r  

b a t c h ,  b e c a u s e  2 0  m i n  i s  e n o u g h  f o r  h o m o g e n o u s  i n  m i x i n g  p r o c e s s .  T h i s  

r e s u l t  l e a d s  t o  p r o c e s s  t i m e  r e d u c t i o n  in  t i n t e d  a l k y d  p r o d u c t  l i n e .  A t  t h e  

p r e s e n t ,  t h e  a v e r a g e  p r o c e s s  t i m e  f o r  t i n t e d  a l k y d  p r o d u c t  l i n e s  a f t e r  

i m p l e m e n t  t h e  F M E A  p r o j e c t  i s  1 4 7  m in .  T h e  A B C  C o m p a n y  c a n  s a v e  t h e  

p r o c e s s  t i m e  =  6 3 .0  %  w h e n  c o m p a r e  w i t h  p r i o r  t o  p r o j e c t  s t a r t i n g .  T h e  d e t a i l  

s h o w s  a s  t h e  t a b l e  6 .2  :
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Table 6.2 ะ A m o u n t  c o r r e c t i o n  t i m e  a n d  a v e r a g e  p r o c e s s  t i m e  i n  t i n t e d  

a l k y d  p r o d u c t s  b e f o r e  i m p l e m e n t  F M E A

P r o d u c t  C o d e P ro d u c t  N a m e T o ta l
B a tc h e s

A m o u n t  C o r r e c t io n  t im e A v e r a g e  
P ro c e s s  t im e  

(m in )1 t im e 2  t im e s 3 t im e s

2 4 5 1 2 5 G E : I s la n d  G re e n 7 0 7 0 2 3 0

2 4 5 3 1 5 G E  ะ P a c if ic  B lu e 11 1 9 1 2 3 0
2 4 5 7 0 2 G E  ะ P a s te l  G re e n 6 0 5 1 2 4 9

2 4 5 9 4 0 G E  : R o y a l  B lu e 5 0 3 2 2 7 6
2 4 5 M 0 5 G E  ะ G r e y 10 4 5 1 1 9 6

2 4 8 T 0 3 J G  : C u s ta r d  C re a m 6 0 5 1 2 4 9

3 5 2 4 8 1 0 B J G  : E a r ly  R a in 8 0 7 1 2 4 5

3 5 2 4 8 8 0 T J G  : O a k 9 4 4 1 2 1 4

2 4 8 R 4 5 J G  : G a i ly  B lu e 7 3 4 0 181
3 5 2 4 8 7 0 A J G  : S m o k e  G re y 8 4 4 0 173
3 5 2 4 8 6 0 H J G  : D u s k y  G re e n 10 2 8 0 2 0 7

3 5 2 4 8 5 0 T J G  : P a c if ic  B lu e 14 0 10 4 2 6 3

3 5 2 4 8 5 0 K J G  : D a z z le  B lu e 5 0 2 3 2 9 9

3 5 2 4 8 1 0 1 J G  : P e p p e r m in t 9 0 9 0 2 3 0
3 5 2 4 8 1 0 F J G  ะ M e l lo w  Y e l lo w 7 0 6 1 2 4 7
3 5 2 4 8 1 0 L J G  : I v o r y  B is q u e 11 0 8 3 2 6 2
3 5 2 4 8 5 3 C J G  : B a b y  B lu e 3 0 3 0 3 4 5

2 4 8 R 1 0 J G  : B lu e  S a p p h ir e 3 0 0 3 2 3 5

T o ta l 13 9 18 9 9 2 2 2 3 3

A v e r a g e  p r o c e s s  t i m e  =  2 3 3  m i n u t e s  

A v e r a g e  c o r r e c t i o n  t i m e  p e r  b a t c h  =  2 .0 3  t i m e s



Table 6.3 ะ Amount correction time and average process time in tinted 
alkyd products after implement FMEA
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P r o d u c t  C o d e P r o d u c t  N a m e T o ta l
B a tc h e s

A m o u n t  C o r r e c t io n  t im e A v e r a g e  
P r o c e s s  t im e  

(m in )1 t im e 2  t im e s 3 t im e s
2 4 5 1 2 5 G E : I s la n d  G re e n 1 0 0 1 3 4 5
2 4 5 3 1 5 G E  : P a c i f ic  B lu e 3 3 0 0 115
2 4 5 7 0 2 G E  ะ P a s te l  G re e n 1 0 1 0 2 3 0
2 4 5 9 4 0 G E  ะ R o y a l  B lu e 4 4 0 0 115

2 4 5 M 0 5 G E  : G r e y 6 5 1 0 1 3 4
2 4 8 T 0 3 J G  : C u s ta r d  C re a m 6 5 1 0 1 3 4

3 5 2 4 8 1 0 B J G  ะ E a r ly  R a in 4 3 1 0 1 4 4
3 5 2 4 8 8 0 T J G  : O a k 4 1 3 0 2 0 1

2 4 8 R 4 5 J G  : G a i ly  B lu e 5 5 0 0 115
3 5 2 4 8 7 0 A J G  : S m o k e  G re y 4 4 0 0 115
3 5 2 4 8 6 0 H J G  ะ D u s k y  G re e n 4 3 1 0 1 4 4
3 5 2 4 8 5 0 T J G  ะ P a c if ic  B lu e 6 4 2 0 153
3 5 2 4 8 5 0 K J G  ะ D a z z le  B lu e 2 1 1 0 173
3 5 2 4 8 1 0 1 J G  ะ P e p p e r m in t 2 2 0 0 115
3 5 2 4 8 1 0 F J G  : M e l lo w  Y e l lo w 1 1 0 0 115
3 5 2 4 8 1 0 L J G  : I v o r y  B is q u e 2 2 0 0 115
3 5 2 4 8 5 3 C J G  : B a b y  B lu e 3 1 2 0 1 9 2

2 4 8 R 1 0 J G  : B lu e  S a p p h ir e 3 1 2 0 1 9 2
T o ta l 6 0  4 4 15 1 1 4 7

Average process time =147 minutes 
Average correction time per batch = 1.28 times
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Figure 6.1 ะ T he com parison  in te rm s o f co rrection  tim es betw een
before w ith  a fte r  the  FM E A  im plem entation
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F igure  6.2 ะ T he com parison  in te rm s o f R igh t F irs t T im e betw een
before w ith  a fte r  the  FM E A  im plem entation

%  A c h i e v e m e n t  t h e  R i g h t  F i r s t  T im e  b e f o r e  i m p l e m e n t  th e  F M E A

□  R eg h t F irst Time ■  co rrec tfen  > 1 tine

12 .95

87 .05

% A c h i e v e m e n t  th e  R i g h t  F i r s t  T im e  a f t e r  i m p l e m e n t  th e  F M E A

□  Reight F irst Time 1  Correction > 1 time



Figure 6.3 ะ T he com parison  in te rm s o f process tim es betw een
before w ith  a fte r  the FM EA  im plem entation
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6.3 The process standard for color control in tinted products
Based on evaluation, I summarized the standard process for color control in 
tinted product as following ะ

6.3.1 Raw Material Preparation
• Alkyd White Base

This raw material needs to be controlled the color strength in the range of
20-25%. The procedure for color strength control of Alkyd White Base 
show as following Document 3 in Appendix III. Moreover, the drying time 
of product is also controlled at 3-6 Hours as the specification o f products 
before release to tinting section.
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•  A l k y d  N e u t r a l  B a s e

O n l y  d r y i n g  t i m e  n e e d s  t o  b e  c o n t r o l l e d  s t r i c t l y  ( 3 - 6  H o u r s  a s  t h e  p r o d u c t  

s p e c i f i c a t i o n )  b e f o r e  p a s s  t h r o u g h  t i n t i n g  s e c t i o n .

•  T i n t e r

T h e  c o l o r  s t r e n g t h  f o r  a l l  o f  t i n t e r s  w i l l  b e  c o n t r o l l e d  a t  l e v e l  ±  5 % .  T h e  

s t o r a g e  c o n d i t i o n  w i l l  b e  d i v i d e d  i n t o  3 c a t e g o r i e s  a s  f o l l o w i n g  :

1 . T i n t e r  t a n k  1 0 0 0  l i t e r s

T h e  v o l u m e  o f  s t o r a g e  i s  r e c o m m e n d e d  a s  t h e  f o l l o w i n g  D o c u m e n t  N o .  

6  in  A p p e n d i x  I I I .  M o r e o v e r ,  t h e  s t i r r i n g  t i m e  o f  e a c h  t a n k  i s  r e v i s e d  

f r o m  3 0  m i n u t e  to  2 0  m i n u t e s  p e r  t i m e  e v e r y  h o u r  t o  m a k e  t h e m  

h o m o g e n o u s .

2 .  T i n t e r  i n  c a n i s t e r  1 0 0  o r  2 0 0  l i t e r s

T h e  v o l u m e  o f  s t o r a g e  i s  r e c o m m e n d e d  a t  8 0 %  o f  c a n i s t e r  v o l u m e .  T h e  

c i r c u l a t i o n  t i m e  w i l l  b e  r u n  e v e r y  1 h o u r .

3 .  T i n t e r  i n  p a i l  s i z e  2 0  l i t e r s

B e f o r e  u s i n g  t h e s e  t i n t e r s ,  t h e y  n e e d  t o  b e  s t i r r e d  to  m a k e  t h e m  

h o m o g e n o u s .  T h e  w o r k  i n s t r u c t i o n  o f  T i n t e r  P a i l  H a n d l i n g  i s  c r e a t e d  a s  

D o c u m e n t  N o .  7  in  A p p e n d i x  I I I .

•  T i n t i n g  F o r m u l a

T i n t i n g  f o r m u l a  m u s t  b e  p r e c i s i o n  a n d  r e p e a t a b i l i t y .  B e f o r e  r e l e a s e  i n t o  t h e  

p r o d u c t i o n ,  t h e y  s h o u l d  b e  v e r i f i e d .  T h e  n e w  f o r m u l a t i o n  s h e e t  f o r  c o l o r  

d e v e l o p m e n t  i s  d e v e l o p e d  a s  t h e  f o l l o w i n g  D o c u m e n t  N o .  13  i n  A p p e n d i x

I I I .

•  R a w  M a t e r i a l  W e i g h i n g
1. T h e  e r r o r  o f  w e i g h i n g  IS  a c c e p t a b l e  a t  l e v e l  ± 1 % .

2 .  T i n t e r s  t h a t  u s e  in  F u l l  m a c h i n e  ( A u t o m a t i c  d i s p e n s e r )  n e e d  t o  b e  

c a l i b r a t i o n  a f t e r  l o a d  t h e  n e w  b a t c h  i n t o  t i n t e r  t a n k  o r  c a n i s t e r .  T h e



133

c a l i b r a t i o n  s h e e t  f o r  F u l l  m a c h i n e  i s  g e n e r a t e d  a s  t h e  D o c u m e n t  N o .  11 in  

A p p e n d i x  I I I .

6.3.2 Mixing Process
•  T h e  m i n i m u m  a n d  m a x i m u m  v o l u m e  o f  p a i n t  f o r  e a c h  c o n t a i n e r  i s  

g e n e r a t e d  i n  t e r m s  o f  W o r k  I n s t r u c t i o n  D o c u m e n t  N o .  5 in  A p p e n d i x  I I I .

•  T h e  s p e e d  o f  s t i r r e r ,  s t i r r i n g  t i m e  f o r  m i x i n g  i s  g e n e r a t e d  i n  w o r k  

i n s t r u c t i o n  d o c u m e n t  N o .  4  T i n t i n g  P r o c e s s  P r o c e d u r e  in  A p p e n d i x  I I I

6.3.3 Color Panel Preparation
T h e  s p e c i f i c a t i o n  f o r  c o l o r  p a n e l  p r e p a r a t i o n  f o r  t i n t e d  a l k y d  p r o d u c t  s h o w  a s  

f o l l o w i n g  :

C o l o r  s h a d e F i l m  t h i c k n e s s  
f r o m  a p p l i c a t o r

D r y i n g  t i m e  in  
d r y i n g  c a b i n e t  

( m i n u t e )

C u r i n g  t i m e  in  
o v e n  a t  5 0  ° c

C o o l i n g  t i m e  f o r  
p a n e l  e x p o s u r e  

a t  a m b i e n t
P a l e 2 0 0 2 0 3 0 3
M e d i u m - D a r k 3 0 0 2 0 3 0 3

T h e  d e t a i l  o f  w o r k  i n s t r u c t i o n  i s  g e n e r a t e d  i n  D o c u m e n t  N o .  4  T i n t i n g  P r o c e s s  
P r o c e d u r e  in  A p p e n d i x  I I I

6.3.4 Color Measurement
T h e  w o r k  i n s t r u c t i o n  f o r  c o l o r  m e a s u r e m e n t  i s  a l s o  i n c l u d e d  i n  t h e  w o r k  

i n s t r u c t i o n  d o c u m e n t  N o .  4  T i n t i n g  P r o c e s s  P r o c e d u r e  in  A p p e n d i x  I I I .

M o r e o v e r ,  a l l  o f  e q u i p m e n t  t h a t  u s e  in  t i n t i n g  p r o c e s s  a n d  t e n d  i m p a c t  t o  c o l o r  

a d j u s t m e n t  w i l l  b e  c a l i b r a t e d  in  a n n u a l l y .  T h e  p r o c e d u r e  o f  c a l i b r a t i o n  i n  e a c h  

e q u i p m e n t  s h o w  a s  f o l l o w i n g  :

E q u i p m e n t W o r k  I n s t r u c t i o n  

D o c u m e n t  N o .

A p p e n d i x  N o .

C u b e  A p p l i c a t o r 8 I l l

D r y i n g  T i m e  R e c o r d e r 9 I I I

O v e n 1 0 I I I
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