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Raw Matenal Preparation
Fish Bone Diagram for Cause and Effective Analysis : Color strength ofwhitebase in  each batch are different

Cleanliness Of Raw Material Human

PiyiwatR.
12.6.02

4^



Raw Material Preparation

Fish Bone Diagram for Cause and Effectif e Analysis : Long drying time in white hase and neutralhase

Quality of raw material Human Environment

Quantity of drier in 

formulation

Efficiency of drier

4 —  Long drying time of binder * —  Skill in draw down t

Don't follow Work Instruction — ► Humidity in testing room — ►
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* —  Ventilation system is not good

Film thickness is not properly

Accuracy of drying 

time recorder

No calibration'
4 ----- Accuracy of cuhe applicator

No calibration

M ethod Machine
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Raw Material Preparation

Fish Bone Diagram for Cause and Effective Analysis : Contamination in Neutral Base

Raw Material Environment

Quality of drier

Color ot drier in each batch

Operator maybe clean 

machine and equipment 

does not good properly

Binder

Color of binder in each batch 

-Extender

Dust on raw material pallet
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Vatve does not clean properly

Dissolver tank and blade does not clean properly

Pipe does not 

clean properly

Human Machine

PiyjwalR. 

12 .<.02

-p-ON

C
ontam

inât on in



Raw Material Preparation

F ish  Bone D iagram  fo r  Cause and E ffec tire  Analysis : C o lo r strength specification is  too board

M ethod

Set up board specification 

of color strength control

i

PiyawatR.
12.6.02

4^
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Raw Material Preparation

Fish Bone D iagram  fo r  Cause and Effective Analysis ะ W h ite  base and n e u tra l base are settling

Method

4——  Stirring time does not suitable

PiyawatR.
12.6.02

neLfral base



Raw Material Preparation

Fish Bone D iagram  fo r  Cause and E ffec t ire  Analysis ะ Skinning o f  w h ite  b ase and neu tra l base in b  ase ta n k

Method Machine

P iyaw aR .
12 .«.02 £

VO



Raw Material Preparation

Fish Bone D iagram  fo r  Cause and E ffective Analysis : T in te rs  are settling

Tinter recipe Buffer Tank

PiyawaR.
12.6 0 2
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Raw Material Preparation

Fish Bone D iagram  fo r Cause and Effective Analysis ะ T in te rs  are skinn ing

BufferTank

PiyawatR.
12. 6 .02



Raw Material Preparation

Fish Bone D iagram  fo r  Cause and E ffec tue  Analysis ะ C o lo r s trength  changing a fte r storage

Formulation

not good

agent does not suitable

*

Formulation is 

Dispersing

PiyiwarR.
12.6.02
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Color Strength 

after storage 

change



R a w  M a te r ia l  P re p a ra t io n

F ish Bone D iagram  fo r  Cause and E ffec tive  A nalysis ะ T in tin g  fo rm u la tio n  is  no t good

F o r m u l a t i o n

C I E  o f  s t a r t i n g  f o r m u l a t i o n  i s  h i g h ► < N o  v e r i f i c a t i o n  b e f o r e  i m p l e m e n t  in p r o d u c t i o n

Piyawat R.
12.6.02
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R a w  M a te r ia l  P re p a ra t io n

F ish  Bone D iagram  fo r  Cause and E ffective  A na lys is  ะ W e igh t o f w h ite  base, neu tra lbase  and tin te r are e rro r

E q u i p m e n t

A c c u r a c y  o f  d i s p e n s o r --------  A c c u r a c y  o f  s c a l e

_____ t~K

T y p i n g  e r r o r  in a m o u n t  o f  r a w  m a t e r i a l  --------►

^ -------- T y p i n g  e r r o r  o f  t y p e  o f  r a w  m a t e r i a l

O p e r a t o r s  a r e  n o t  u n d e r s t a n d  t o  o p e r a t e  s c a l e  --------►

H u m a n

PiyawatR.
12.6.02

base /neutral base/
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F ish  Bone D iagram  fo r Cause and E ffe c tv e  A nalysis : Cleanness o f im p e lle r, ta n k

R a w  M a t e r i a l  C l e a n i n g  P r o c e d u r e

X
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t h i n n e r

*
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* —  N o  c l e a n i n g  p r o c e d u r e

M a c h i n e H u m a n

Piyiwat R.
12 i  .02
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S u r f a c e  r o u g h l y  o f  s t i r r e r  a n d  t a n k

F ish  Bone D iagram  fo r  Cause and E ffective  A nalysis ะ Cleanness o f im p e lle r, p ot

R a w  M a t e r i a l C l e a n i n g  P r o c e d u r e
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M a c h i n e H u m a n

PiyawatR.
12.« .02

C
leanness ๙

 im
peller, pot



M ix in g  : T in tin g  m a c h in e

F ish  Bone D iag ram  fo r  Cause and E ffec tive  A na lysis ะ Inhom ogeneous o f p a in t in m ix in g  stage

R a w  M a t e r i a l M e t h o d

S k i n n i n g  o f  t i n t e r s L ow ;  l e v e l  o f  p a i n t  v o l u m e
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X
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M a c h i n e H u m a n

Piyawat R.
12.6.02
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F ish Bone D iagram  fo r  Cause and E ffective  A na lys is  : H ig h  bubb le  in p a in t

R a w  M a t e r i a l

C h a r a c t e r i s t i c  o f  p a i n t  ( L o w  v i s c o s i t y ) V o l u m e  o f  p a i n t  d o e s  n o t  

m a t c h  w i t h  s p e e d

L e v e l  o f  p r o p e l l e r  i s  n e a r l y  

t h e  s a m e  v o l u m e  o f  p a i n t

M e t h o d

F o r m u l a t i o n

L e v e l  o f  p a i n t  d o e s  n o t  m a t c h  

w i t h  l e v e l  o f  p r o p e l l e r

PiyiwatR.
12.6 .02 น/!
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F ish  Bone D iagram  fo r  Cause and E ffec tive  A nalysis ะ H igh  bubb le  on p a in t film

X

4 -------- H i g h  b u b b l e  i n  w e t  p a i n t

N o  d e f o a m e r  --------►

R a w  M a t e r i a l

PiyawaR.
12.« .02
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R a w  m a t e r i a l

F ish Bone D iag ram  fo r  Cause and E ffe c tive  A nalysis : Low  h id in g  p o w e r o fp a in to n fih n  pane l

F o r m u l a t i o n

I n a c c u r a c y  o t  a p p l i c a t o r

N o  c a l i b r a t i o n

* ^ -------  L o w  s k i l l  o p e r a t o r

D o n ' t  d o  f o l l o w i n g  w o r k  i n s t r u c t i o n

E q u i p m e n t H u m a n

PiyawatR.
12 .i .02
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C o lo r  P a n e l P re p a ra t io n  : M ak e  th e  d ra w  d o w n  p a n e l as f o l lo w in g  as  s p e c if ic a t io n

F ish  Bone D iagram  f i r  Cause and E ffe c tive  A nalysis ะ D ry  sk inn ing  on p a in t film

X

4 —  P a i n t  s k i n n i n g

R a w  m a t e r i a l

Piyawat R.
12.6.02

Dry skin ชท paint film



C o lo r  P a n e l P re p a ra tio n : M ak e  th e  d ra w  d o w n  p a n e l a s  foË  o w in g  a s  s p e c if ic a t io n

Fish Bone D iagram  fo r  Cause and E ffective  A na lysis ะ P a in t film  th ickness is uneven th rough  panel

E q u i p m e n t
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4 —  R o u g h l y  s u r f a c e  o f  m i r r o r

O p e r a t o r  sk i l l

H u m a n

PiyawatR.
12.6 .02
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C o lo r  P a n e l P r e p a ra t io n  : M ak e  th e  d ra w  d o w n  p a n e l as  f o l lo w in g  as  s p e c if ic a t io n

F ish  Bone D iagram  fo r  Cause and E ffectw e  A nalysis ะ F ilm  is  w rin k le

R a w  m a t e r i a l E q u i p m e n t

F a s t  s u r f a c e  d r y  /  S l e w  t h r o u g h  

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

D r a w  d o w n  a p p l i c a t o r  

I n a c c u r a c y  o f  a p p l i c a t o r

D o n t  d o  a s  f o l l o w i n g  พ ก r k  I n s t r u c t i o n

H u m a n

PiyawatR.
12.( .02
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c  o lo r P a n e l P re p a ra t io n  : K e e p  i n  d ry in g  c a b in e t

F ish Bone D iagram  fo r Cause and E ffec tive  A na lys is  ะ D ust on film  pane l

E q u i p m e n t

C l e a n l i n e s s  o f  d r y i n g  c a b i n e t  

D r y i n g  c a b i n e t

F i l t e r  c l o g g i n g

___________t
A
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/

H u m a n

PiyawatR.
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F ish Bone D iag ram  fo r  Cause and E ffec tive  A na lysis ะ Long d ry in g  tim e  on film  panel

E q u i p m e n t

PiyawarR.



C o lo r  P a n e l P re p a ra t io n  : C u r in g  film  i n  o v e n

F ish  Bone D iagram  fo r  Cause and E ffec tive  A na lysis ะ Long d ry in g  tim e  on film  panel

R a w  M a t e r i a l  1-E q u i p m e n t

W h i t e  a n d  N e u t r a l  b a s e

P a i n t  is l o w e r  d r y i n g  t h a n  S T D

*■
C i r c u l a t i o n  is n o t  g o o d  

A  lo t  o f  p a n e l  i n  o v e n

O p e n  a n d  c l o s e  o f t e n  

N o  c a l i b r a t i o n  

I n a c c u r a c y  o f  t e m p e r a t u r e

D o n ' t  d o  f o l l o w i n g  

W o r k  I n s t r u c t i o n W o r k  i n s t r u c t i o n  

d o e s  n o t  s u i t a b l e

H u m a n M e t h o d

PiyawatR.
12.6 .02
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C o lo r  P a n e l P re p a ra t io n  : C u r in g  film  i n  o v e n

F ish  Bone D iagram  fo r  Cause and E ffective  A na lysis ะ F ilm  is  w rin k le

R a w  M a t e r i a l E q u i p m e n t

W h i t e  a n d  N e u t r a l  b a s e

P a i n t  is l o w e r  d r y i n g  t h a n  S T D

D o n ' t  d o  f o l l o w i n g  

W o r k  I n s t r u c t i o n

T e m p  i n  o v e n  i s  h i g h e r  t h a n  S T D

N o  c a l i b r a t i o n - 1

H i g h  f i l m  t h i c k n e s s

W o r k  p r o c e d u r e  i s  n o t  s u i t a b l e

H u m a n M e t h o d

Piyiw atR .
12.6.02
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F ish Bone D iag ram  fo r  Cause and E ffective  A na lys is  : F ilm  is ye llow ing

H u m a n

Piyawat R.
12.6.02
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P iyaw aR .

Fish Bone D iagram  fo r  Cause and E ffec tive  A na lysis ะ P a in t film  is  s till w a rm
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12 i  .02

Film panel is still w
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PiyawatR.
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different from
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Prnr'occ \Iotna Daw malarial ni*anai*atînn QnnnlipH hvPROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name 
Product Name 
Responsible person 
Approved by 
Team

Raw material preparation Supplied by : Grinding section
Alkyd Received by ะ Tinting section
Process Engineer Documented by : Piyawat R.
Lab Manager Approved date ะ 6/7/2002
Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number 
FMEA Date (Orig.) 
FMEA Date (Rev.) 
Page 1 o f23

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

0 Current process controls D RPN RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร 0 D RpN
White base Color strength of Color 7 Quality of white 1 Raw material 1 7 - - No action
preparation white base is deviation spirit inspection with

deviation from (Color, Purity) investigate
batch to batch COA from

supplier
7 Quality of alkyd 1 Raw material 1 7 - - No action

binder inspection with
(Color, Purity) investigate

COA from
supplier

7 Quality of Ti02 4 Only check 4 1 1 2 Revise Process Eng. Specify 7 2 2 28
(%Ti02, Purity COA from formulation (13/9/02) TR-92
whiteness) supplier by using only in recipe

( This raw Ti02 TR 92
material was
specified as our
specification)

7 Cleanliness of 1 No inspection 9 63 - - No action
Ti02 packing
and pallet that
use for transport
raw material

Score s =  Severity 0= Occurrence D= Detection RPN=SxOxD



Drn/'OPP Motrw» • Daw mafonal nt*anarafinn ^1 lr̂ t̂  1 irH hvPROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name ะ Raw material preparation Supplied by ะ Grinding section
Product Name ะ Alkyd Received by : Tinting section
Responsible person ะ Process Engineer Documented by : Piyawat R.
Approved by ะ Lab Manager Approved date : 6/7/2002
Team : Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number ะ 02/001 
FMEA Date (Orig.) : 5/4/2002
FMEA Date (Rev.) ะ_______
Page 2 of 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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RPN
White base Color strength of Color 7 Weight of each 2 No inspection 9 126 Random Raw Set up 7 2 2 28
preparation white base is deviation Ti02 packaging but it was checking Material WI and

deviation from guarantee by (10/9/02) random
batch to batch Supplier checking

(WI Doc2)
7 Production 2 Process time 2 28 Training to Process Eng As the

operators don’t and temp make them (13/9/02) recommend
follow record understand to
as formulation consequent

7 Temperature 2 Specific temp 4 56 - No action
in grinding higher in formulation
than standard and record

7 Level of impeller 2 No control 3 42 - - No action
blade is not suit
with mill base
level

7 Cleanliness of 2 -Visual 4 56 - - No action
dissolver inspection

-Delicate
process line

Score s =  Severity 0= Occurrence D= Detection RPN= SxOxD



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name ะ Raw material preparation Supplied by : Grinding section
Product Name ะ Alkyd Received by ะ Tinting section
Responsible person : Process Engineer Documented by ะ Piyawat R.
Approved by ะ Lab Manager Approved date ะ 6/7/2002
Team : Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number 
FMEA Date (Orig.) 
FMEA Date (Rev.) 
Page 3 of 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

0 Current process controls D RPN RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
White base White base that Color 7 Dust from 3 Visual 8 168 Set PM plan Maintenance As the 7 2 2 28
preparation color strength deviation dust suction inspection in dust suction (10/9/02) recommend

deviate from ...pip?.................. (PM Plan)
standard

7 No color strength 9 No control 9 567 1. Set up work QC As the 7 2 2 28
control for white instruction for (10/9/02) recommend
base color strength (WI Doc3)

control
2. Specific color Process Eng. As the 7 2 2 28
strength of (10/9/02) recommend
white base
in 20-25%

Score s =  Severity 0= Occurrence D= Detection RPN= SxOxD



Dm/'ÛCC \Toma • Dan; m O fa r*î *ï 1 nt*an<i rofin ¥» QlinnlipH K'PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name : Raw material preparation
Product Name : Alkyd
Responsible person ะ Process Engineer
Approved by : Lab Manager
Team ะ Piyawat R., Watcharin ร., Surin P.,

Supplied by : Grinding section 
Received by ะ Tinting section 
Documented by ะ Piyawat R.
Approved date : 6/7/2002 

Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number ะ 02/001 
FMEA Date (Orig.) ะ 5/4/2002
FMEA Date (Rev.) ะ_______
Page 4 of 23

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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
White base Long drying Color 7 Quality of binder 7 No control 8 392 Set up work QC As the 7 2 2 28
preparation time of white deviation (long drying time instruction to (10/9/02) recommend

base of binder) investigate (WIDocl)
before using

7 Quality of driers 2 Check COA 2 28 - - No action
from supplier

8 Formulation and 2 frail in lab 1 16 - - No action
process before releasing
instruction to scale up

8 Production 2 Process time 1 16 Training to Process Eng. As the
operators don’t and temp make them (10/9/02) recommend
follow record understand to
as formulation consequent

7 Low skill of QC 2 Use the cube 4 56 Set training QC As the
inspector for applicator to course (10/9/02) recommend
draw down film make the film
checking (Control film
for drying time Thickness)

Score S= Severity 0= Occurrence D= Detection RPN= SxOxD



Process Name : Raw material preparation Supplied by ะ Grinding section PFMEA Number ะ 02/001
Product Name : Alkyd Received by ะ Tinting section FMEA Date (Orig.) ะ 5/4/2002
Responsible person ะ Process Engineer Documented by ะ Piyawat R. FMEA Date (Rev.) : _______
Approved by : Lab Manager Approved date ะ 6/7/2002 Page 5 of 23
Team ะ Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)______________________________________________________________________________

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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
White base Long drying Color 7 Inaccuracy of 6 No calibration 8 224 1. Set up work Process Eng. As the 7 4 2 56
preparation time of white deviation cube applicator instruction for (13/9/02) recommend

base calibration (WI Doc8 )
2. Set up Process Eng. As the 7 2 2 28
calibration (13/9/02) recommend
schedule

7 Inaccuracy of 3 No calibration 9 189 1. Set up work Process Eng. As the 7 4 2 56
drying time instruction for (13/9/02) recommend
recorder calibration (WI Doc9)

2. Set up Process Eng. As the 7 2 2 28
calibration (13/9/02) recommend
schedule

7 Ventilation 6 No inspection 8 336 1. Check flow Maintenance As the 7 2 2 28
system in drying and control rate (13/9/02) recommend
cabinet is not 2. Set PM for (PM Plan)
good ventilation

7 No re inspection 6 Specify in work 4 168 Set training QC As the 7 2 2 28
after adjusting instruction Course (10/9/02) recommend
drying time

Score s =  Severity 0= Occurrence D= Detection RPN= SxOxD



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name : Raw material preparation Supplied by : Grinding section
Product Name ะ Alkyd Received by ะ Tinting section
Responsible person ะ Process Engineer Documented by : Piyawat R.
Approved by ะ Lab Manager Approved date : 6/7/2002
Team ะ Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number ะ 02/001 
FMEA Date (Orig.) ะ 5/4/2002
FMEA Date (Rev.) ะ_______
Page 6  of 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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
Neutral base Contaminate of Color 7 Quality of alkyd 2 Raw material 2 28 - - No action
preparation neutral base deviation binder inspection with

(Color, Purity) investigate .........COA from
supplier

7 Color of driers 1 Only check 2 ... 7... - - No action
COA from
supplier

7 Cleanliness of 2 -Visual 4 56 - - No action
dissolver inspection

-Delicate
process line

Score s=  Severity 0= Occurrence D= Detection RPN= SxOxD



Process Name : Raw material preparation Supplied by ะ Grinding section PFMEA Number : 02/001
Product Name : Alkyd Received by ะ Tinting section FMEA Date (Orig.) ะ 5/4/2002
Responsible person : Process Engineer Documented by ะ Piyawat R. FMEA Date (Rev.) ะ_______
Approved by ะ Lab Manager Approved date ะ 6/7/2002 Page 7 of 23
Team ะ Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PROCESS FM HA ( Potential Failure Mode and Effect Analysis in process)______________________________________________________________________________

Process Function Potential Failure Mode Potential ร Potential cause(s)/ o Current process D RPN Recommended Responsibility Action Result
and Requirement Effect(s) of Mechanism(s) of controls Action(s) & Action ร o D RFailure Failure Target pCompletion NDate

Neutral base Contaminate of Color 7 Cleanliness of 4 -Visual 3 84 - - No action
preparation neutral base deviation valve, pipe inspection

-Delicate
process line

Long drying Color The same as The same as The same as
time of neutral deviation long drying long drying long diying
base time in white time in white time in white

base base base
Tinter Color strength of Color 7 Specification 1 0 Control by 8 560 Revise Process Eng. As the 7 2 2 28
preparation Tinters are too deviation ot color strength formulation specification (13/9/02) recommend

board (±1 0 %) control are too for controlling
board from +/-1 0 %

to ±5%

Score s= Severity 0= Occurrence D= Detection RPN= SxOxD
"J00



Process Name : Raw material preparation Supplied by ะ Grinding section PFMEA Number ะ 02/001
Product Name ะ Alkyd Received by ะ Tinting section FMEA Date (Orig.) : 5/4/2002
Responsible person : Process Engineer Documented by ะ Piyawat R. FMEA Date (Rev.) ะ_______
Approved by ะ Lab Manager Approved date ะ 6/7/2002 Page 8 of 23
Team ะ Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)______________________________________________________________________________

Process Function and Requirement Potential Failure Mode PotentialEffect(s) of Failure
ร Potential cause(s)/ Mechanism(s) of Failure

0 Current process controls D RPN RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
White base Settling of white Color 7 Stirring time of 2 Set up and 2 28 - - No action
and neutral base deviation white base tank control at PLC
base storage and is too less. (stirring every

quality of 3 hr. for 15 min)
paint

Skinning ot white Quality ot 7 Stirring time of 2 Set up and 2 28 - - No action
and neutral base Paint in white and neutral control at PLC

terms of base are less than (stirring every
fineness drying time of 3 hr. for 15 min)

paint
7 Frequency of 2 Set up and 2 28 - - No action

Stirrer control at PLC
(Frequency =
15min/ 3Hr)

7 Closing system 2 No control 9 126 1. Set up Production As the 7 3 2 42
for storage tank preventive (13/9/02) recommend
is low efficiency maintenance (PM Plan)

32. Training Production As the 7 2 42
(13/9/02) recommend

Score s=  Severity 0= Occurrence D= Detection RPN= SxOxD



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name 
Product Name 
Responsible person 
Approved by 
Team

Raw material preparation Supplied by ะ Grinding section
Alkyd Received by ะ Tinting section
Process Engineer Documented by ะ Piyawat R.
Lab Manager Approved date ะ 6/7/2002
Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number ะ 02/001 
FMEA Date (Orig.) : 5/4/2002
FMEA Date (Rev.) ะ_______
Page 9 of 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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
White base Skinning of white Quality of 7 Leakage of seal 2 No control 8 1 1 2 1. Set up Production As the 7 3 2 42
and neutral and neutral base Paint in of the lid preventive (13/9/02) recommend
base storage terms of maintenance

fineness
2. Training Production As the 7 3 2 42

(13/9/02) recommend

Skinning of white Quality of 7 บท tight close of 2 -Visual check 2 28 - - No action
and neutral base Paint in Storage tank lid air damper of

terms of ventilation
fineness -PM Plan

7 Quality of anti 2 Only check 2 28 - - No action
Skinning COA from

supplier
7 Drying properties 2 Only check 2 28 - - No action

of driers COA from
supplier

Score S= Severity 0= Occurrence D= Detection RPN= SxOxD
ooo



PRUCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name 
Product Name 
Responsible person 
Approved by 
Team

Raw material preparation 
Alkyd
Process Engineer 
Lab Manager
Piyawat R., Watcharin ร., Surin P.

Supplied by ะ Grinding section 
Received by ะ Tinting section 
Documented by ะ Piyawat R.
Approved date : 6/7/2002 

1 Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number 
FMEA Date (Orig.) 
FMEA Date (Rev.) 
Page 10 of 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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
Tinter Settling of tinter Color 7 Tinter level is 3 No control 9 189 Set up the min. Process Eng As the 7 4 2 56
storage deviation lower than level level of tinter (13/9/02) recommend
Buffer tank of impeller in buffer tank (WI Doc6 )
Tinter tank

7 Circulation time 5 Set up and 4 140 Revise to Maintenance As the 7 2 2 28
of tinter is not control at PLC Stirring every (13/9/02) recommend
suitable 2 0  min

7 Stirring system 7 No control 1 0 490 Set up the min. Process Eng. As the 7 4 2 56
is not good level of tinter (13/9/02) recommend
enough to stir in buffer tank (WI Doc6 )
tinter

Tinter Settling of tinter Color 7 Operator does not 2 No control 9 126 Set up the work Production As the 7 2 2 28
storage deviation stir before using Instruction (13/9/02) recommend
pail (WI Doc7)

Training tinting Process Eng.
operators (13/9/02)

7 Recipe is not 2 Approved by 1 14 - - No action
good enough corporate

7 Anti-settling 2 Test in lab scale 1 14 - - No action
agent is not before approval
working

Score ร= Severity 0= Occurrence D= Detection RPN= SxOxD
oo



Momo • D 01*7 m<iéot*îol nfonorofinn QiinnllÂPROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name : Raw material preparation Supplied by ะ Grinding section
Product Name ะ Alkyd Received by ะ Tinting section
Responsible person ะ Process Engineer Documented by ะ Piyawat R.
Approved by ะ Lab Manager Approved date ะ 6/7/2002
Team ะ Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number ะ 02/001 
FMEA Date (Orig.) : 5/4/2002
FMEA Date (Rev.) ะ_______
Page 11 of 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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
Tinter Skinning of tinter Color 7 บท tight close of 4 Visual check 3 84 - - No action
storage deviation Storage tank lid
Buffer tank and
Tinter tank quality of 7 Level of tinter 3 Set up minimum 9 189 Set up the min Process Eng As the 7 4 2 56

Paint in is nearly the same stock of tinter level of tinter (13/9/02) recommend
terms of level of impeller atPLC in buffer tank (WI Doc6 )
tmeness

4 27 Circulation pipe 9 No control 8 504 1. Modify pipe Maintenance Set new 7 56
is too high pipe extension min. level

of tinter
(WI Doc6 )

2. Set new min. Process Eng.
stock (13/9/02)

7 Tank is dirty 4 No control 9 252 Set up cleaning Production As the 7 3 2 42
from dry skin of procedure (13/9/02) recommend
tinter (WI Doc 12)

Set up cleaning Production
schedule (13/9/02)

Tinting Starting CIE of 7 No verification 9 No control 9 567 Revise new Color Eng. As the 7 2 2 28
formulation formulation is color is formulation formulation (13/9/02) recommend

not good high before implement sheet with (WI Doc 13)
in production verification

Score s=  Severity 0= Occurrence D= Detection RPN= SxOxD
00to



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name ะ Raw material preparation Supplied by : Grinding section PFMEA Number : 02/001
Product Name ะ Aikyd Received by ะ Tinting section FMEA Date (Orig.) ะ 5/4/2002
Responsible person ะ Process Engineer Documented by ะ Piyawat R. FMEA Date (Rev.) ะ
Approved by : Lab Manager Approved date : 6/7/2002 Page 12 o f23
Team ะ Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

Process Function Potential Failure Mode Potential ร Potential cause(s)/ 0 Current process D RPN Recommended Responsibility Action Resultand Requirement Effect(s) of Mechanism(s) of controls Action(s) & Action ร o D RFailure Failure Target pCompletion NDate
White and Wrong weighing Color 7 Typing error of 2 Set up work 2 28 Set up training Production
neutral base of white, neutral deviation amount weight instruction Operator (13/9/02)
Weighing tinter

7 Select wrong 2 Set up work 2 28 Set up training Production
raw material instruction Operator (13/9/02)
code

7 Operators does 2 No control 2 28 Set up training Production
not understand Operator (13/9/02)
scaling procedure

7 Accuracy of scale 2 Calibration 9JL 28 - - No action
Tinter Error of tinter Color 7 Accuracy of 7 No control 8 392 Create short Process As the 7 2 2 28
weighing weigh deviation dispenser in form for (13/9/02) recommend

Full machine calibration (WIDocll)
during loading
Tinter into tank

7 Low skill operator 4 Training 2 56 Set up training Production
course for (13/9/02)
tinting operator

7 Typing wrong 3 Control by 2 42 Set up training Production
amount of tinter formulation course for (13/9/02)

sheet tinting operator

Score s =  Severity 0= Occurrence D= Detection RPN= SxOxD

9°



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name ะ Mixing Supplied by ะ Tinting section
Product Name ะ Alkyd Received by ะ Tinting section
Responsible person : Production Supervisor Documented by : Piyawat R.
Approved by ะ Lab Manager Approved date : 6/7/2002
Team ะ Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number : 02/001 
FMEA Date (Orig.) ะ 5/4/2002
FMEA Date (Rev.) : _______
Page 13 of 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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร 0 D RpN
Tinting m/c Uncleanness of Color 7 Cleaning 2 Visual 4 56 - - No action
container tinting m/c deviation procedure is not inspection
preparation suitable

7 Tank and impeller 2 1. Visual 5 70 _ - No action
surface are rough inspection

2. Delicate line
7 Brush for 6 Visual 3 126 Modify the Production As the 7 2 2 28

cleaning is not inspection equipment to (13/9/02) recommend
suitable match with

cleaning
Uncleanness of Color 7 Cleaning circle 4 Control by 2 56 - - No action
pot deviation is not suitable setting program

7 Valve is dirty 6 1. Manual 2 84 - - No action
cleaning
2. Delicate
valve
3. Visual
Inspection

Score s=  Severity 0= Occurrence D= Detection RPN= SxOxD
00



Process Name ะ Mixing Supplied by ะ Tinting section PFMEA Number ะ 02/001
Product Name ะ Alkyd Received by : Tinting section FMEA Date (Orig.) : 5/4/2002
Responsible person ะ Production Supervisor Documented by ะ Piyawat R. FMEA Date (Rev.) ะ________
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PROCESS FM b.A ( Potential Failure Mode and Effect Analysis in process)______________________________________________________________________________

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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร 0 D RpN
Mixing Inhomogeneous Color 7 Level of impeller 2 Control by 4 96 - - No action

paint in mixing deviation does not match setting the level
stage with level of of paint in each

paint container/tank
7 Stirring time does 3 Specify into 7 147 Revise Work Color Eng. As the 7 3 2 42

not suitable the formulation Instruction (13/9/02) recommend
(WI Doc4)

7 Skinning of tinter 2 Visual checking 4 96 - - No action

7 Stirring speed 3 Indicate in work 3 63 - - No action
does not suit instruction
with paint
volume

7 Production 3 Process 4 84 Training to Color Eng.
operators don’t Instruction in make them (13/9/02)
follow Formulation understand the
formulation sheet consequent

Score ร— Severity 0= Occurrence D= Detection RPN= SxOxD
ooCÔ



PrAPPcc \Tomp • Mîvînn l̂innlïpH KvPROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name ะ Mixing Supplied by ะ Tinting section
Product Name ะ Alkyd Received by ะ Tinting section
Responsible person ะ Production Supervisor Documented by ะ Piyawat R.
Approved by : Lab Manager Approved date : 6/7/2002
Team : Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number : 02/001 
FMEA Date (Orig.) ะ 5/4/2002
FMEA Date (Rev.) ะ_______
Page 15 of 23

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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
Mixing High bubble level Color 7 Level of impeller 3 Control by 4 84 - - No action

in paint in mixing deviation does not match setting the level
with level of of paint in each
paint container/tank

7 Level of paint 3 Control by 4 84 - - No action
does not speed that
correspond with specify speed
speed into formulation

*
Score ร= Severity 0= Occurrence D= Detection RPN= SxOxD

ooos



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process) 
Process Name ะ Color panel preparation Supplied by
Product Name ะ Alkyd Received by
Responsible person ะ Color Engineer
Approved by ะ Lab Manager
Team : Piyawat R., Watcharin ร., Surin P

ะ Tinting section 
ะ Tinting section 

Documented by ะ Piyawat R.
Approved date : 6/7/2002 

Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number : 02/001 
FMEA Date (Orig.) ะ 5/4/2002
FMEA Date (Rev.) ะ_______
Page 16 of 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 RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
Making Bubble on paint Color 7 Film is too thick 7 WI does not 9 441 Revise WI Color Eng. As the 7 3 2 42
draw down film deviation suit with (13/9/02) recommend
panel as paint system (WI Doc4)
following
specification

Low hiding powei Color 7 Formulation 3 Trail in lab scale 2 42 - - No action
of paint film deviation before releasing

into production
7 Inaccuracy of 2 No calibration 9 126 1 .Set up work Process Eng. As the 7 4 2 56

applicator instruction for (13/9/02) recommend
calibration (WI Doc8 )
2. Set up Process Eng. As the 7 2 2 28
calibration (13/9/02) recommend
schedule

7 Production 2 Work 4 56 Training to Color Eng.
operators don’t instruction make them (13/9/02)
follow understand the
instruction consequent

7 Low skill operator 3 Training 5 105 Set up training Color Eng. As the 7 2 2 28
(13/10/02) recommend

Score ร= Severity 0= Occurrence D= Detection RPN= SxOxD
00



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name ะ Color panel preparation Supplied by : Tinting section PFMEA Number ะ 02/001
Product Name ะ Alkyd Received by : Tinting section FMEA Date (Orig.) : 5/4/2002
Responsible person ะ Color Engineer Documented by : Piyawat R. FMEA Date (Rev.) :
Approved by ะ Lab Manager Approved date ะ 6/7/2002 Page 17 of 23
Team : Piyawat R., Watcharin ร., Surin P.5 Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

Process Potential Failure Potential Effect(s) of ร Potential cause(s)/ o Current process D RPN Recommended Responsibility Action Result
Function and Mode Failure Mechanism(s) of controls Action(s) & Action ร o D RRequirement Failure Target pCompletion NDate

Making Some skinning Color 7 Skinning of paint 2 Visual checking 2 28 Set up training Color Eng.
draw down on color panel deviation (13/9/02)
panel as
following Film is uneven Color 7 Uneven of 2 Visual check 2 28 Set up training Color Eng.
specification through panel deviation underlying mirror (13/9/02)

7 Wrinkle of 2 Visual check 2 28 Set up training Color Eng.
underlying paper (13/9/02)

7 Uncleanness of 2 Visual check 2 28 Set up training Color Eng.
applicator, mirror (13/9/02)

7 Low skill operator 2 Training 2 28 Set up training Color Eng.
(13/9/02)

Wrinkle color Color 7 Inaccuracy of 2 No calibration 9 126 1 .Set up work Process Eng. As the 7 4 2 56
panel deviation applicator instruction for (13/9/02) recommend

calibration (WI Doc8 )
2. Set up Process Eng. As the 7 2 2 28
calibration (13/9/02) recommend
schedule

7 Production 3 Work 3 63 Training to Color Eng.
operators don’t instruction make them (13/9/02)
follow understand the
formulation consequent

Score s=  Severity 0= Occurrence D= Detection RPN= SxOxD
oooo
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Process Name 
Product Name 
Responsible person 
Approved by 
Team

Color panel preparation Supplied by ะ Tinting section
Alkyd Received by ะ Tinting section
Color Engineer Documented by ะ Piyawat R.
Lab Manager Approved date : 6/7/2002
Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

PFMEA Number 
FMEA Date (Orig.) 
FMEA Date (Rev.) 
Page 18 of 23

02/001 
ะ 5/4/2002

Process Function and Requirement Potential Failure Mode Potential Effect (ร) of Failure ร Potential cause(s)/ Mechanism(s) of Failure
o Current process controls D RPN RecommendedAction(s) Responsibility&TargetCompletionDate

Action ResultAction ร o D RpN
Keep it into Dust on paint film Color 7 Cleanness of 7 No Control 9 441 Set up schedule Color Eng. As the 7 2 2 28
drying deviation drying cabinet for cleaning (10/09/02) recommend
cabinet

7 Ventilation fan 6 No control 9 504 Install the new Maintenance As the 7 2 2 28
without filter ventilation fan (13/09/02) recommend

with filter
Long drying time Color 7 Short time in 2 Work 2 28 Set up training Color Eng.
of panel deviation drying cabinet instruction (13/9/02)

7 Ventilation 6 No inspection 8 336 1 .Check flow Maintenance As the 7 2 2 28
system in drying and control rate (13/09/02) recommend
cabinet is not 2.Set PM for (PM Plan)
good ventilation

Score s= Severity 0= Occurrence D= Detection RPN= SxOxD
00 ร่๐



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name ะ Color panel preparation Supplied by ะ Tinting section PFMEA Number ะ 02/001
Product Name : Alkyd Received by : Tinting section FMEA Date (Orig.) ะ 5/4/2002
Responsible person ะ Color Engineer Documented by ะ Piyawat R. FMEA Date (Rev.)
Approved by ะ Lab Manager Approved date : 6/7/2002 Page 19 of 23
Team : Piyawat R., Watcharin ร., Surin P., Sawitree L., Sukanya p., Wiroth ร., Chokchai N.

Process Function Potential Failure Mode Potential Effect ร Potential cause(s)/ 0 Current process D RPN Recommended Responsibility Action Resultand Requirement (ร) of Failure Mechanism(s) of controls Action(s) & Action ร o D RFailure Target pCompletion NDate
Curing film Film is not fully Color 7 In accuracy 4 No control 9 252 1 .Set up work Process Eng. As the 7 4 2 56
in oven cure deviation temperature in instruction for (13/9/02) recommend

oven calibration (WI Doc 10)
2. Set up Process Eng. As the 7 2 2 28
calibration (13/9/02) recommend
schedule

7 Amount paper 4 Internal inform 7 196 Internal training Color Eng. As the 7 3 2 42
panel in oven (13/9/02) recommend
is too much

7 White/neutral 2 Checking 1 14 - - No action
base are long quality before
drying time using

7 Production 2 Work 4 56 Training to Color Eng.
operators don’t instruction make them (13/9/02)
follow understand the
instruction consequent

1 More often open 6 No control 9 54 Set up training Color Eng.
and close oven (13/9/02)

Score s =  Severity 0= Occurrence D= Detection RPN= SxOxD
ร๐ O



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name : C olor panel preparation Supplied by : T inting section
Product Name : Alkyd Received by ะ T inting section
Responsible person : C olor Engineer Documented by ะ Piyawat R.
Approved by ะ Lab M anager Approved date : 6/7/2002
Team ะ Piyawat R ., W atcharin ร., Surin P., Sawitree L., Sukanya p ., W iroth ร., Chokchai N.

PFMEA Number ะ 02/001 
FMEA Date (Orig.) : 5/4/2002
FMEA Date (Rev.) ะ_________
Page 20 o f  23

Process Function and Requirement Potential Failure Mode Potential Effect (ร) of Failure ร Potential cause(s)/ Mechanism(s) of 
Failure

0 Current process controls
D RPN RecommendedAction(s) Responsibility&TargetCompletionDate

Action Result
Action ร O D RP

N
Curing film Wrinkle film Color 7 Temperature in 2 N o control 9 126 l.S et up work Process Eng. As the 7 4 2 56
in oven deviation oven is higher instruction for (13/9/02) recommend

—

than standard calibration (WI Doc 10)

2. Set up Process Eng. As the 7 2 2 28
calibialion (13/9/02) recommend
schedule

Wrinkle film Color 7 White/neutral 2 Checking 1 14 - - No action
deviation base are long quality before

drying time using

7 Production 2 Work 4 56 Training to Color Eng.
operators don’t instruction make them (13/9/02)
follow understand the
instruction consequent

4 Work procedure 2 Work 7 56 Revise work Color Eng.
is not suitable instruction instruction (13/9/02)

Film yellowing Color 7 Production 2 Work 4 56 Training to Color Eng.
deviation operators don’t instruction make them (13/9/02)

follow understand the
instruction consequent

Score ร= Severity 0 =  Occurrence D= Detection RPN= SxOxD
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PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)
Process Name ะ Color panel preparation Supplied by ะ Tinting section
Product Name : Alkyd Received by ะ Tinting section
Responsible person ะ Color Engineer Documented by ะ Piyawat R.
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Process Function and Requirement Potential Failure Mode Potential Effect (ร) of Failure ร Potential cause(s)/ Mechanism(s) of Failure
0 Current process controls D RPN RecommendedAction(s) Responsibility&

TargetCompletionDate

Action Result
Action ร o D RpN

Curing film Film yellowing Color 7 Temperature in 2 No control 9 126 l.Set up work Process Eng. As the 7 4 2 56
in oven deviation oven is higher instruction for (13/9/02) recommend

than standard calibration (W1 Doc 10)

2 282. Set up Process Eng. As the 7 2
calibration (13/9/0?) recommend
schedule

Score s =  Severity 0 =  Occurrence D= Detection R PN =SxO xD
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Process Function and Requirement
Potential Failure Mode Potential Effect (ร) of Failure ร Potential cause(s)/ Mechanism(s) of 

Failure
o Current process controls

D RPN RecommendedAction(s)
Responsibility

&TargetCompletion Date

Action Result
Action ร o D RpN

Drying at Film panel is Color 7 Color eye 2 Work 1 14 1.Training to Color Eng.
ambient still warm deviation controller instruction make them (13/9/02)

doesn’t follow understand the
instruction consequent

Score s=  Severity 0 =  Occurrence D= Detection RPN=SxO xD
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Process Function and Requirement Potential Failure Mode Potential Effect (ร) of Failure ร Potential cause(s)/ Mechanism(s) of 
Failure

0 Current process controls
D RPN RecommendedAction(s)

Responsibility&Target
Completion Date

Action Result
Action ร 0 D Rp

N
Color CIE o f  color panel Color 7 Temperature in 2 Control by 1 14 - - No
measurement is different from deviation color eye room thermometer action

standard is high

7 Accuracy o f 2 Calibration 1 14 - - No
color eye action

7 Low skill o f 2 Training 1 14 - - No
color eye action
controller

Low hiding See in color See in color
power panel preparation panel preparation
o f  film panel
Film yellowing See in color See in color

panel preparation panel preparation

Wrinkle film See in color See in color
panel preparation panel preparation

7 เท case o f 3 Compensate 4 84 - - No
mixing and adjust action
with other color the formulation
formulator does
not test first

Score ร=  Severity 0 =  Occurrence D= Detection RPN= SxOxD
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The ABC Company, LTD. 
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ABC Company

Document No. 1
Drying time measurement procedure for alkyd resin

Rev. ะ 0
Rev. Date ะ 13/9/02

Operator ะ Raw Material Controller Page ะ 1 of 3

1. PURPOSE
This is the method for drying time measurement of alkyd resin.

2. SCOPE

This document uses for controlling the drying time of alkyd resin as the raw 
material specification in Work Instruction No. TH-420-06-02

3. DEFINITION/ABBREVIATION

4. REFERENCES
Quality Manual No. 11.0.11 .G.o 10 Approved by ABC corporate
Work Instruction No. TH-420-02-19

5. EQUIPMENT/MATERIAL
1. Alkyd resin
2. White Spirit (Raw Material Code 02000)
3. Ca drier (Raw Material Code 01261)
4. Combi drier (Raw Ma:erial Code 01567)
5. Glass plate size 2x30 centimeters
6. Cube Applicator
7. Tin cup size 250 milliliters
8. Stirring machine 

Spoon9.
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Operator ะ Raw Material Controller Page ะ 2 of 3

10. Analytical Balance (Readability = 0.01 gram)
11. Drying time recorder

6. SAFETY CAUTION
Install the appropriate safety and health device such as rubber glove mask, 
goggles, safety shoe, and safety helmet.

7. INSTRUCTION
7.1 Sample preparation

7.1.1 Weighing raw material to 1.0 mg in tin can size 250 ml. as following :

• 80.00 g of Alkyd resin
• 18.60 g of White spirit
• 0.60 g of Ca drier
• 0.80 g of Combi drier

7.1.2 Stir the sample from 7.1.1 with power stirrer at 750 RPM for 5 min.

7.2 Drawdown sample by cube applicator at 120 p wet film on glass panel size 
2X30 cm

7.3 Place the test panel into Beck Roller Recorder to check drying time by 
place pin of Beck Roller Recorder on the top of test panel. Run Beck 
Roller Recorder until the test panel to be dry.
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7.4 The drying time is read as the paint where no scratch is visible in the film.

8. QUALITY RECORDS

9. APPENDIX
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The ABC Company, LTD. 
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ABC Company
Document No. 2

Sampling Weight Raw Material (Titanium Dioxide)
Rev. ะ 0
Rev. Date ะ 13/9/02

Operator ะ Raw Material Operator Page ะ 1 of 2

1. PURPOSE
This document is generated to random checking the weight of Titanium Dioxide 
and control the its weight to ensure the consistency of color strength in white 
base.

2. SAFETY CAUTION
Install the appropriate safety and health device such as rube glove, mask, goggles, 
safety shoes, safety helmet.

3. INSTRUCTION
• Raw material operator receives he Titanium Dioxide and storage at quarantine 

area. Then inform to the Bagslitter operator
• Bagslitter operator random checking the raw material as the following table 1

No. of incoming raw material (Pallet) Sampling size (Pallet)
1 to 10 1

11 to 40 2
41 to 90 3
91 to 160 4
161 to 250 5

>251 6
Remark : The % error is acceptable at level ± 1.5%
• Bagslitter operator transfer raw material as the following table lfrom 

quarantine area to the raw material preparation zone.
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Rev. ะ 0
Rev. Date ะ 13/9/02

Operator ะ Raw Material Operator Page ะ 2 of 2

• Use the vacuum Bag lift the raw material bag from the pallet bag by bag 
(Weight of each bag is approximately 25 Kg), Then put it on the scale.

• Record the weight of raw material in each bag into the Raw Material 
Weighing Record Sheet

• Send the Raw Material Weighing Record Sheet to the Raw Material Foreman 
to calculate the error of each batch

• In case of weight of raw material is out of standard, The Raw Material 
Foreman generate the request to Laboratory department to investigate and 
recommend for handling in the production.

Raw Material Sampling Record Form
Bag No. STD Weight 

(Kgs)
Actual Weight 

(Kgs)
Net Weight D  r tn i ๚ 1 -4-

(OK/Fail)
25 + 0.37
25 ± 0.37
25 ± 0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37
25 ±0.37

Average
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ABC Company
Document No. 3

Color strength control of Alkyd White Base for tinted 
products procedure

Rev. ะ 0
Rev. Date ะ 13/9/02

Operator ะ Finished Goods Inspector Page ะ 1 of 11

1. PURPOSE
This process is carried out to control the color strength of alkyd white base to
reduce color deviation in tinting process.

2. SCOPE

This instruction is applicable to make the sample preparation, evaluation of color
strength, and color strength adjustment in alkyd white base.

3. DEFINITION/ABBREVIATION

• Color eye : It is the computer that uses for measuring the
strength of color by using the u v  lamp as the light source for different visible 
wavelength. It consists of PC and spectrophotometer.

• Color strength : It is measurements of the coloring effect of
white pigment that are in the literature described as “lightening power”

• %R : It is reflectance value of visible wavelength in
color shade that measures by Color eye.

• Standard Black Tinter : It is standard black tinter that controlled by
special process from the ABC corporate. It uses for color strength
measurement.
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4. REFERENCES
Quality manual No. 10.230.37.E150 Approved by ABC corporate

5. EQUIPMENT/MATERIAL
1. Alkyd white base
2. Standard Black Tinter
3. Tint can size 250 ml
4. Pyknometer
5. Analytical balance (Readability = 1.0 mg)
6. Paper panel (Black/White) size 10x15 cm.
7. Drying cabinet
8. Oven
9. Shaking machine
10. Color eye

6. SAFETY CAUTION
• Install the appropriate safety and health device such as rubber glove, mask, 

goggles, safety shoe, safety helmet.

7. INSTRUCTION
7.1 Quality control inspector
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7.1.1 Sample preparation

• Weighing the specific gravity of Alkyd white base by using the Pyknometer at 
precision 0.001 gram.

• Calculate the weight of Alkyd white base by equation :

Weight of Alkyd white base = Specific gravity* 180 ml

• Weighing the Alkyd white base as calculation from step 2 into the tin cup size 
250 ml.

• Weighing the standard black tinter = 5 gram into the can
• Close the lid and turn the can upside down to wet the internal part of the 

containers completely with paint.
• Shaking by shaking machine for 3 minute.

7.1.2 Color panel preparation and measurement

• Take some sample to make the draw down on paper panel at 200 micron wet 
film applicator.

• The color panel from the stage 1 will be kept in the drying cabinet for 20 
minute.

• Then move it into the oven at 50 °c  to cure the paint film for 30 minute.
• Finally, color panel will be exposure at ambient to make the panel cool for 3 

minute prior to perform color measurement by Color eye controller.
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7.1.3 Color measurement
• Inspect the quality of color panel prior to perform color measurement.
• Insert the color panel on the slit of spectrophotometer.
• Draw the circle on the measurement area.
• Perform color measurement

1. Select the “User Menu”
2. Select Program 02 (Measure/Read)
3. Select No. 17 (ABC-R-Value) file for Color eye No. 3000, or NO. 18 

(ABC-R-Value) file for Color eye No. 3001
4. Press FI for reading the %  R, then %R of sample measurement will 

be shown on the monitor at wavelength 400-700 nm.
5. Read %R at wavelength 540 nm, and calculate the color strength as 

following

• Color strength calculation

Example : %R of white base at 540 nm is 32.745, How much the color 
strength value of this white base?

1. Read %R at 540nm, From the example it is 32.745
2. Compare with the standard %R at 540 nm for color strength measurement 

of white base is 33.2 nm.
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Rev. ะ 0
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Please see the Appendix 1 : K/S value at different %R, and different wavelength 
from 400-700 nm (Refer to ISO 787/24-1985(E))

1. Calculation

• Calculate K/S value at %R =32.745 at 540 nm by interpolate between %R at
32.7 with 32.8

K/S Value at %R = 32.7 is 0.168955................................................
K/S Value at %R = 32.8 is 0.167765................................................
( 2 )

At the different of %R = 0.1, The different of K/S = equation (1) -  equation (2)
So the different of K/S = 0.168955 -  0.167765 = 0.001220
• Compare the measured value of %R that is 32.745 with %R at 32.70. It is 

equal
32.745-32.70 = 0.045

• From the previous stage, We can calculate the K/S at %R = 32.745 as 
following :

A %R = 0.1 , A K/S = 0.001220
If A %R = 0.045 , A K/S = 0.001220 * 0 0045

0 .1

A K/S = 0.000549
.'. K/S at %R = 32.745 is different between %R at 32.7 deduct from 0.000549



206

The ABC Company, LTD. 
W ork Instruction

ABC Company
Document No. 3

Color strength control of Alkyd White Base for tinted 
products procedure

Rev. ะ 0
Rev. Date ะ 13/9/02

Operator ะ Finished Goods Inspector Page ะ 6 of 11
It is equal to 0.168955 -  0.000549

= 0.168406
• K/S of white base sample at %R = 

Standard K/S at %R = 33.2 
Color strength equation =

Convert into % =

Interpret the value of calculation

32.745 is equal to 0.168406
is equal to 0.162950

( K/S of sample/ Standard K/S) -  1
0.168406 ไ  - 1
0.162950
0.0335
0.0335 * 100 

3.35%

• In case of color strength value is plus value, it means that white base sample is 
weaker than standard.

• In case of color strength value is minus value, it means that white base sample 
is stronger than standard.
Compare the Color strength from stage 4 with the standard of Alkyd white 

base
• In case of color strength of Alkyd white base is out of standard, The 

quality control inspector adjust as the following :

Color strength Adjust by adcling (by TWT)
White tinter Alkyd neutral base

Weaker 1% 1.0 -
Stronger 1% - 0.5
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8. QUALITY RECORD
8.1 Quality control inspector
• Record the color strength of Alkyd white base into the Production 

Formulation Sheet :

9. APPENDIX
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Appendix 1 ะ K/S value at different %R, and different wavelength from 
400-700 nm (Refer to ISO 787/24-1985(E))

ISO 737/241982 (E)

A n n e x  B

K / S  v a l u e s  a s  a  f u n c t i o n  o f  m e a s u r e d  r e f l e c t i v i t y  R 00

(The tab le  is valid if the  re fle c tiv ity  is m easured w hen  exc lud ing  the  g loss o f a h igh  g loss sam ple, see a n n e x  A .)

100 R „ Aโ/ร 100 R  , K /S 100 R  00 K /S 100 R  x K /S
5.5 2.356 858 11.0 1.167 677 16.5 0.634 444

191,301 468 5.6 2.795 623 11.1 1.152 900 16.6 0.628 256
95.302 643 5,7 2.736 571 1 1,2 1.138 399 16.7 0.622 150
63.303 925 5.8 2,679 591 11.3 1.124 170 16^8 0,616 125

0.4 47.306 222 5.5 2.624 577 11.4 1.110 206 16.9 0.610 178

37,706 482 6.๐ 2.571 429 11.5 1.096 498 1 7.0 0,604 309
31.307 755 6.1 2.520 057 11.6 1.083 038 1 7. 1 0.598 516
26.737 595 6,2 2.470 374 11.7 1,069 823 1 7.2 0.592 798
23.310 287 6.3 2.422 301 118 1.056 846 17 3 0.587 154

0 9 20.644 882 6.4 2.375 760 1 1.9 1.044 loo 17.4 0^581 581

,0 18.512 817 6.5 2 330 679 12.0 1,031 580 17.5 0.576 080
6,6 2.286 995 12,1 1.019 278 1 7^6 ๐,570 648
6.7 2.244 645 12.2 1.007 192 1 7.7 0.565 285

14.085 828 6.8 2.203 569 12.3 0.995 314 1 7.8 o!559 988
13,032 135 6,9 2.163 712 12,4 0.983 641 17.9 0,554 759

12,119 089 7,0 2.125 018 12.5 0.972 166 18.0 0.549 594
11.320 328 7,1 2.067 443 12.6 0.960 885 18.1

7.2 2.050 938 12 7 0.949 795 18.2 0,539 455
7.3 2.015 459 12.8 0.938 890 18.3 0.534 478

T9 9 429 295 7.4 1.980 965 12̂ 9 0,928 165 18 4 0.529 563

8.925 260 7,5 1 947 412 13,0 0.917 616 18.5 0.524 707
8,469 336 7,6 1̂ 914 772 13,1 0,907 240 18.6

7,7 1.883 ๐01 13,2 0.897 033 is! 7
7,676 740 7,8 1 852 069 133 0.886 990 18 8 ๐.510 488

2.4 7,330 125 7.9 1.821 942 13.4 0.877 109 18.9
7,011 335 8.0 1.792 594 13,5 0.86 / 384 19.0 0.501 289
6.717 152 8.1 1.763 991 13.6 0. 857 813 19. 1

8,2 1.736 110 13,7 0 848 393 19 2
6.192 079 8.3 1.738 921 13,8 0.839 120 19.3

2.9 5.956 818 8.4 1.682 400 13.9 0.829 990 194

8.5 1.656 526 14.0 0.821 002 19.5 0.479 226
8̂ 6 1.631 273 14,1 0.812 1b1 19 6

5.339 687 Q.7 1.606 623 14,2 0.803 435 19. 7
5.159 047 8.8 1.58? 551 14.3 0. 794 850 19 8

3.4 4,989 097 8 9 1.558 041 14.4 0.786 395 19.9

4.828 927 9.0 1.536 074 14,5 0.778 066 20.0 0.458 413
9 .1 1.513 630 14.6 0.769 861 20 - 0.454 392
9.2 1 491 693 14.7 0.761 777 20.2

38 93 1.470 246 14.8 0,753 812 20 3
3̂ 9 4.270 945 9 4 1.449 27b 14.9 0. 745 963 2๐.4

9.5 1.428 763 15,0 0,738 228 20.5 ๐. 438 755
9.6 1.406 697 15.1 0.730 605 20.6
9.7 1 389 061 15 2 0,723 091 20. 7
9̂ 8 1.369 843 15 3 0.715 684 20.8

4.4 3,717 244 9.9 1 351 032 15,4 0. 708 382 20 9
10.0 1.332 613 15.5 0,7๐1 184 21 ง 0.420 168

3.529 794 10,1 1.314 576 1ธ!ธ 0.694 086 21 1
3.442 120 10.2 1.296 906 15.7 0.687 088 21 ะ
3.358 141 10.3 1.279 601 1ร!ร 0.680 186 21.3

4.9 3.277 634 10 4 1.262 642 15.9 0.673 380 21 4

3.200 388 10,5 1 246 021 16.0 0.666 667 21 5 O 402 575
3. 126 211 10.6 1,229 731 16.1 0,660 046 21 6
3,054 929 10.7 1 213 799 16.2 0,653 515 21.7
2.986 375 10,8 1 198 099 16.3 0.647 072 21.ร

5., 2.920 398 10.9 1.182 741 16,4 0.640 715 21.9
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• 0  7 0 7 /2 4 - 1 9 8 2  (E )

gpgf'
i  too/?CO K / S 1๐0 R  00 K ' S 1๐0 /? 00 K / S lOO A  00 K / S

0.385 905 28.0 0,239 338 34.0 o. 153 822 40.0 0 , loo 513
0.382 677 28.1 0.237 527 34, 1 0 152 720 40, 1 0,099 8๐8
0,379 482 28,2 0.235 732 34.2 ๐.151 628 4๐.2 0.099 109
0,376 321 28.3 0233 953 34.3 ๐. 150 543 4๐,3 0.033  415

K : ’ 22 0,373 192 28.4 0.232 189 34,4 0. 149 468 40.4 0.097 725
0,37๐ ๐97 28,5 0,23๐ 441 34.5 o, 148 400 4๐.5 0.097 041

* ,2 2 .1 0,367 033 28,6 0.228 708 34.6 o. 147 341 40,6 0,096 361
0.364 ooo 28,7 0.226 990 34,7 o, 146 290 40,7 0.095 686

S a 0,360 999 28 8 0.225 288 34.8 อ. 145 246 40.8 ๐ ๐95 016

1 22,9
0,358 029 28,9 0.223 599 34,9 0.144 211 40,9 0.094 350
0,355 089 29,๐ 0.221 926 35.0 0.143 184 41 .o 0.093 690
0.352 179 29.1 0.220 267 35, 1 0.142 165 41,1 0.093 033

; ร : 2 0.349 299 29.2 0.218 622 35,2 0.141 154 41.2 0 ,๐92 382
0,346 448 29 3 0.216 991 35.3 0.140 150 41,3 0.091 735
0.343 625 29.4 0.2 15 374 35,4 0.139 154 41,4 0.091 093
0.340 831 29,5 0,213 771 35.5 o. 138 165 41 .5 0.090 455
0,338 065 29,6 0.212 182 35,6 0.137 184 41.6 0.089 821
0,335 326 29.7 0,210 606 35.7 0. 136 210 41,7 0.089 192
๐ , 332 615 29,8 0.209 043 35.8 o. 135 244 41 .8 o 088 568

* *23.9 ๐.329 931 29.9 ๐. 207 494 35,9 ๐. 134 285 419 ๐.087 948
0,327 273 30.0 0.205 958 36.0 o. 133 334 42,๐ 0.087 332

f: ? 24,1 0,324 641 30, 1 0 204 434 3G. 1 o. 132 389 42, 1 o 086 720
0.322 036 30,2 0,202 924 36.2 0.131 451 42,2 0.086 113
๐,319 455 3๐.3 0.201 426 36,3 o .13๐ 521 42.3 0.085 509

$ s i 24,4 0.316 901 3๐.4 o. 199 941 36,4 o. 129 597 42.4 0,๐84 910
0,314 370 3๐.5 o, 198 463 36,5 o. 128 681 42,5 0,๐84 316

r. พ 2A.e 0,31 1 865 3๐.6 o. 197 0๐7 36,6 ๐. 127 771 42.6 0.083 725
24/7 ๐, 309 384 30,7 o. 195 559 36.7 o. 126 868 42,7 0.083 138
24,8 0.306 926 3๐.8 o. 194 122 36 8 ๐. 125 972 42.8 0.082 556

1 f>24,9 0.304 493 3๐^9 o. 192 698 36.9 o . 125 082 42,9 0,081 977

25,0 0.302 082 31 .o 0,191 285 37.0 0.124 200 43.0 0,081 403
0.299 695 31.1 0,189 884 37. 1 o. 123 323 43. 1 0,080 832

,’ 25,2 0.297 331 31^2 o. 188 494 37.2 ๐. 122 453 43,2 ๐.08๐ 265
25,3 0.294 989 313 o. 187 1 16 37.3 o. 121 590 43,3 0.079 703

Ï  , 2b. 4 0,292 669 31.4 0. 185 749 37.4 ๐. 120 733 43.4 0.079 144

a . 25,5 0,290 371 31,5 0, 184 393 37,5 o. 119 882 43.5 0,078 589
25.6 0.288 095 31.6 0. 183 048 37.6 ๐. 119 037 43.6 0,078 037

P Ï 25.7 0,285 841 31.7 0. 181 715 37.7 0.118 199 43.7 0.077 490
25.8 ๐.283 607 31,8 o 180 392 37.8 0,1 17 367 43,8 ๐,๐76 946

|. i^2B.S 0,281 394 31,9 0.179 079 37,9 0.116 54 1 43.9 0,๐76 406
. , ’•-26.0 0.279 202 32.0 o. 1 77 778 38,0 0.115 721 44.0 0,075 87๐

26.1 0.277 031 32. 1 0. 1 76 487 38,1 o. 114 907 44. 1 0,075 337
1 «ÏT.26.2 0,274 879 32.2 o. 1 75 206 38.2 o, 114 099 44,2 0,๐74 808

26,3 0.272 748 32,3 o. 173 936 38 3 o .113 296 44.3 0.๐74 283
พ่? 26.4 0.270 636 32.4 o. 172 676 38.4 0112 500 44,4 0,๐73 761

jfe©ÿ 26.5 0.268 543 32, ธ o. 1 7 1 426 38,5 o .111 709 44.5 0.073 242
teÿC‘26.6 0.266 470 32.6 o. 170 186 38.6 0,110 925 44,6 0.๐72 728
pO''26,7 0.264 415 32.7 o. 168 955 38,7 0.110 146 44.7 0,๐72 217
p fc  26.8 0,262 380 32.8 o. 167 735 38,8 o, 109 372 44.8 0.071 7๐9
| m ^26.9 0,260 363 32,9 0. 166 524 38^9 o. 108 604 44,9 0,071 204
I t ! - 27.0 0.258 364 33,๐ o. 165 323 39,0 o. 107 842 45.0 0.070 703

27.1 0.256 383 33. 1 0, 164 132 39 ! 0. 10/ 085 45 1 0,๐70 206
t อ 27.2 0.254 420 33.2 0. 162 950 39,2 o. KX> 333 45.2 0.069 712
|0fcZ7.3 ๐, 252 475 33.3 o. 161 777 39,3 0. 105 58 7 45,3 0.๐69 221
|o»;27,4 0,250 548 33^4 o . 16๐ 614 39,4 G. 104 84 7 45,4 0,068 733
เ ^ 27,5 0.248 637 33.5 o. 159 459 39.5 0,104 111 45.5 0.068 249
|**27.6 ๐,246 744 33.6 o 158 314 39.6 o. 103 381 45.6 0,067 768
เ£5&27.7 0.244 868 33.7 o. 157 178 39, 7 o. 102 657 45.7 0.067 290
^E>27,8 0.243 008 33.8 o. 1 56 050 39,8 0.101 937 45 8 0,๐66 816

0.241 165 33.9 o. 154 931 39,9 0.101 222 45.9 0,๐66 344
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1. PURPOSE
This process is carried out to ensure that alkyd tinted product conform the ABC
specification.

2. SCOPE

This instruction is applicable to control quality in terms of color shade of alkyd
tinted products in solvent base.

3. D EFINITIO N /A BBR EV IATIO N

• Production Formulation : It is the document used for controlling the
processed and raw materials used and the process details for producing each 
batch of paint. The master file of the Production formulation is approved by 
th e  L a b o ra to ry  d e p a r tm e n t  an d  is a c c e s s ib le  fo r  u se  (b u t n o t fo r 

modification) from the computer net work.

• Filling Slip ะ It is the document use to control the
packaging and labeling each batch of paint.

• Base : It is the group of semiproducts that use as the
media for tinted products. They are white base, neutral base, and color base.

• Tinter : It is high concentration of color pigment that
use for shading in tinted products to conform the standard color.
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• Color eye : It is the computer that uses for perform color
matching. It consists of PC and spectrophotometer.

• Full machine : It is automatic dispenser machine that uses for
loading and weighing the tinters.

4. R EFERENCES
Work Instruction No. TH-410-02 Production Process Control

5. EQ UIPM ENT/M ATERIAL
1. Pot size 200-600 liter
2. Tinting tank size 3000 or 6000 liter
3. Tinting machine
4. Full machine
5. Film applicator gab size 100-400 micron
6. Draw down paper ( Black and White)
7. Drying cabinet
8. Oven
9. Color eye
10. Base
11. Tinter
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6. SAFETY CAUTION
• Install the appropriate safety and health device such as rubber glove, mask, 

goggles, safety shoe, safety helmet.
• Connect the ground line on the pot/tinting machine to prevent the electrostatic.

7. INSTRUCTION
7.1 Raw material preparation

7.1.1 Tinting operator

• Inspect the cleanliness of tinting pot/tinting tank, and tinting machine by 
visual prior to start the process.

• Record tinting machine, pot No./Tinting Tank No. into the Production 
Formulation.

• Check type and volume of base and tinter that use in each batch.

• Transfer base from base tank as following the Production Formulation into the 
pot/tinting tank. Record the actual weight of base into the Production 
Formulation by red pen.

• Stir mixture of base with tinting machine at speed No. 12-13 for 15 minute to 
homogenous
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• Weight and loading all of tinters as the following Production Formulation in 
the vessel. Record the actual weight of each tinter into the Production 
Formulation by red pen.

• Transfer to the pot/tinting tank.

7.2 Mixing Process

7.2.1 Tinting operator
• Stir the mixture of base and tinter at medium speed (No. 12-13) for 20 mins
• Takes some of paint sample into 250 ml tin can to prepare the color panel for 

color measurement.

7.3 Color panel preparation

7.3.1 Tinting operator
• Take some sample from 7.2 to make the draw down on paper panel.
• The color panel from the stage 1 will be kept in the drying cabinet.
• Then move it into the oven at 50 °c  to cure the paint film.
• Finally, color panel will be exposure at ambient to make the panel cool for 3 

min prior to perform color measurement by Color eye controller
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Table 1 : The specification for color panel preparation for tinted alkyd products

Color shade Film thickness 
from applicator

Drying time in 
drying cabinet 

(minute)
Curing time in 
oven at 50 ๐c

Cooling time 
for panel 

exposure at 
ambient

Pale 200 20 30 3
Medium-Dark 300 20 30 3
7.4 Color measurement

7.4.1 Color eye control!er

• Inspect the quality of color panel prior to perform color measurement.
• Insert the color panel on the slit of spectrophotometer.
• Draw the circle on the measurement area.
• Perform color measurement
• Record the color different value (CIE) into the Color Matching Sheet.

The outcome of color measurement categorize into 2 cases :
1. In case of CIE less than standard value, It means color shade conform the 

standard color.
• Cut some sample of color shade and enclosed with the filling slip to prevent 

the error in filling line.
• Send the formulation to Quality Controller to check other properties that 

specify into Production Formulation.
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2. In case of CIE higher than standard value, It means color shade does not 
conform the standard color. It needs to be color adjustment.

• Color eye controller adjust the color by adding some of tinter or base that read 
from Color Eye

• Tinting operator perform the step by step from 7.1 to 7.4.
• In case of color shade can not adjust as normal, Color eye controller must be 

inform Color Engineer to correct the batch.

8. Q UA LITY  RECORDS

• Production Formulation will be collected for 2 years

9. APPENDIX
• Example of Production Formulation Sheet
• Example of Filling Slip
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Appendix 1 ะ Example of Production Formulation Sheet

Machs n-

REFER ะ, AB FOR COLOUR MATCHING
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Appendix 2 ะ Example of Filling Slip-Sheet
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1. PURPOSE
This document is generated to prevent the bubble and inhomogeneous problem in 
tinting product.

2. SCOPE

This instruction is applicable to scaling up and down in tinting section both of 
water base and solvent base.

For water base

Tank size (Ltr) 
Tank No.

Min. starting 
volume 

(Ltr/Gal)

Preferable for starting 
volume 

(Ltr/Gal)

Max. starting volume 

(Ltr/Gal)

Remark

Pot 200 Ltr 75/30 - 170/45 75-170Ltr
Pot 400 Ltr 110/50 - 340/90 110-340Ltr
Pot 600 Ltr 265/70 - 550/140 265-550Ltr
Tank size = 3000 Ltr
Tank No. 230-233 795/210 1130/300 2800/240 1 blade
Tank No. 238-241 795/210 1130/300 2800/240 1 blade
Tank size = 12000 Ltr
Tank No. 221-222 
-It has 2 blade for 4000/1000 5700/1500 6000/1500 -For 1st blade
stirring 9800/2600 9800/2600 10000/2650 -For 2nd blade
Remark: 223 slide 
down the 2nd impeller 
to 6000 ltr
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For Solvent base

Tank size (Ltr) 
Tank No.

Min. starting 
volume 
(LtrGal)

Preferable for starting 
volume 

(Ltr/Gal)

Max. starting volume 

(Ltr/Gal)

Remark

Pot 200 Ltr 75/30 - 170/45 75-170Ltr
Pot 400 Ltr 110/50 - 340/90 110-340Ltr
Pot 600 Ltr 265/70 - 550/140 265-550Ltr
Tank size = 3000 Ltr
Tank No. 230-235 795/210 1130/300 2700/720 1 blade
Tank No. 240-245 795/210 1130/300 2700/720 1 blade
Tank size = 6000 Ltr
Tank No. 226-228 1900/500 2650/700 5300/1400 1 blade

Remark : 1 Gal. = 3.785 Ltr.
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1. PURPOSE
This document is generated to control consistency of color strength in S/I tinter 
that storage in tinter tank.

2. SCOPE

This instruction is applicable to tinter tank in solvent base.
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The M axim um  and M inim um  level o f S/I tinter in tinter tank
Tank No. Code No. Name Sp. gr. STD batch size 

(Kg)
Minimum Level (Kg) Maximum Level (Kg)

008-380-00 007279 SI Tinter 279 : Green No. 7 1.14 568 o o 800
008-381-00 007236 SI Tinter 236 : Blue 1.10 567 100 780
008-382-00 007243 SI Tinter 243 ะ Chrome Middle 1.85 983 100 1000
008-383-00 007232 SI tinter 232 ะ Black 1.21 602 100 580
008-384-00 007233 SI Tinter ะ Yellow Oxide 1.57 800 100 1000
008-385-00 007234 SI Tinter : Red Oxide 1.89 900 100 1000

to
to
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1. PURPO SE
This document is generated to control consistency in terms of color strength of S/I 
tinters that use in tinted solvent base products.

2. SCOPE

This instruction is applicable to S/I tinters that contained into the pail prior to use 
in tinting process.

3. EQ U IPM EN T/M ATER IA L
Manual stirring equipment

4. SAFETY CAUTION
Install the appropriate safety and health device such as rubber glove, mask, 
goggles, safety shoes, safety helmet.

5. INSTRUCTIO N
Tinting operator

- Open the lid of the tinter pail
- Use the manual stirring equipment stir for 5 min prior to use in tinting process.
- After using, the pail should be close properly to prevent the skinning problem 

that caused by contacting with air.
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1. PURPO SE
To ensure the precision of Cube Applicator that use for making film for drying 
time measurement.

2. SCOPE

This document specifies method for calibration drying time Cube Applicator in the 
laboratory.

3. D EFINITIO N /A BBR EV IATIO N
Cube Applicator : It is the equipment that uses for drawdown film.
Comb Gauge : It is the wet film measurement equipment.

4. REFERENCES

5. EQ U IPM EN T/M ATER IA L
1. Comb Gauge
2. Cube Applicator
3. Alkyd White Base
4. Glass plate size 2x30 centimeters
5. Stirring Machine 

Tin can size 250 ml6.
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6. SAFETY CAUTIO N
Install the appropriate safety and health device such as rubber glove mask, 
goggles, safety shoe, safety helmet.

7. INSTRU CTIO N
7.1 Check & clean Cube Applicator

Take sample of Alkyd white base 100 gram into 250 tin can, then stir with 
stirring machine at 750 RPM for 2 minute.

7.3 Place Glass panel on the table.
7.4 Place Cube Applicator on the top of glass panel (7.3)
7.5 Drop Alkyd white base sample from 7.2 in block of Cube Applicator about
5 gram.
7.6 Slide Cube Applicator on the glass panel.(Film coat on glass panel amount 

a haft of gap of Cube Applicator)
7.7 Measure thickness of coating by Comb Gauge.
7.8 Record result.
If they differ by more than ±10%, then the Cube Applicator is not applicable.

8. Q UA LITY  RECORDS
Please see the Appendix 1

9. APPEN DIX
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Appendix 1 ะ Cube applicator report form
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1. PURPO SE
To ensure the precision of Drying Time Recorder that measure drying time of 
paints.

2. SCOPE

This document specifies method for calibration oven in the laboratory.

3. D EFINITIO N /A BBR EV IATIO N
Drying Time Recorder Type 6 is the drying time recorder that has the drying tester 
rack amount 6 racks.

Drying Time Recorder Type 10 is the drying time recorder that has the drying 
tester rack amount 6 racks.

Time ruler is the scale that uses for time measurement.

4. REFERENCES

5. EQ U IPM EN T/M ATER IA L
5.1 Stop watch (Master)
5.2 Drying Time Recorder
5.3 Ruler
5.4 White paper size 2*30 cm.
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6. SAFETY CAUTION
Install the appropriate safety and health device such as rubber glove mask, 
goggles, safety shoe, safety helmet.

7. INSTRUCTIO N
7.1 Check & clean Drying Time Recorder
7.2 Check & clean pins of Drying Time Recorder.
7.3 Stick white paper on Drying Time Recorder nearby the first drying time by 

means of edge of white paper starting line is coinciding.
7.4 Set pins of Drying Time Recorder at start point, then take the switch on.
7.5 Measure time by stopwatch.
7.6 Every 1 hour uses the ruler mark line from pins to white paper
7.7 Take scale of the white paper compare with time ruler.
7.8 Record result
7.9 If they differ by more than ±8 min.(l/8 hour), the Drying Time Recorder 

should be judged faulty and be repaired

8. Q UA LITY  RECORDS
Please see in the Appendix 1

9. APPENDIX
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Appendix 1 ะ Drying time recorder report form
The ABC Company 
Calibration record

Calibration record for Cube Applicator 
No...............................
Calibration Date............................ / ........................... / ............................

Equipment Serial No. : ........................................................
Location : .................................................................................
Calibration period : ..................................................................
Standard Equipment

Result
Time scale (Hour) Time scale on white paper 

(Hour)
Error ( minute)

1
2
3
4
5
6
7
8
9
10

Conclusion ( )Pass ( )Fail
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1. PURPO SE
To ensure the precision of oven that use for making film to dry.

2. SCOPE

This document specifies method for calibraiion oven in the laboratory.

3. DEFINITIO N /A BBR EV IATIO N

4. R EFERENCES

5. EQ U IPM EN T/M ATER IA L
5.1 Stop watch (Master)
5.2 Glass thermometer (Master)
5.3 Oven

6. SAFETY CAUTION
Install the appropriate safety and health device such as rubber glove mask, 
goggles, safety shoe, and safety helmet.

7. INSTRU CTIO N
7.1 Check & clean oven
7.2 Place glass thermometer in to the oven.
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7.3 Switch on & set temperature of oven at 60 °c.
7.4 Close oven door.
7.5 Measure time 60 min. by stopwatch.
7.6 Open oven door, read temperature o f glass thermometer & compare the 

temperature with temperature that set on the oven.
7.7 Record result.
7.8 Set temperature of oven at 100 ๐c .
7.9 Operate to 7.4 -  7.7
If they differ by more than ±2°c, the oven should be judged faulty and be repaired

8. Q UA LITY  RECORDS
Please see the Appendix 1

9. APPEN DIX
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Appendix 1

Oven recorder report form
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1. PURPO SE
This document is generated to control the accuracy of tinter that use from Full 
machine.

2. SCOPE

This calibration sheet is applicable to Full machine in solvent base when load new 
tinter batch into canister or tinting tank.

3. INSTRU CTIO N
3.1 After tinter is loaded into the canister or tinting tank, Full machine is 

calibrated to ensure the accuracy of Full machine.
3.2 Solvent Base Foreman inspect the accuracy of Full machine by means of 

dispense the tinter as follow the set point weight. It should start from 
Superfine level, Fine level, Medium level, and Coarse level respectively. If 
the error is higher than 1%, they need to adjust.
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C alibration sheet for Full m achine
Timer Fine (Kg) Superfine (Kg)

Setting Point Test Point Actual %Error Setting Point T est Point Actual %Error
1.35 1.40 0.89 0.95

Fine (Kg) Superfine (Kg)
Setting Point l est Point Actual %Error Setting Point Test Point Actual %Error

0.3 0.4 0.045 0.50

Tested by Date ะ

Approved by : Date :
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Rev. ะ 0
Rev. Date ะ 13/9/02

Operator ะ Tinting operator Page ะ 1 of 2

1. PURPOSE
This process carried out to prevent the dry skinning from tinter tank.

2. SCOPE

This instruction is applicable for cleaning the S/I tinter in solvent base.

3. D EFINITIO N /A BBR EV IATIO N

4. R EFERENCES

5. EQ UIPM ENT/M ATERIAL
5.1 Riobeer ( Cleaning machine)
5.2 Brush
5.3 Thinner No. 17
5 4 Solvesso 100 (RM 02110)
6. SAFETY CAUTION
6.1 Install the appropriate Install the appropriate safety and health device such 

as rubber glove, mask, goggles, safety shoe, safety helmet.
6.2 Connect the ground line on the pot/tinting machine to prevent the 

electrostatic.
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Operator ะ Tinting operator Page ะ 1 of 2

7. INSTRU CTIO N
7.1 Investigate the tinter level from PLC monitor, and record the level.
7.1 Contact with maintenance department to set up the minimum level of tinter 

volume at level zero. Then turn off the stirrer, and recirculate pump.
7.3 Empty tinter tank
7.4 Close the bottom valve, :hen cleaning as the following
7.3 Use the old thinner No. 17 clean the tank by means of spraying the entire 

tinter wall.
7.6 Then use the brush cleans the tinter wall until dry skin tinter leave from the 

tinter wall.
7.7 Use fresh thinner No. 17 clean the tinter wall again by means of using the 

Riobeer cleaning machine, spray fresh thinner No. 17 around the tinter 
wall. Then drain the waste thinner pass through draining pipe.

7.8 Inspect the cleanliness of tinter tank by visual. If tank is not good clean 
enough, repeat the step 7.4.2 until tank is clean.

7.9 Empty tinter tank, then transfer tinter into the tank. Run pump and re 
circulation of the tinter for 30 min before using the tinter.

7.10 Contact maintenance department to set up the normal minimum level. Turn 
switch of stirrer on.

8. Q UALITY RECORDS
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A p p e n d i x  I V

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



Machine No. Location Detail Responsible Person Due Date
008-304-01 Solvent base 

(Grinding)
Cleaning the dust suction of Dissolver Maintenance Monthly

Laboratory Inspection and cleaning the ventilation 
system in drying cabinet

Maintenance Monthly

008-343
008-345
008-456

Solvent base 
(Grinding)

Inspect the closing system of storage tank Maintenance Monthly

008-343
008-345
008-456

Solvent base 
(Grinding)

Inspect the condition of lid seal of storage 
tank

Maintenance Monthly

t o4^t o
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