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Appendix |

Fish bone diagram
For

Tinting section in Alkyd tinted products



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

Cleanliness Cf Raw Material Human
White Spirit

White Spirit L T;Oz In:each paleh o Don' do following the process instruction
.l TiO, :
They don't understand the consequently.

Cleanliness of packaging

Binder
< Drier Low skill of operator —»
Color of binder Qualty of di y
uality of drier
in each batch \ 5 2 O
Charge raw material too cuick —» & e &
v h 4 0 ® g @
x i A 243
; A 3539
Dust from dissolver suction — T 5 =
2§ e
4—y— Let down stage
Level of dissolver \\
No blade is not proper Temperature in mill base is too high
colour
+
Sirengh Mill base
control «d— Dissolvertank are not clean good enough
Speed and blade Condition of blade sharp —

are not correspond
P — No color strength measurement and adjustment

Temperature in mil 4— Blade are not suitable with diameter tank
base is too hlgh

Measurement M ethod Machine

PiyiwatR.
12602



Raw Material Preparation

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

Quality of raw material

4— Long drying time of binder
Quantity of drier in

formulation

Human

* —  Skill in draw down

Don't follow Work Instruction —»

Efficiency of drier

Film thickness is not properly

M ethod

PiyawatR.

1260

tl

Accuracy of drying

time recorder

No calibration’

Machine

Environment

I— Ventilation system is not good

Humidity in testing room —»

Accuracy of cuhe applicator

No calibration
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Raw Material Preparation

Quiality of drier

Color ot drier in each batch

Operator maybe clean
machine and equipment

does not good properly

ke

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

Raw Material

Human

Environment

Bind . .
inaer Dust in production floor

Color of binder in each batch

-Extender

Dust on raw material pallet

Vatve does not clean properly
Pipe does not

clean properly

Dissolver tank and blade does not clean properly

Machine

4
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Raw Material Preparation

PiyawatR.
12602

Fish Bone Diagram for Cause and Effectire Analysis : Color strength specification is too board

Method

Set up board specification

of color strength control
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Raw Material Preparation

PiyawatR.
126@

Fish Bone Diagram for Cause and Effective Analysis W hite base and neutralbase are settling

Method

4——  Stirring time does not suitable
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Raw Material Preparation

Fish Bone Diagram for Cause and Effectire Analysis Skinning ofwhite b ase and neutralbase inb ase tank

Method Machine

«— Set up stirring time does not suitable
Set up the frequency of
stirring does not suitable — Closing system are not good 7—> p
8 Z
-
Seal of lid are not good condition ;—; g
ol
v v B3
©
7y 7y i I
o @
o
5 g
g g
>
. 2 3
o Antlskinning «— Operator un tightly a
Driers 7—> -\ close storage tank
Quality of antiskinning
Efficiency of driers
‘—v— Binder
Drying time of binder
Raw Material Human
PiyawaR.
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Raw Material Preparation

Fish Bone Diagram for Cause and Effective Analysis . Tinters are settling

Tinter recipe

«— Recipe is not good enough

Anti-settling agent y

Buffer Tank

Tinter level is too low —»

-

Circulation time in eachtinter too less

not working
«d—  Stirring system are not good
o
g 2
7'y r'y o3 e
]
Tinter levelis too low — /

Human7—>

Operator does not stirring before using

Pail

PiyawaR.
1250,

/

«— Circulation time in eachtinter too less
Stirring time is too less
o Stirring equipment

Stirring power is not good enough to stir

Tinter Tank



Raw Material Preparation

Fish Bone Diagram for Cause and Effective Analysis Tinters are skinning

TinterTank

n

Circulation pipe is located too high

4—<Tintertank is dirty

No procedure and schedule for

Untightly close in closing system —»

Tinter level is nearly the same stirring blade ~ —» tank cleaning

Untightly close in closing system ——

Circulation pipe is located too high  —]

BufferTank

PyanetR.
12,



Raw Material Preparation

PiyiwarR.
6@

Fish Bone Diagram for Cause and Effectue Analysis Color strength changing after storage

Formulation

Formulation is not good

Dispersing agent does not suitable
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Raw Material Preparation

Fish Bone Diagram for Cause and Effective Analysis Tinting formulation is not good

Formulation

CIE of starting formulation is high ) < No verification before implement in production

Piyawat R
12602
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Raw Material Preparation

Fish Bone Diagram for Cause and Effective Analysis W eight ofwhite base, neutralbase and tinter are error

Equipment

Accuracy of dispensor e Accuracy of scale

103 22 J3u1

[3SBQ [RAINAU [ 3SEQ

Typing error inamount of raw material - b

e Typing error of type of raw material

Operators are not understand to operate scale - )

Human

PhanetR

12.6.02



Mixing : Tinting machine and container preparation

Surface roughly of stirrer and tank

PiyinatR
Ri0

Fish Bone Diagram for Cause and Effectve Analysis . Cleannessofimpeller,tank

Raw Material

Use dirty

thinner

Open Pot ortank

after cleaning

Machine

Cleaning Procedure

<

*

— Cleaning equipment does not suit with tank

— No cleaning procedure

e —

e

Human

No inspection
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Mixing : Tinting machine and container preparation

Surface roughly of stirrerand tank

PiyanaiR

12«02

Fish Bone Diagram for Cause and Effective Analysis Cleanness ofimpeller,p ot

Raw Material Cleaning Procedure

Machine

. . _ . S .
Use dirty thinner Cleaning cycle of machine is not suitable

<— No cleaning procedure

A—  No inspection

Open Pot after cleaning

Human

Ssauueald
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Mixing : Tinting machine

PiyawatR.
12602

Fish Bone Diagram for Cause and Effective Analysis Inhomogeneousofpaintinm ixing stage

Raw Material Method

Level of propeller does not

Skinning of tinters Low; level of paintvolume —b"_ suit with level of paint

Stirring time is too less

X
Don't do follow work instruction
Impeller type is nul suit
Speed oftinting machine does
not match with viscos ity of paint
Machine Human

abers Burxiw
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Mixing : Tinting machine

Characteristic of paint (Low viscosity)

PiyinetR.
1262

Raw Material

Fish Bone Diagram for Cause and Effective Analysis : High bubble inpaint

Method

Volume of paint does not Formulation

match with speed Level of paintdoes not match

with level of propeller
Level of propelleris nearly

the same volume of paint
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!
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¢ oior Fanel Preparation: Make the draw down panel as toE owing as specification

Fish Bone Diagram for Cause and Effective Analysis High bubble on paintfilm

a1qqng

wyty jured

4 = High bubble inwet paint /

No defoamer = )

Raw Material

PiyawaR.
12402
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Color Panel Preparation : Make the draw down panel as following as specification

Fish Bone Diagram for Cause and Effective Analysis :Low hiding power ofpaintonfihn panel

Raw material

Formulation

aued wy) uo

. A coomee Low skill operator
Inaccuracy ot applicator *

No calibration ] ] ]
Don't do following work instruction

Equipment Human

PhanetR

2.0
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Color Panel Preparation : Make the draw down panel as following as specification

Fish Bone Diagram fir Cause and Effective Analysis Dry skinning onpaintfilm

4 — Paint skinning

Raw material

PiyawatR.
12602
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Color Panel Preparation: Make the draw down panel as foE owing as specification

Fish Bone Diagram for Cause and Effective Analysis Paint film thicknessisuneven through panel

Equipment
Wrinkle ot paper that use for underlying
) for draw down
Uncleanness drawdown applicator
4 —  Roughly surface of mirror

Y
jaued yhinoiy} uaAaun

Operator skill

Human

PhanetR

12,6.02
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Color Panel Preparation : Make the draw down panel as following as specification

Fast surface dry / Slew through

drying time of white /neutral base

PhanetR

1202

Raw material

Dont do as following

Fish Bone Diagram for Cause and Effectwe Analysis Film iswrinkle

Equipment

Draw down applicator

Inaccuracy of applicator

rk Instruction

Human

Wity 9P ulim



¢ olor Panel Preparation : Keep in drying cabinet

PhanetR

2i 02

Fish Bone Diagram for Cause and Effective Analysis Duston fiim panel

Equipment
Cleanliness of drying cabinet
—— Oven
Drying cabinet
Cleanliness of oven

Filter clogging

t

——

— Dont atovays clean drying cabinet and oven

Human
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Color Panel Preparation: Keep in drying cabinet

Fish Bone Diagram for Cause and Effective Analysis Long drying time on film panel

Equipment

Drying cabinet

Circulation in drying cabinet is bad

PiyavarR



Color Panel Preparation : Curing film in oven

White and Neutral base

Paint is lower drying than STD

Don't do following

Work Instruction

PiyanetR.
1262

Fish Bone Diagram for Cause and Effective Analysis Long drying time on film panel

Raw Material

Circulation is not good 7—>
A lot of panel in oven

%quipment

4—y— Oven
Open and close often

No calibration

Inaccuracy of temperature

Work instruction

does not suitable

Human Method

aIny

Ajingjou st jaued wii jureq



Color Panel Preparation : Curing film in oven

Fish Bone Diagram for Cause and Effective Analysis Film iswrinkle

Raw Material Equipment

White and Neutral base
Temp inoven is higher than STD

Paint is lower drying than STD No calibration-1

wiy 3ty 1M

Don't do following /

Work Instruction

High film thickness

Work procedure is not suitable

Human Method

PiyiwatR.
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Color Panel Preparation : Curing film in oven

Fish Bone Diagram for Cause and Effective Analysis : Film is yellowing

Equipment

Temp in oven is higher than 81'07—0

No calibration

Long time for oven 7—"

Don't do following Work Instruction

Human

PhanetR

12.6.02




¢ olor p anel Preparation : Drying at ambient

Fish Bone Diagram for Cause and Effective Analysis Paint film is stillwarm

Equipment

Temp in oven is higher than STD

No calibration

Don't do following Work Instruction ———»

Human

PiyawaR.
2i @
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Color Panal preparation : Drying at ambi ent
Fisk Bone Diagram for Cause and Effective Analysis CIE ofpaint film panelis different from standard

Raw Material Equipment
Low hiding power A :
«4— Film yellowing Color eye ; .
of film panel—’ 4—;— Temperature in color eye room is high
Accuracy of color eye
) ’ No temperature controller and indicator
Tinterfloating —— —  Wrinkle film
Formulation7—>
No verification
¥ v
Y\
Low skill
Color eye controller
4—‘< Formulator
In case of mixing with other color,

Don't do following Work Instruction

ol

Human

it does nottrial in labfirst
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Appendix II

Failure M ode and E ffect Analysis Form
For

Tinting section in Alkyd tinted products



ERQCE?‘% FMEA ( P tﬁ@tlﬁdalztgﬁér pvé?@ Fﬁi%] Effect Analysis i | r

?E? 5
ocume

iNatcharm  Surin P., Sawit gerolye

L

Product
Res onsl 1 )Person Procyess Engmeer
ﬁove an
Plyawat

%FHM Potertial Failure Mock %%fof

Whitebase  Color strength of — Color

preparation  whife base s deviation
deviation from
batch to batch

Score

! Quahty of white
fEOIor Purity)

1 QuahEy of alkyd
?Color Purity)

1 (%uall 0f Ti0-
(%1102, Purity
whlteness)

I %I_eanlingﬁ_snof
10 packi
an(? fl?et thgt
Use for tra_n?port

raw materia

s= Severity

anya p Wiroth .

r|nd|n section
ntm ect|on

¥fzoo

mr%%%cgs D RN W

Raw material
Inspection with
Investigate
A from
supplier

Raw material
nspection with
est ate

suppher

Only check
/X\ from

SL-’P#S'?SW

matenal Was
specified as our
specification)

No inspection

0= Occurrence

4

. Chokchai N.

/

112 Revise
formulat|on

Ty Usi nr%on y

D= Detection

Action Result

RESpOEIbIhty - ' !
o " "

No action
No action

PrE

Speci 7 . . 28
e g

In recipe

No action

RPN=SxOxD



?ﬁ@ FMEA ( P tent|al Fa|Iur I\ﬁode ;ﬁ%Eﬁect AnaIyS|s i
roduct ﬁ @ﬁ vrgg

erson Pr I\/? %§8|neer
Plyawat

SPONSINIE T)
rove

?Natcharln Surin P, Sawnp

Documen
rove

Suianya

Hﬂﬂm section
/e

p., Wiroth .

eC'[IOH

- Chokchai N.

mmm Potertial Failure Modk %@fﬁ Pﬁg@%ﬁe@@[ 0 er%%%oess D RN e

Whitebgse ~ Color strength of ~ Color
preparation  whife base s deviation
deviation from
batch to hatch

Score

—

Weight of each
T10-packaging

Production
?gTrators don't
llow
as formulation

Temperature
In grinding higher
than standard

Level of impeller
blade is not suit
with mill base
level

Cleanliness of
dissolver

s= Severity

N

N

N

N

No mspectlon
but it Was
guarantee by

Upplier

Process time
and temp
record

S ?cmc fem
ormu at| n
an record

No control

-Visual
inspection
-Delicate,
process line

0= Occurrence

9

126 Random
checking

28 Training to
make them
understand to
consequent

5

42

5

D= Detection

Rty AR

offfo S

Raw ~ Setup 7 . . 28
Material ~ WI and
(10/9/02)  random
Chec mg
(W1 Dot2)
Process Eng  Asthe
(13/9/02)"  recommend
No action
No action
No action
RPN= SxOxD



PROCESS FMEA ( Potent|al Failure Mode and Effect Analysis i |n process

Pro ess Name gnatenal preparation ugéphe %rmdln section

0 uct i\%v ; mtw ectlon

Reiﬁggséll erson : Pr 0Cess I;Z}nameer DOCtrJSQ/%nt 8
P|yawath ?Natcharm ,Surin P, Sawnp g Suianyap Wiroth .

- Chokchai N.

MF%%% Potential Failure Moce ﬁgﬁ%‘sfof %@%‘a@%@/ 0 OJr{%nr&%%oess D RN W

White base
preparation

White base that Color
color strength deviation
deviate fro
standard

Score

!

Dust from
dust suction

No color stren
control for wh
hase

s= Severity

3 Visual .
inspection

%th 9 No control

0= QOccurrence

s 168 SetPMplan

In dust suction
LA

1 Set up work
mitructlonf r
color strengt
control

2. Specific color
strength of
WhITE base
In 20-25%

9 567

D= Detection

Res;;oglblllty
.
ey

0%

Process Eno.
o)

RPN= SxOxD

Action Result
on 0

D R
Asthe T 2 2 28
recommend
(PM Plan)
Asthe T 2 2 28
recommend
(WI Dac3)
Asthe T 2 2 B8
recommend



Product N

Res onsfl erson' Pr essE nejineer
rove

mﬁﬂ%ﬁ Potertial Failure Mock %Eof

Whitebase ~ Long dryin Color
preparation  fime"of white deviation
base
Score

-~

[ﬂ ure

(?uali ofbinder

i

Quality of driers

Formulation and
Process.
nstruction

Production
operators don’t
follow

as formulation

Low skill of QC
inspector for
draw down film
checklng

for dryinig time

5= Severity

aﬂ@ﬁ FMEA ( ,P%tiglal é@ ﬁgﬁ&odefaaf\% #ffect Analysis | p 3@ -(|3
Docume I

0

r|nd|n section

ml\fl% eCtIOH

rve
|yawat e(/Vatchann ,Surin P, Sawnge?_ anyap W|roth , Chokchai N,

€
t R

Pae4of2

rw ibhon

Action Result

Qregposss D RN Regenge Resm@'b""y P i L E

No control

?heck COA
rom supplier

frail in |

before releasing

to scale up

Process time
and temp
record

Use the cube
applicator to
make the film
Control film
hickness)

0= Occurrence

8

—

392 Set up work

Instruction to
Investigate
before Using

28

16

16 n|ng to

make them

understand to
consequent

56 Set training
Course

D= Detection

Cor&lon

As the 7 28
aobin L

recommend
(WIDacl)
No action
No action
Process Eng Asthe
(10/9/02)"  recommend
%C As the
(10/9/02)  recommend
RPN=SxOxD



PROCESS FMEA ( Potential Failure Mode and Effect Analysis i |n process

Product N :
Res on3| erson Pr Engineer
rove anader

mmﬂi% Potertial Failure Mok
IreTe

White base

Long dryi
preparation

|
time ofwh?
base

P|yawat R., Watcharin .

Process ame :.'Faij‘?énatenal preparation

Ff

o
\ilof
Hll

Color
deviation

Score

-Surin P., Sawi ree L.

e

-~

Al
Document
Approved

In ccura(i of
cube applicator

Inaccuracy of
dr mg time
recorder

Ventilation
system in drying
cahinet is no
good

No re inspection

gfter adjustin
drying {i E meI !

s= Severity

Suﬂ<anya

brlndm section

Tllntl S ctlon
g

D., W|roth

. Chokchai N.

mr%%%cess D RN Re%l?(%jed Respogibility
o

No calibration

No calibration

No inspection
and control

Specify.in work
Instruction

0= Occurrence

I~

224 1 Setu
m?truct

calibration

2. Setu
calibrat

schedule

189 1 Setu
m?truct

calipration

2. Setu

D WOrk
on for

o

on

D Work
on for

calibration

o

schedule

3% 1 Chec

k flow

rate
2. Set PM for
ventilation

168 Set training

Course

D= Detection

ss Eng.
(13/9/02)

RPN= SxOxD

Action

Asthe
recommend
(WI Dac)

. Asthe

recommend

. Asthe

recommend

(WI Doc9)

. Asthe

recommend

Asthe
recommend
(PM Plan)

Asthe
recommend

Action Result

)

0

4

D R

5

28

5

28

28
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PROCESS FMEA ( Potential Failure Mode and Effect Analysis in process)

PFgc%sést Name R W gnatenal preparation ucpepveéi by %rnltr}%m egttal%thon I;vall\/%EAA mE% 9 %3/0%02
i P Gy " A
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mmm Potential Failure Mode é%eﬂsfof Wg@&lﬂﬁﬁ@ 0 er%(ggoe& D RN ITE) Respoglbllny A Action Resglt D R

Taret IQI
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Neutral pase ~ Contaminateof ~ Color 7 Quahfy ofalkyd . Rawmaterial 2 28 - - No action
preparation  neutral base deviation ((|:no gr ity iﬂsegﬁ“g{]ewnh
COAfom e
Supplier
7 Color of driers ) Onlx‘check I - - No action
COA from
supplier
7 gleanllness of 2 -Vistal 4 56 - - No action
Issolver inspection
-Delicate
process line

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



PROCESS FMHA ( Patential Failure Mode and Effect Analysis i |n proc

Process Name Rﬁ‘é" material preparation udpép egﬁgy brmdln section
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PlyawatR Watcharin ., Surin P., Sawi eeL Suakanyap Wiroth ., Chokchai N. el
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Ca&t lon
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| U W
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preparation Tinters are 100 eviation ot color strength ormutation 8ecmcat|on (1 /0) recommend
board (2:0%) control are to f rcontrollmg
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Score 5= Severity 0= Occurrence D= Detection RPN= SxOxD
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on
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Score s= Severity 0= Qccurrence D= Detection RPN= SxOxD



PROCESS FMEA ( Patential Failure Mode and Effect Analysis i |n proce

Process Name
ro uc

White bas?
ana neutra
base storage

R“ygnaterlal preparation

on3|1 erson  Proce I\/? Engineer
rove anate

Plyawat R. Watcharm

Potential Failure Mode ﬁgﬁ@s}:lof Wg@%ﬁg@/ 0 mr%%%cess D RN Re%y%ied

uality of

aintti)rll
terms of
fineness

Skinnin? of white
and neutral base

yality of

aint%
terms of
fineness

Skinnin? of white
and neutral hase

Score

Surin P, SaW|t

—~

—~

I’OVG

Leakag_e of seal
ofthe Tid

tight close of
Stora%e tan ?d

gkjallty of anti

inning

Drying properties
oring P

S= Severity

ec Ived 1%/ %I
ocume

L., Su anyap W|roth

2

N

N]

N

rmdm section

ﬂtl&% ectlon

No control

-Visual checl;
air gamper 0
ventilation
-PM Plan

Onlxcheck
COA from
supplier

Only check
COA

OA from
supplier

0= Occurrence

8

. Chokchai N.

2 L Setup
reventive
aintenance

2. Training

28

28

28

D= Detection

o NF”E% B0
ENER Bk () +elE

Page90f2§
ihility A Action Resglt D R
Tarﬁt
Cor&telon
Produ?tion As the 7 3 2 &
(13/9/02)  recommend
Production ~ Asthe 7 3 . &
(13/902)  recommend
No action
No action
No action

RPN= SxOxD

80



Process Name R?l\év material preparation
Product N Cy
Res onsihle erson Pro el\/? Engineer
rove anatjer
P|yawatR Watchari

mw Potertial Failure Mock %

5

e
n ., Surin P..Sawit e?y uianyap

Tinter Settling oftinter ~ Color
storag deviation
Buffér tank
Tinter tank
Tinter Settling oftinter ~ Color
storage deviation
pail

Score

—

-~

ec Ived
Docume

Tinter level is
lower than level
of impeller

Circulation time
oftinter s not
suitable

Stirring system
IS not ﬂood
enough to stir
tinter

Operator does not
stir before using

Recipe is not
good enough

Anti-settling

v\SJent S not
orking

= Severity

PRUCESS FMEA ( Potential Failure Mode and Effect Analysis in procea
:%/ -(ﬁ

@

o

—

N

rlndmg section
ntln ect|on

3/?208

Wiroth ., Chokchai N.

o1

FMEA aue er 2/ /
ik

age 10

mrrc%nr&%%ce& D RN W Res%?blllty Ao Action Resglt

No control

Set ug and
control at PLC

No control

No control

Approved b
coprBorate Y

Test in lab scale
before approval

0= Occurrence

9

10

-

-

189 Set up the min.
level of tinter
In buffer tank

e
20 mlng Y

490 Set up the min,

level of tinter
In buffer tank

126 Set up the work
Instruction

Training tintin
operato? J
14

U

D= Detection

Proc n Asthe 14
( ) recommend
(W1 Docs )

Asthe !
(allg)S/O )C recommend C

Process Eng.  Asthe 7 4
(13/9/02)"  recommend
(WI Doce)

Production ~ As the T 2
(13/9/02)  recommend

(WI Doc7)
Pracess Eng.
(13/9/02)
No action
No action
RPN= SxOxD

D

R

56

28

5

28

00



PROCE FMEA ( P |aI ode apd Effect Analysis i |
rocess %7 ﬂ%p@f@ (Peﬂ/teggb rmdm section PFI\/IEA

Pro uct N ntm ectlon FMEA Da u er)? QS%%
ons 1 >}Jerson Pg% sEn Ineer Document w% FMEA ?t

rove ana e [oved Page 11
JP PlyawatR Watcharin ., Surin P., Sawwg Suﬁ<anyap Wiroth ., Chokchai N. :
MFH%% Potertial Failure Modk ﬁ%ﬁ%fof WB@E’JI 0 er%%goe& D RN it ibility A Action Re%llt D R
ure C“Tét -
e :
Tinter Skinning oftinter ~ Color 1 tight closeof 4 Visualcheck 3 84 - - No action
ségﬁlgr i gﬁanatlon Storafje tank lid
Tinter tank Bu,ality of 7 [Level ?ftmter 3 Setupmipimum 9 189 Set Tp %he min Proces? Eng Asthe T4 . 5
aintn IS near tesame sto oftmter level oftinter (13/902)"  recommend
terms of level of impeller In buffer tank (WI Docs)
tmeness
7 Circulationpipe 9 No control s 504 1 Modify g é)e Maintenance Setnew 7 4 . 5%
15 100 high pipe exten mgn. level
of tinter
: (W1 Doce)
2. Setnewmin. - Process Eng.
stock (13/9/02)
7 Tankisdi 4 No control 9 252 Setupcleaning  Production  Asthe 73 . &
from dry er%/n of proce%ure ! (13/9/02)  recommend
tinter _ (WD)
Setup cleaning  Production
schedule (13/9/02)
Tintin?_ Startmg CIE of 7 Noverification 9 No control 9 567 Revis? new Color Fng.  Asthe 7 . . B
formufation ~ formul émn s coloris formulation formulation (13/9/029 recommend
not goo high before Implement shegt with (W Docl3)
In production verification

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



PROCESNS FMEA(Pﬁtem'?r%aFtée"rthe hflé)dgrgtn%ﬁ et Anabys| '”u‘”°|‘i88‘°’ : Grinding section PFMEA Numper 0

Process ame | | umegr

Proguct N Aﬂzyd PIEp m% Tmh\r;\gag ction FMEA Date n)? %%/%02

e e ey " o
PlyawatR Watcharin ., Surin P., SaW|tP Su&anyap Wiroth ., Chokchai N. ’

o

%FH%% Potertial Failure Moce %}Zlof Wg@%ﬁ?ﬁ@/ er%%%cess D RN W ihility A Action Re%llt D ﬁ

Ta
ion
e
White and Wron we|gh|n? Color | 1 %pm errorof 2 Setup work . 28 N ug training  Production
negtr%I [t])ase ?F‘]}/gp e, néutral  deviation amount weight instruction Operator (13/9/02)
Welghi |
g 1 SeIectqunP > et up work . 28 N ug training Produ?tion
(r:%v(\j/ematena Instruiction Operator (13/9/02)
7 Operatorsdoes - No control > 28 W ug training Produ?tion
not understand Operator (13/9/02)
scaling procedure
7 Accuracy ofscale - Calibration i » - - No action
Tinter Error of tinter Color 7 Accuracy of 7 No control s 392 Create short Process  Asthe I . . 28
weighing Weigh deviation dis ense¥ in form for (13/9/02)  recommend
Full machine calipration (WIDocll)
durmg loadin
Tinter into ta
7 Lowskill operator 4  Training > % Setuptraining  Production
course for (13/9/02)
tinting operator
1 T pin wronq 3 Control b . 42 Setuptraining Produ?tion
amourtt of tin formulation course for (13/9/02)
Sheet tinting operator

Score s= Severity 0= Occurrence D= Detection RPN=5xOxD



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

Pro ess Name XI ed Tintl fl PEMEA Numhe
ro uct M\%Hg %e%gkled T%Ht%rdg} gggtigﬂ FMEA Daltje {DOHQ g/l?%
?%83%'1 erson : Pr uctﬁ)nSupewlsor Domrj(r]r\]/een /%//a e @%% tSS L
P|yawatF% e\/Vatcharm ,Surin P, SaW|P g SuéLanyap Wiroth ., Chokchai N. Y

MFHM Potertial Failure Moce %@fm %@%‘%@/ 0 mr%%%m D RN it Respogibility A ActionResHIt D E

Tal Eon
. . B .
Tmtm% mc  Uncleannessof  Color 7 Cleaning 2 Visual . 4 5 - - No action
container tinting m/c deviation procedure is not inspection
preparation suitable
7 Tankand impeller 2 1 Visual 5 10 _ - No action
surface are rough Inspection
2. Delicate line
7 Brush for s Visual | 3 1% Mod| the Production ~ Asthe 7 2 2 08
cleaning is not Inspection %en fo (13/9/02)  recommend
surtable with
cIeamng
Uncleanness of ~ Color 7 Cleaning circle 4 Control bg 2 % - - No action
pot deviation IS not surtanle setting program
7 Valveisdirty s 1 Manual 2 & - - No action
cleaning
2. Delicate
valve
3. Visual
Inspection

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



PROCESS FMbA ( Potential Failure Mode and Effect Analysis in prqcess)

ro ess ame upplie Nfing Section
[0 uct me Mlmg Fcée%glved In =n8 sectlon
Rejﬁg{}gl erson Pro ucU%n Supervisor Docupsg}g " g z%%wat

P|yawat Fgg?Natcharm ,Surin P, SawﬂPgeoL ukanyap., W|roth , Chokchai N.

mm%% Potertial Failure Mock %%g(’f Wg@ﬁi’:ﬂlﬁmsg 0 mr%%f%oess D RN

Mixing Inhomogeneous  Color 7 Level ofimpeller - Control bg/ 4 9%
pamt Inmixing  deviation ges pot ma%h setting the level
stage with level 0 of amt in each
paint container/tank
7 Stiring time does 3 Spegify info. [
not s ai)le t?f% %o%ulatmn
7 Skinning oftinter > Visual checking 4 96
1 Stwrmgs eed 3 Indicateinwork 3 63
dges n0t suit Instruction
wih rﬁalnt
volume
7 Production 3 Process 4 8
operators don’t Instruction in
follow Formulation
formulation Sheet

lon(s

Revise Work
Instruction

Training to
make them
understand the
consequent

Score —Severity 0= Qccurrence D= Detection

F

FMEA

e

AT v

ihility
k1

Color Eng.
(13/9/023J

Color Eng.
(13/9/02()]

RPN= SxOxD

): Sy

Adtion

No action

Asthe
recommend

(W1 Docd)

No action
No action

Action Result

!

0

3

2

D R

42



ﬁ FMEA ( q Tal Failure Mode and Effect Analysis T nt 1 Sect o PEMEA N mhe
Product Ntme g'e@gﬁvedi@/ Tlntlré%section [[))a {’On\gf 5/2%02

FMEA Date
Regﬁggsel erson Pr tlon Superwsor DOClrJ(ST\]/%n'[ tg/ é)ha)/v @AeEA tge
Plyawat I%g Watcharin ., Surin P., SawnfJ uianyap Wiroth ., Chokchai N. kB

mlﬁ#erﬁ% Potertial Failure Moce %%g(’f W@&IW 0 mr%%%oess D RN W Respoglbllny A ActionRe%lIt D EI
Cor&I Ion

Mixing High bubble level - Color 7 Level ofimpeller 3 Control b 4 8 - - No action
Inpaint nmixing ~ deviation dges pot mth setting the level
with level 0 of paint in each
paint container/tank
7 Level of paint 3 Controlb 4 8 - - No action
doesnot” speed ta
correspond with s eC|
speed fr uIatlon

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



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in

rocess Name
Product N me
Res on5|

o

rove

Color panel preparation

W
erson Co rEanmeer rve
g?/Vatcharln Surin P Sawﬂé)e?_ dSuﬁ

Plyawat

mmm Potertial Failure Mock %’fm

Maki

In

draw own

Specif

Pﬁne}!vt;a:gon

Bubble on paint
film

Color
deviation

Low hiding powei  Color

of paint filfm

deviation

Score

—

J)I'OCGSS
1 g%gy ,

ocument

i

Film is too thick

Formulation

i)

Produiction
operators don’t
follow |
Instruction

Low skill operator

= Severity

-

N

N

wW

Tintjng sectjon
Tmtm sectlon

"

anya p., W|roth

- Chokchai N.

Orgggges 0 N R

WI does not 9 441 Revise Wl

sult with

paint system

Trall inlab scale - 42

before releasing

Into production

Nocalibration 9 126, .Setupwork
Instruction for
calibration
2. Setu
caI?bratPon
schedule

Work . 4 5 Training to

Instruction make them
understand the
consequent

Training 5 106 Setuptraining

0= Occurrence

D= Detection

F
P

PEM
F

M
M
age 16 o

Resp0§|blllty
A

Colo Eng
ey

olor Eng.
%13 10/0

RPN= SxOxD

P2 Da DNUTberr ;
oA s e

Adtion

Asthe
recommend
(WI Docd)

No action

. Astre

recommend

(WI Do)

. Astre

recommend

Asthe
recommend

Eilr

Action Resglt

/

!

/

3

4

2

D

2

2

2

R

42

5

28

28

00



P%%&ESN%@”EA (et Falpre Motk o Efect Arelyss DRSS Tining st PEMEA Nuher
Product N A? dp prep ecgwed Tlntln sectfon FMEA Date (Orig,) \? /8002
Res on3|1 erson Co or Engmeer Documeré % 5 FMEA afl%
ﬁove nager P roved d _ Page 17
P|yawatR Watcharin ., Surin P.s Sawitree L., Su anyap Wiroth ., Chokchai N.

ﬁé’%ﬁ a% Poteq\i%(;ailure Potemiia_lallffu%ct(s) of Pﬂg%ﬁ(ﬁﬁ@[ 0 mr%%%oess D RN W Res;;ogibility A ActionResglt D ﬁ

ion
Makin Some skinninP Color 7 Skinningofpaint .  Visual checking . 28  Setuptraining  Color En.
dge[l]vev acs)wn oncolor panel”  deviation (13/9/029
Pollo 9 Filmis uneven  Color 7 Unev ?n of . Visualcheck . 28 Setuptraining  Color Eng.
specification ~ through panel ~ deviation uncerlying mirror (13/9/029
7 Wrinkle of . Visualcheck . 28 Setuptraining  Color Eng.
uncerlying paper PN (13/9/02?
7 Uncleannessof . Visualcheck . 28 Setuptraining  Color Eng.
applicator, mirror (13/9/02?
7 Lowskill operator > Training . 28 Setuptraining %%/%9?

Winkle color ~ Color 7 Inaccuralyof . Nocalibration 9 126 L1Setupwork  Process Eng.  Asthe T4 . 5

panel deviation applicato instruction o~ (13/9/02)"  recommend

calibration (WI Docs )

2. Setup Process Eng.  Asthe T 2 . 28
calibration (13/9/02)"  recommend

scheaule
7 Production 3 Work 3 63 Trainingto Color Eng.
operators don’t instruction make them (13/9/029
follow understand the
formulation consequent

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



Product N
Res ons
ﬁove

FMEA ( Patential Fallrre Mode nd Effect Analysis |
gecg

Ior pan@

T)meerson %ol%r Engmeer

P|yawat RgWatcharln ,Surin P, SawﬂP

reparafion

arg@fumtlorr& Potertial Failure Moce P?‘fn??-lal i

Keep itinto

e

Dust on paint film

Ia?Bgn(ei[ying time

Color
deviation

Color
deviation

Score

—

—

ocumeg
roved d

e

Cleanness of
drying cabinet

Ventilation fan
without filter

Shart time.in
drying cabinet

Vent|lat|on ,
system In dryin
c%%met |sn5¥ y
good

5= Severity

L., Su anyap W|roth

-

o

N

[=2]

Tintin sectlon
Tlntn}g section

o

. Chokchai N.

erp.%[n%%%oess D RN W

No Control

No control

Work
Instruction

No inspection
and control

0= Qccurrence

9

9

e}

F [nschedule
or cleaning

Install the new
ventilation fan
witn filter

Set up training

504

28

1.Check flow

rate
2.5¢t PM for
ventilation

3%

D= Detection

F
P

PEMEA m
F

MEA
MEA
age 18

Respogblllty

T

or
1100970

h? ance

RPN= SxOxD

geer 9 Bihhon

Action Result

Adtion 0 D R
R

Asthe 7 . . 28

recommend

ASthe 7 2 2 28

recommend

Asthe 7 . . 28

recommend

(PM Plan)

00



PROCESS FMEA ( Potetial Failure Mode and Effect Analysi

rocess Name lor panel preparation
roduct ; ? dp Prep

son3| e erson Co or Engmeer
rove

arg:@fumno& Potertial Failure Mock Pt)l)enﬁ@al i

Curingfilm ~ Filmisnot fully ~ Color

In Ove cure

Score

P|yawathWatchar|n ,Surin P, SawﬂPgeL

deviation

g1

[ove
Suﬁanya

iy

In accuracy
temperature In
oven

o

I~

I~

e
i

White/neutral
hase are long
drying time

Production
operators don’t
follow |
Instruction

N

N

More often open
and close oven

[=2]

s= Severity

Tlntl

section
lntm SeC'[IOH

o

p., Wiroth .

mr%%%ce& D RN Re%l?%jed

No control

Internal inform

Checking
quality before
using

Work
Instruction

No control

0= Occurrence

9

. Chokchai N.

Respogibimy

252 1Setupwork  Process Eng.
instruction for -~ (23/9/02)
Ealétéga&mn Process En
Gltalon (1300
schedule

19  Internal training ~ Color Eng.

b

I

5 Training to Color Eng.
mcten (13000
understand the
consequent

5 Setuptraining  Color Eng.

b

D= Detection RPN=SxOxD

i

pfi REIL

As the 74, %
recommend

Doc10)
the 7 . 2 28
recommend

Asthe 73 . A
recommend

No action



PROCESS FMEA ( Potential Failure Mode and Effect Analysis i |n rocess)

Process Name ColorJ)aneI preparation Supplied by :Tinting section
Product Name Alk Received by Tinting section
Responsible person : Color Engineer Documented by Pg/awat R.
Approved by Lab Manager _ roved date : 6/7/2002 _
Team Piyawat R., Watcharin ., Surin P., SaW| ree . Sukanya p., Wiroth ., Chokchai N.
Function  Potential Failure Mode  Potentjal Effect Pofential ca Qurentprocess D RPN Recomme
angC Eisesqu#ermn ? S o??:al ure I\/feéﬁanleﬁw controls Action Sj
Curing film Wrinkle film Color 7 Temperature in No control 9 126 |.Setupwork
in oven deviation oven is higher instruction for
than standard calibration
2. Setup
calibialion
schedule
Wrinkle film Color 7 White/neutral Checking 1 14
deviation base are long quality before
drying time using
7 Production Work 4 56  Training to
operators don’t instruction make them
follow understand the
instruction consequent
4 Work procedure Work 756  Revise work
IS not suitable instruction instruction
Film yellowing  Color 7 Production Work 4 56 Training to
deviation operators don’t instruction make them
follow understand the
instruction consequent
Score = Severity 0= Occurrence D= Detection

PFMEA Number
FMEA Date (Orig.)
Rev.)

FMEA Date
Page 20 of 23

Resporgibility
CO”[]%I t|on

Process Eng.
(13/9/02)

Process Eng.
(13/9/02)

Color Eng.
(13/9/02(5]

Color Eng.
(13/9/02)

Color Eng.
(13/9/02?

RPN= SxOxD

02/001

As the
recommend

151412002

Action Result
0

1

(Wl Doc10) ~

As the
recommend

No action

1

4

2

2

2

=00

56

28



PROCESS FM
0C eﬂs@ EA( Potentlal Fa|\ ure Mode and Effect Analysis | |n cessg“

C@ @t*ﬂﬁh@ praparation Tinting section

Product Name P A Rece|ved by Tinting section
Responsible person Color Engineer Documented by P|%/awatR
Approved by . Lab Manager _ pproved date  6/7/2002
Team Piyawat R., Watcharin ., Surin P., SaW|treeL Sukanya p., Wiroth
angcl_eess Functlon Potential Failure Moce PgSen?é ffect Pote ial ca %}/ Current process

equirement of Fallure I__anlsm controls
Curing film Film yellowing Color 7 Temperaturein 2 No control
inoven deviation oven is higher

than standard

Score s= Severity

0= Occurrence

., Chokchai N.

D RPN Recommegy sSied

Action

126 1.Set up work
instruction for
calibration

2. Set up

calibration
schedule

D= Detection

PFMEA Number

FMEA Date
Page 21 0f 23

FMEA Date égrigj)
ev.

Respo%eibility
T
Comar%eet}on

Process Eng.
(13/9/02)

Process Eng.
(13/9/07)

RPN=SxOxD

02/001
5/4/2002
Action Resglt

As the 7 4
recommend
(W1 Doc 10)
As the 7 2
recommend

2

2

R
f

56

28



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

Process Name Color panel preparation Supplied by Tinting section PFMEA Number  :02/001
Product Name Alkyd Received by ~ Tinting section FMEA Date (Orig.) :5/4/2002
Responsible person  Color Engineer Documented by Plgawat R. FMEA Date (Rev.)
Approved by : Labh Manager _ _ Approved date  6/7/2002 _ Page 22 0f 23
Team Piyawat R., Watcharin ., Surin P., Sawitree L., Sukanya p., Wiroth ., Chokchai N,
' ial Fai Potentjal Effect Potential causes) o Currentprocess D RPN Recommenged Responsibili Action Resut
grqgc ﬁ?qﬁ#@%%q Poentl Fll.r Mock ?Seo?%al uree Meéﬁégla%%w controls Acrplon ssj po&t v Action o D
Comagtri%en Date
Drying at Film panel is Color 7 Coloreye 2 Work 1 14 LTraining 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=5x0xD



PROCESS FMEA ( Potential Failure Mode and Effect Analysis in processg o
Supplied by Tinting section

Process Name
Product Name

Responsible person : Color Engineer
Lab Manager

Approved by
Team

Femn

Color
measurement

Color measurement

: Alkyd

Received by

Tinting section

Documented by : P|}/awat R.

Approved date

6/712002

Piyawat R., Watcharin ., Surin P., Sawitree L., Sukanya p., Wiroth ., Chokchai N.

Potential Failure Mode P?Segﬁjéal ffect

CIE of color panel

is different from
standard

ure

deviation

Score

Ph(}ltgc Iéarlllgﬁw s§§¥
Failure

Temperature in
color eye room
i high

Accuracy of
color eye

Low skill of
color e){e
controller

Low hiding
power

of film panel
Film yellowing

Wrinkle film

case of
mixing
with other color
formulator does
not test first
= Severity

0

2

2

2

Current Process
controls

Control by
thermometer

Calibration

Training

See in color
panel preparation

See in color
panel preparation

See in color
panel preparation

Compensate

and adjust
the formulation

0= Occurrence

D RPN Recommended
Acrﬁonssj

1 U

1 U

1 1
See in color
panel preparation
See incolor
panel preparation
See in color
panel preparation

4 84

D= Detection

PFMEA Number

:02/001

FMEA Date (Orig.) :5/4/2002

FMEA Date (Rev.)

Page 23 0f 23

ResporEibiIity
t
Com&?ﬂ%% Date

RPN= SxOxD

No

action

No

action

No

action

No

action

Action Result
D



Appendix Il

Work Instruction
For
Tinting section in Alkyd tinted products
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The ABC Company, LTD. ABC Company
Work Instruction
o Document No. 1 _ Rev. 0
Drying time measurement procedure for alkyd resin Rev. Date  13/9/02
Operator Raw Material Controller Page 10f3

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.010 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. Cadrier (Raw Material Code 01261)
4, Combi drier (Raw Ma:erial Code 01567)
b, Glass plate size 2x30 centimeters
6.  Cube Applicator

7. Tincup size 250 milliliters
8. Stirring machine

9.  Spoon



197

The ABC Company, LTD. ABC Company
Work Instruction
o Document No. 1 _ Rev. 0
Drying time measurement procedure for alkyd resin ~ Rev. Date  13/9/02
Operator Raw Material Controller Page 20f3

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.

1. INSTRUCTION

1.1 Sample preparation

1.1.1 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

71,2 Stir the sample from 7.1.1 with power stirrer at 750 RPM for 5 min.

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

1.3 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.



198

The ABC Company, LTD. ABC Company
Work Instruction
o Document No. 1 . Rev. 0
Drying time measurement procedure for alkyd resin -~ Rev. Date  13/9/02
Operator Raw Material Controller Page 30f3

74 The drying time is read as the paint where no scratch is visible in the film.

8. QUALITY RECORDS

9. APPENDIX



199

The ABC Company, LTD. ABC Company
Work Instruction
, _ DocumentNo.2 Rev. 0
Sampling Weight Raw Material (Titanium Dioxide) Rev. Date  13/9/02
Operator Raw Material Operator Page 10of?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 incomin%{avxi 6nateria| (Pallet) Sampling size (Pallet)
0
1110 40
41 t0 90
91 to 160
161 to 250
>251

Remark  :The %error is acceptable at level £ 1.5%

SO GTE ORI —

+ Bagslitter operator transfer raw material as the following table Ifrom
quarantine area to the raw material preparation zone.
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o 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

o 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 ~ Actual Weight ~ Net Weight o rni ¢
(Kgs) (Kgs) (OK/Fail)
25 +0.37
25+0.37
251037
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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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 1S the computer that uses for measuring the
strength of color by using the uv 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

EQUIPMENT/MATERIAL

5

1 Alkyd white base

2. Standard Black Tinter

3. Tintcan size 250 mi

4, Pyknometer

5. Analytical balance (Readability = 1.0 mg)
6.  Paper panel (Black/White) size 10x15 cm.
1. 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.

1. INSTRUCTION
1.1 Quality control inspector
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1.1.1 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.

1.1.2 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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71.1.3 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”
Select Program 02 (Measure/Read)
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 Fl for reading the % R, then %R of sample measurement will
be shown on the monitor at wavelength 400-700 nm.

b, 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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Please see the Appendix 1 : K/S value at different %R, and different wavelength
from 400-700 nm (Refer to 1SO 787/24-1985(E))

L Calculation

» Calculate K/S value at %R =32.745 at 540 nm by interpolate between %R at
32.7 with 32.8
KIS Valug at %R = 32.7 15 0.168955......ccrvvrmvrsrerssresssnrssren

KIS Value at %R =328 15 0.167765....ccovvvvsrmsvcninrsvrssinen
(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

0 Comloare the measured value of %R that is 32.745 with %R at 32.70. It is
equa

32.745-32.70 = 0.045

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

A%R = 01 , AKS= 0001220
If A %R = 0045, AKIS= 0001220 * 00045
0.1

AK/S = 0.000549
KIS at %R = 32.745 Is different between %R at 32.7 deduct from 0.000549
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It is equal to 0.168955 - 0.000549
= (.168406
o KIS of white base sample at %R = 32.745 isequal to  0.168406
Standard KI/S at %R = 33.2 Isequal o 0.162950
Color strength equation = (K/S of sample/ Standard K/S) - 1
0.168406 -1
0.162950
0.0335
Convert into % = 0.0335 * 100
3.35%

Interpret the value of calculation

* Incase of color strength value is plus value, it means that white base sample is
weaker than standard. o _ .

* Incase of color strength value is minus value, it means that white base sample
IS stronger than standard.

Coerare the Color strength from stage 4 with the standard of Alkyd white
ase

* 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
o Record the color strength of Alkyd white base into the Production

9.

Formulation Sheet

APPENDIX
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Appendix 1 K/S value at different %R, and different wavelength from

400-700 nm (Refer to 1SO 787/24-1985(E))
IS0 7371241982 (B

Annex B

K/S values as a function of measured reflectivity RCO

(The table is valid if the reflectivity is measured when excluding the gloss of a high gloss sample, see annex A.)

100R, Al 100 R, KIS 100 R0 KIS 100 R X KIS
55 2.356 858 11.0 1.167 677 165 0.634 444
191,301 468 5.6 2.795 623 111 1152 900 16.6 0.628 256
95.302 643 57 2.736 571 112 1.138 399 16.7 0.622 150
63.303 925 5.8 2,679 501 113 1124 170 168 0,616 125
04 47.306 222 55 2.624 577 114 1.110 206 16.9 0.610 178
37,706 482 6. 2571 429 115 1.096 498 17.0 0,604 309
31.307 755 6.1 2.520 057 116 1.083 038 7.1 0.598 516
26.737 595 6,2 2.470 374 117 1,069 823 17.2 0.592 798
23.310 287 6.3 2.422 301 118 1.056 846 173 0.587 154
09 20.644 882 6.4 2.375 760 11.9 1.044 loo 17.4 07581 581
0 18512 817 6.5 2330 679 12.0 1,031 580 175 0.576 080
6.6 2.286 995 121 1019 278 176 570 648
6.7 2.244 645 122 1.007 192 177 0.565 285
14.085 828 6.8 2.203 569 123 0.995 314 178 0l559 988
13.032 135 6.9 21163 712 124 0.983 641 17.9 0,554 759
12,119 089 70 2.125 018 125 0.972 166 180 0.549 594
11320 328 71 2.067 443 126 0.960 885 181
72 2.050 938 127 0.949 795 182 0,539 455
73 2.015 459 128 0.938 890 183 0.534 478
T9 9429 295 7.4 1.980 965 129 0,928 165 184 0.529 563
8.925 260 75 1947 412 13,0 0.917 616 185 0.524 707
8,469 336 7.6 17914 772 131 0,907 240 18
77 1.883 01 132 0.897 033 is!
7,676 740 7.8 1852 069 133 0.886 990 8 510 488
24 7,330 125 79 1821 942 134 0.877 109 .9
7,011 335 8.0 1.792 594 135 0.86/ 384 19.0 0.501 289
6.717 152 81 1.763 991 13.6 0.857 813 191
8,2 1736 110 137 0848 393 192
6.192 079 8.3 1738 921 1338 0.839 120 193
2.9 5.956 818 8.4 1.682 400 139 0.829 990 194
8.5 1.656 526 14.0 0.821 002 195 0.479 226
1631 273 141 0.812 b1 6
5.339 687 89 1.606 623 14,2 0.803 435 .7
5.159 047 8.8 1587 551 14.3 0. 794 850 198
34 4,989 097 89 1,558 041 14.4 0.786 395 19.9
4.828 927 3.0 1.536 074 145 0.778 066 20.0 0.458 413
1 1513 630 14.6 0.769 861 58 - 0.454 392
9.2 12901 693 147 0.761 777 2
38 93 1.470 246 14.8 0,753 812 20 3
39 4.270 945 94 1.449 27b 14.9 0.745 963 2 4
9.5 1.428 763 15,0 0,738 228 20.5 .438 755
9.6 1.406 697 151 0.730 605 20.
9.7 1389 061 152 0,723 091 20.
98 1.369 843 153 0.715 684 20.8
44 3,717 244 9.9 1351 032 154 0.708 382 209
10.0 1332 613 155 07 1 184 21 0.420 163
3.529 1% 101 1314 576 11 0.694 086 211
3.442 120 102 1296 906 157 0.687 088 21
3.358 141 103 1279 601 11 0.680 186 21.3
49 3.277 634 104 1.262 642 159 0.673 380 2
3.200 388 105 1246 021 16.0 0.666 667 25 0402 575
3,126 211 1056 1,229 161 0,660 046 21 6
3,054 929 107 1213 162 0,653 515 217
2!986 375 108 1198 099 163 0.647 072 21

5., 2.920 398 10. 1.182 741 164 0.640 715 219
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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. DEFINITION/ABBREVIATION

* Production Formulation It is the document used for controlling the
processed and raw materials used andthe process details for producing each
batch of paint. The master file of the Production formulation is approved by
the Laboratory department and is accessible for use (but not for

modification) from the computer net work.

* Filling Slip It is the document use to control the
packaging and labeling each batch of paint,

+ Base It 1s the group of semiproducts that use as the
media for tinted products. They are white base, neutral base, and color base.

o Tinter -1t Is high concentration of color pigment that
use for shading in tinted products to conform the standard color.
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Finished Goods Controller
Coloreye Controller

o Coloreye It is the computer that uses for perform color
matching. It consists of PC and spectrophotometer.

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

4, REFERENCES
Work Instruction ~ No. TH-410-02  Production Process Control

EQUIPMENT/MATERIAL

Pot size 200-600 liter

Tinting tank size 3000 or 6000 liter
Tinting machine

Full machine

Film applicator gab size 100-400 micron
Draw down paper ( Black and White)
Drying cabinet

Oven

Color eye

Base

Tinter

—_ =
— o
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Finished Goods Controller
Coloreye Controller

6. SAFETY CAUTION

o 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

1.1 Raw material preparation
711 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.

o Stir mixture of base with tinting machine at speed No. 12-13 for 15 minute to
homogenous
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Finished Goods Controller
Coloreye Controller

* 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.

1.2 Mixing Process

121 Tinting operator

» Stirthe 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.

1.3 Color panel preparation

131 Tinting operator

» Take some sample from 7.2 to make the draw down on paper panel.

» The color panel from the stage Lwill 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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Finished Goods Controller
Coloreye Controller

Table 1:The specification for color panel preparation for tinted alkyd products

Color shade  Film thickness ~ Drying timein  Curing time in  Cooling time

from applicator ~ drying cabinet  oven at 50 ¢ for panel
(minute) exposure at
ambient
Pale 200 20 30 3
Medium-Dark 300 20 30 3

7.4 Color measurement
741 Color eye controller

* 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,

o Send the formulation to Quality Controller to check other properties that
specify into Production Formulation.
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Finished Goods Controller
Coloreye Controller

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.  QUALITY RECORDS

* Production Formulation will be collected for 2 years

9.  APPENDIX

» Example of Production Formulation Sheet
+ Example of Filling Slip
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Finished Goods Controller
Coloreye Controller

Appendix 1 Example of Production Formulation Sheet

Machs i+

REFER AB FOR COLOUR MATCHING
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Finished Goods Controller
Coloreye Controller
Appendix 2 Example of Filling Slip-Sheet
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This document is generated to prevent the bubble and inhomogeneous problem in

1. PURPOSE
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.

Pot 200 Ltr

Pot 400 Ltr

Pot 600 Ltr

Tank size = 3000 Ltr
Tank No. 230-233
Tank No. 238-241
Tank size = 12000 Ltr
Tank No. 221-222

-t has 2 blade for
stirring

Remark: 223  slide
down the 2rdl impeller
to 6000 ltr

Min. starting
volume
(Ltr/Gal)

75/30
110/50
265/70

795210
795210

4000/1000
9800/2600

Preferable for starting  Max. starting volume Remark
volume
(Ltr/Gal) (Ltr/Gal)
- 170/45 75-170Ltr
340190 110-340Ltr
550/140 265-550Ltr
1130/300 2800/240 1blade
1130/300 2800/240 1blade
5700/1500 6000/1500 -For 1¢blade

9800/2600

100002650 -For 2rdblade



223

The ABC Company, LTD. ABC Company
Work Instruction
Document No. 5 Rev. 0
(Minimum and maximum batch size for tinting section) ~ Rev. Date  13/9/02
Operator Senior Production Planning Supervisor Page 2 0f2
For Solvent base
Tank size (Ltr) Min. starting ~ Preferable for starting  Max. starting volume Remark
Tank No. volume volume
(LtrGal) (Ltr/Gal) (Ltr/Gal)
Pot 200 Ltr 75130 : 170/45 75-170Ltr
Pot 400 Ltr 110/50 : 340/90 110-340Ltr
Pot 600 Ltr 265/70 - 5501140 265-550L tr
Tank size = 3000 Ltr
Tank No. 230-235 795/210 11301300 2700/720 1 blade
Tank No. 240-245 795210 11301300 2700/720 1 blade
Tank size = 6000 Ltr
Tank No. 226-228 1900/500 26501700 5300/1400 1 blade

Remark :  1Gal. = 3.785 Ltr.
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1. PURPOSE

This document is generated to control consistency of color strength in S/l tinter
that storage in tinter tank.

2. SCOPE

This instruction is applicable to tinter tank in solvent base.
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Operator Tinting Operator Page 20f2

The Maximum and Minimum level of S/I tinter in tinter tank

Tank No. ~ Code No. Name Sp. . STD b&tch size Minimum Level (Kg) Maximum Level (Kg)
008-380-00 007279 Sl Tinter 279 : Green No. 7 114 6 an 800
008-381-00 007236 Sl Tinter 236 :Blue 1.10 567 100 780
008-382-00 007243 Sl Tinter 243  Chrome Middle 185 983 100 1000
008-383-00 007232 Sl tinter 232 Black 121 602 100 580
008-384-00 007233  SITinter Yellow Oxide 157 800 100 1000

008-385-00 007234 Sl Tinter : Red Oxide 1.89 900 100 1000

to
to
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1. PURPOSE

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

2. SCOPE

This instruction is applicable to S/1 tinters that contained into the pail prior to use
In tinting process.

3. EQUIPMENT/MATERIAL

Manual stirring equipment

4, SAFETY CAUTION

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

5. INSTRUCTION

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. PURPOSE

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
lahoratory.

3. DEFINITION/ABBREVIATION

Cube Applicator 1tis the equipment that uses for drawdown film.
Comb Gauge 1t is the wet film measurement equipment.

4, REFERENCES

5. EQUIPMENT/MATERIAL

1 Comb Gauge

2. Cube Applicator

3. Alkyd White Base

4, Glass plate size 2x30 centimeters
5. Stirring Machine

6. Tincan size 250 ml
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6. SAFETY CAUTION

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

1. INSTRUCTION

1.1 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.

1.3 Place Glass panel on the table.

74 Place Cube Applicator on the top of glass panel (7.3)

1.5  Drop Alkyd white base sample from 7.2 in block of Cube Applicator about

5 gram.

7.6 Slide Cube Applicatoron the glass panel.(Film coat on glass panel amount
a haft of gap of Cube Applicator)

1.7 Measure thickness of coating by Comb Gauge.

1.8 Record result.

|f they differ by more than £10%, then the Cube Applicator is not applicable.

8. QUALITY RECORDS
Please see the Appendix 1

9. APPENDIX
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Appendix 1 Cube applicator report form
The ABC Company

Calibration record

Calibration record for Cube Applicator

INO L dh e imashinamerine
Calibration Date ...................... AN 1 RIS A R R S
Equipment Serial NO. © .....cccovviiiniiiiiiiiiiiiiiiiinennn,
LOCaHON 2 vivviinmssismnssnnsssv il s 3-SR - DN Wi ++
Calibration period : .......civvevvessgle /. 4 R om0 50 NI o5+
Standard Equipment
Result ‘
Cube Applicator Standard film Actual film Error ()
(size) thickness thickness
(1) (Gap/2) )
J

Conclusion ( )Pass ( )Fail
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1. PURPOSE

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. DEFINITION/ABBREVIATION

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. EQUIPMENT/MATERIAL

5.1 Stop watch (Master)

5.2 Drying Time Recorder
53 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.

[. INSTRUCTION

11 Check & clean Drying Time Recorder

1.2 Check & clean pins of Drying Time Recorder.

1.3 Stick white paper on Drying Time Recorder nearby the first drying time by
means of edge of white paper starting line is coinciding.

74 Setpins of Drying Time Recorder at start point, then take the switch on.

1.5 Measure time by stopwatch.

7.6 Every Lhour uses the ruler mark line from pins to white paper

1.7 Take scale of the white paper compare with time ruler.

1.8 Record result

1.9  If they differ by more than £8 min.(l/8 hour), the Drying Time Recorder
should be judged faulty and be repaired

8.  QUALITY RECORDS
Please see in the Appendix 1

9.  APPENDIX



232

The ABC Company, LTD. ABC Company
Work Instruction
~ Document No. 9 Rev. 0
(Drying time recorder calibration procedure) Rev. Date  13/9/02
Operator Process Assistant Page 3of3
Appendix 1 Drying time recorder report form
The ABC Compan
o ~ Calibration recor
ﬁallbratlon record for Cube Applicator
Ovvvesrssssssssssssssssssnes
Calibration Date.........cc.curevrsene e Ay [
_ Equipment Serial NO. : vvvvcvvvvevevvvesssssssssssssssssssssssssssons
010111 [ OOOORRRRORORORNINN oo cqf/#/// 41 W e Sl
CalDration PEIIOU : ......vvveevvvvvssersssesssvisenssssisssssssssmssssisnn
Standard Equipment
Result . : _
Time scale (Hour) Time scale on white paper Error ( minute)
(Hour)
1
2
3
4
5
6
!
8
9
10

Conclusion ()Pass ()Fail
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1. PURPOSE

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. DEFINITION/ABBREVIATION

4. REFERENCES

5. EQUIPMENT/MATERIAL

5.1  Stop watch (Master)
52 Glass thermometer (Master)
53  Owen

6. SAFETY CAUTION

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

7. INSTRUCTION

1.1 Check & clean oven
1.2 Place glass thermometer in to the oven.
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1.3 Switch on & set temperature of oven at 60 °c.
74 Close oven door.
1.5 Measure time 60 min. by stopwatch.
7.6 Open oven door, read temperature of glass thermometer & compare the
temperature with temperature that set on the oven.
1.7 Record result.
78  Set temperature of oven at 100 c.
79  Operateto7.4- 7.7

|f they differ by more than £2°c, the oven should be judged faulty and be repaired

8.

QUALITY RECORDS

Please see the Appendix 1

9.

APPENDIX
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Appendix 1
Oven recorder report form

The ABC Company
Calibration record

Calibration record for Cube Applicator

2
Calibration Date ...................... e R — e e L
Eqipmcht SerialhINoO-: ....ccovveieriniiiiiiiiieiineirnninnee.
LOCAKION 2 svsvavanvawssamnssnsnghlsidovl i SPuaR 4 ot R Wk
Calibration period : ...ecivouossmnsiloffolled o PR+ Nexte R
Standard Equipment
Result
Set point ( ° C) Actual value ( ° C) Different value ( ° C)
60
100

Conclusion (  )Pass () Fail
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1. PURPOSE

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. INSTRUCTION

31 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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Calibration sheet for Full machine

Timer Fine (Kg) Superfine (Kg)
Setting Point Test Point Actual O/Ermor Setting Point Test Point Actual OErmor
135 140 0.89 0.95
Fine (Kg) Superfine (Kg)
Setting Point | est Point Actual O/Ermor Setting Point Test Point Actual O/Ermor
03 04 0.045 0.50
Tested hy Date

Approved by : Date
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1. PURPOSE

This process carried out to prevent the dry skinning from tinter tank.
2. SCOPE
This instruction is applicable for cleaning the S/1 tinter in solvent base.

3. DEFINITION/ABBREVIATION
4. REFERENCES

EQUIPMENT/MATERIAL

D,

5.1 Riobeer ( Cleaning machine)
52  Brush

5.3 Thinner No. 1

54 Solvesso 100 (RM 02110)

6.

6.

SAFETY CAUTION

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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7. INSTRUCTION

1.1 Investigate the tinter level from PLC monitor, and record the level.

1.1 Contact with maintenance department to set up the minimum level of tinter
volume at level zero. Then turn off the stirrer, and recirculate pump.

1.3 Empty tinter tank

74 Close the bottom valve, :hen cleaning as the following

1.3 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.

1.7 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.

1.8 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.

1.9  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.  QUALITY RECORDS
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Appendix IV

Preventive M aintenance Plan



Machine No.
008-304-01

008-343
008-345
008-456
008-343
008-345
008-456

Location
Solvent base
(Grinding)
Laboratory

Solvent hase
(Grinding)

Solvent base
(Grinding)

Detail
Cleaning the dust suction of Dissolver

Inspection and cleaning the ventilation
system in drying cabinet
Inspect the closing system of storage tank

Inspect the condition of lid seal of storage
tank

Responsible Person
Maintenance

Maintenance

Maintenance

Maintenance

Due Date
Monthly

Monthly

Monthly

Monthly
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