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53920851: MAIJOR: INDUSTRIAL ENGINEERING; M.Eng.
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KEYWORDS: PRODUCT DEVELOPMENT PROCESS/ NEW PRODUCT MODEL/
CERTIFICATION OF ISO/ TS 16949
ANAWAT BOONCHARQEN: A DESIGN OF PRCDUCT DEVELOPMENT
PROCESS FOR NEW PRODUCT MODEL CERTIFIED WITH ISO/ TS16949. ADVISOR:
THEERAWAT SOMSIRIKARNJANAKOON, M.Eng., 202 P. 2012.

The objective of this research is to design the product development process for the new
product model corresponding te the ISO/ TS16949 certification. This study also aims to control
the duration of the product development project as required by the customers. The new process
preposed in the research was designed with emphasis on the reduction of preduct cost and non-
value added activities, while the product qualities were maintained. In addition, the new process
was flexible to the product changed by the customer order and the requisition for annual price
reduction. This study designed the product development process for the exhaust gas recirculation
pipe modeled EGR Pipe: @ 25.4x220Lx5N. The project tasks were studied and controlled to
finish the project on time as required by the customers or the company finishing time target of 25
days. Project management techniques including PERT and CPM were applied in this study. The
results of the study showed that duration of the project before the improvement was 28 weeks,
whereas the duration of the project for the new process certified with [SO/ TS16949 was 25

weeks. In other words, 10.71% time reduction was accomplished.
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oy = ar g A as g . E] LY
3.8 TEMITVTIINAGAUNHYIOUINGTIUUTTIANUMN (Packing Standard) HI9NM

o %o & @ o g oA = ¥ oa a
vrdudsmusgduuuniowtespiumsussgeansusus odud dutaadluniui 4-9

YARNAPUND PUBLIC CO.,LTD

PACKING STANDARD (H1017§7U05UT9% )

PART CODE . MMT-031-01 DOCUMENT Mo SD-ENG-44
PART NUMBER 1582A151-01 SUPPLIER  Inaba (Thaitand) Co.,Ltd.
PART NAME : Bellow Plpe {EGR Plpe) FUNCTION : Engineering REVISE No [+]
MODEL MITSUBISHI 3EQ0 DATE 28-Jun-2011
Q'TY/PACKAGE 100 Pcs :
PACKAGE DIMENSION(WxLxH cm ) 26.6x61.5x17.0 ’L“ = e
WEIGHT(Kgs ) N
PART(Pc) PACKAGE NET WEIGHT
0127 0.50 43.20 APPROVEC CHECKED DESIGN BY

itjmw'ﬂaﬁ-luﬁfmjlL_I,I$TA.TION OF PART}

1l

1]

FUN WIS IS LA AN SN T TTR 0

- T
i [

i

suMvuanatiniiie TAG

TRAYDINITUTUTTY

& 80x

(O PaLLET O sac (O sxio

o Clher:

FanPEnnnaus

O Plastic

O Steal g Paper O Wood

> other

YARNAPUND PUBLIC CO. LTD

PRODUCTION CONTROL

MATERIAL CONTROL

QUALITY ASSURANCE DEPARTMENT

APPROVED

CHECKED

APPROVED CHECKED APPROVED

CHECKED

Flow .

YNP —————» SUFPPLIER ———————— YNP

= Qs s o s o L4
NN 4-9 ’J“ﬁm'smiqwamﬂmcﬂw%@mmgmmsqmum (Packing Standard)
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4. TMISAMRINTINNWUNHUMIHER (APQP Plan) (1 Fuawh)

A197199 4-7 UAITTAVININTTUNUNUMTHAR (APQP Plan) (ARATUHANITYINNIU)

a1y | Wl

7 1 2 l 3 4 5 15 T?

|

B |

DN N R —

T80

1 Uszyuiaiisivazives lumsyhaumazfnssuasluusupaz fvua
sguginan, fmuaduAagouTumahau (s 3u)

2. $avhunumsiau (APQP Plan) sazimueds udasouTunisviieu 2 3uw)

nadnioInmshay

pnmsrhaunudu ldemsuiidmua ez lufonssuddud | mwisean
Ml 1 30 Suaeslumsed 47 uasiisoazBenlunisvhausse il

YN IR THARKEAT A HT o T uf Inal (New Model) (M3 NI0HUABATH
AN S 19MII1: APQP Plan) 1AgvIn13 MM LA LS UALUDINTFUIUMIHERIUATEN
??uqmaaﬂ'zzmuﬂ15wﬁmms5’@ﬁwmﬂmsm:mumsmaauﬂﬁﬂﬁuﬁaumwﬁm (PPAP

Y = o4 M -

Document) @41 gnaA1 iWoyn15ve0yiR |FHAnT Uy T oduA1 vl (New Model)

= o W@ gy o 4
g1 ToeligUuuunisamugunwHEn Susiaaani (APQP Plan) aautaaslun1ni

4-10
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6.1 urunins 11alunszuIumanan (Process Flow Chart) (19MA883

N1SHARA: Trial New Model}

Material Receive & Keep in Store

Issue to Production

Pipe Forming & Welding

Pipe Cutting to Size

O0-0<

Pipe Grinding

Pipe Chamfer

Bellows Forming

Leak Test

( Final Inspection

Cleaning & Packing

Keep in Store

Delivery to Customer

MWA 4-11 uRuQins ImalunszuIunsndn (Process Flow Chart: 334NAa0INIsHAR)
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NnFEAInTEUINNMIRan dmfune luadoundumn vl leidy (EGR Pipe)
SU: @925.4x220LxSN wiidunoundonszuunisildlunsnaananua 7 TunY,
H’wﬁmm‘lumiﬁmuﬁlmuﬁ%wm 7au, ‘l%ﬁwmum‘%aaﬁ'ﬂﬂumwﬁmmﬁg&wm 7
304 uaz 19halunsyhuudazns LA T Ye STunat 690 Suf Fauaeslu

MW 4-12 uazuaasluasiad 4-10

Pipe Forming & Welding
M/C

I l'

F
Bellows Forming M/C Sipe Cutling M/C l
- o)
p—
[ ]

I i I
' , Pipe Chamfer m/C I Pipe Gringing M/C ‘ l
A——
@

T

.)l
|

AN 4-12 WILEARINTEUIUATNARA (Production Line Layout)

) v o £y v ] , ' a
dmfune Ivadounduwn Ingd laido (EGR Pipe) Tugssudunaand

A15HA% (Pre-Launch)
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L2 . Swaumitnou | nmiliumaihou

AN UYHAN DU (Process) o -
(A1) (AN

] Pipe Forming & Welding I 420

2 Pipe Cutting to Size 1 10

3 Pipe Grinding 1 40

4 Pipe Chamfer 1 40

5 Bellows Forming | 40

6 Leak Test i 20

7 Packing 1 120

L 8 Total 7 690

s a 5 a a o I'd
6.2 wnmisniouuuedy Alglumsniuquuiotuiinauniwuoiniainmg

Tviad (New Model) @15y “va Inadounduw vl loidy (EGR Pipe)” finean 1l

a’, - A
6.2.1 msasnaauluviuaeumaseuaziugyvie (Pipe Forming &

Welding) v 1FuvuWeS U dutansluning 4-13

6.2.2 MIAsasLlUTZHNINTEUIUATHER (In-Process Inspection)

L g X : . '
Y9eTUAIUN1TTUINFUNE (Bellows Forming) 32 1Huuunesy dananalunini 4-14

a w & Z
6.2.3 MIATIVADURUATHVDINAAAIN IUTUADUGAIY (Final Inspection:

Out Going Inspection) v 1Funun oy dauaaslunnd 4-15
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6.3 mﬂﬁ@ﬂ’gﬂwﬁﬁw% ANMINTATIVNOUNIN Ppk cmﬁswazmvﬂmma‘lﬂu

¥ ¥

: = < - ~
Fuduganandidosnis Was9a0y vs ol uannIUANRIRY: SC)
? a q

Y
a3

- 9AA32900UTN 3 1299 Pipe O.D 11ATTIU @ 25.4 + 0.2

w

1AATI0AOUN 4 1990 Bellow O.D 119N © 34.1 + 0.5

'

9952908V 6 1398 Pitch Dimension UIMTFIU 26.4 + 1.0

R399 UN 9 H270 Total Length IR 220.0 + 3.0

(Tu'ldnuan)
o o o W o ' o & : 1
MIAMaAULoYaNIIHAARGATUIN 1M (New Model) 1171 30-50 31 1HOHIAT

= LV ) =
Ppk YOINTTUINMIHARTL IANAdWE aatanalunis1sh 4-11

A15199 4-11 UAAIHANITATIVADUAT Ppk UDINTEUIUNTIHAR (LIATFIUAT Ppk 2 1.67)

. ‘Qﬂ - HANTIRNI TN MR
aay HIUD NINIGTU , .
n3999D (MM Ppk) ATIWDITEU
1 3 PIPE Q.D $25.4+0.2 1.73 FIU
2 4 BELLOW Q.D @34.1+05 1.76 MU
3 6 PITCH DIMENSION $264+1.0 1.70 NIY
4 9 TOTAL LENGTH 2200+ 3.0 2.20 N1

VIANENITATIVADUUIAT Ppk 1HDHIINITTANAAUTIOULUDINTZUIUNITHAR
1 = = ’ ' o =
Tugrasudunaasanisnansrnuinszuiumsegnuldnmsaivguuazituldaud i/
o o s [T ' s = ' o =
mvua 14 Aeeusoviidegluannasgiundivua 138 Ppk > 1.67 Aauaaslunisieh
4-11 UAZNIAN 4-16 HANITATIVADUHIAAUTIOUSUOINTTUIUMSHAS (Ppk)
6.3.1 NIATNTDUNIAIAUITOULUDINTZUIUATTHAANDUIT WALV

ASZUIUNITHAA (Ppk)
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INABSA(THAILANDICOLLTD PAGE i
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Pan No S1-00 (ALNIT02:-04) R - Fepen By Chacked 3\" .'-.1,:"pr31'od B
| ¢ 1633)
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= €
JTLLCW CD FITCH
Q221 -05
232
VERD
[} 2648
2 - 3639
4 2533 2647
b I3 e 2635
& 25T =637
- 2538 2622
2 2524 2645
3 2iad 2627
10 25 59 2640
11 R4 26.2%
| E 35 2635
i3 pEg s 3202 2646
14 254 3203 2642
k- 25z5 2213 28 2
1€ 2553 3418 26,43
i%
i#
Zi
g
23
D
Average
Max
A
2
Ce-l
=~ 30
x-i0
Cp {75
Ppk .50
Judqman @
Targei r Ppk] = 167  Judzment @ r Pok ) 2= 13! sudpment T r?ka 2 100 iudgmenmt
<Compente

AW 4-16 HANTINTINADUMIAITUTTOULUDINTZUIUNMTHAR (Ppk)

6.3.2 MINITARIHEANUMUT A UAIAIDEM (Sample Product) wioy

¥ o o

a e & ) ! o
HOMIATIVTDUR UNTWUYDIHDANTUM {Inspection Data) aﬂwaﬂmmmﬁwu

U
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7. fimswassvudTinasnntazniuguguniwveInandum (12 §laiv

M13199 4-12 INSHARLUUSUINLINUASATDANANN W (AAAINNBNITHIITY)

M1 M2 M3 T

amy
1 2 3 4 5 6 T 7 T 8 9 10 11 i2

J

=
==
1

i

(20 0

L

i

510DLD A
1. v sounwtnauluniseds ¥amsHaanuulsuiuuin (14 1)
2. vaumseudngauldlunskda TemssdauuudSuiaann (14 )
o =] (N o é‘ 4 P A w A ar 9 Py
3. TS ouul AW, 30, gUnsal, 1W30aledn, 1ns uazdu 4 dmSuls lunssaa
(14 7u)

ar =Y as 3’/ 4‘1 ar ki = [ < ar
4. PAWTENLAYUTUAUATBITNT 1 IUMITHAR ¥2INITHARLUULTUINNIN (14 TU)
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9.

120

=5 as [ = = s = Y] 4

CHapusuwiinau aamseasuuudSanmuin (7 Ju vise 1 dlad)
° =y A o o
CYIMSHAALUULIUIRNIA (Mass Production) (12 @A)

LY ' = [y o
. ASWADVAMNINUAZIAY Cpk A1MIKARLDULTVINLIA (12 F1a1H)

virmsud T U3 ye Tyminweluniseda 425 udunisedn (12 ddad)

k4
‘vﬁmm’mﬂuﬂmmwmmwamﬂmﬁmwm 100% (12 dalans)

10. mﬁﬁﬁuﬂﬂﬂumﬁmuauqmmwmmwamﬁmcﬁm%u MSA, FMEA, SPC, QC 7

Tools stluau (12 a1

HEEWEDINNITY9TY

1157wt ldmuseuismue Puaz lunonssuddud | euisoan

A1y ld 4 Fu (e 10 1) dauaaaluaisiai 4-12 uaslswazdsalunmsvinam

4
Aamo 111

° = < ar 7 . o
MM sHARKARNALUDUTWIRNIN (Mass Production) 1aZHINISAIUANAMA TN

= w o =
ypanaadmc 11wlusseziin 3 1HOUUSAVBINITHER (First Stage Control) N13ATVAV

=4 :; =1 5 1 P =y at =
USUIsUude (NG) MRy IUTEHITNTLUIUNTTHER 1AEN1IUTER 9 ATAIANYT

= =i Qvl L1 g’ =3
A IAndvanevsa@usunianua TRy 3% (Target NG Not Over 3%) 53u%9v11M3

¥ i '
AILAVABNINUDIHAAS UHHS D FUAINIMUANAFU (100%) LHDVIN1INIIVABUA Cpk

MM TaNaTANNUEINITOUDINTTUIUNMIHAS (MIH5FIUA1 Cpk 2 1.33) Tawryhinisidionya

WiontonMInIsATIIAeUNIAT Cpk M9IABNYAYS DY ITRNYINITATNABUNIAL Cpk

&2 o =t ¥ ¥ 9/ 3 sq @ A ar a1 o [
@uturangnidesnisidasarey uasiuganlaan) mesudseAudinssuumnaney

¥ q ¥ o =t k4 . ) ' w
mulansarvguuaz l1HLA$aE8uIngAM (Customer Complain) W3 0ANTL/ BaLvD

= Iy o = R . o @ 2
HARSBITANDIINGAR (Customer Claim) 7931 TURwhmsUTudzo udly nszuaunisyiey

Taghadau 19 lunsniunugunInueanaainel 150 MSA, FMEA, SPC, QC 7 Tools

Hludy
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7.1 aRUNING M8 TUNIZUIUNITHER (Process Flow Chart) (33915 HAALLIL

1/SuuIA: Mass Production)

Material Receive & Keep in Store

Issue to Production

Pipe Forming & Cutting (Auto Cutting)

Pipe Chamfer

Bellows Forming

Leak Test

Final Inspection

Cleaning & Packing

Keep in Store

Delivery to Customer

AW 4-18 urunRns Inalunszuaumsndn (Process Flow Chart: NMsWanguuY5uImwn
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PNNIEAINIELTUMIRAR ST une nadeunduwn lud loide (EGR Pipe)
3 '
SU: ©25.4x220Lx5N Tursmsniauuud3inanin (Mass Production) azvunauilylu
¥ ¥ 1 15 '

MTHAANINUA 5 TUABUTIUIWATIINTHIVLA 5 1A 99, Tawinaoulumsvhauiuu
¥ Fd
a o ) a I = =
vianwa 5 au wazlda lunrhauusaznszuIunT TN 1Wuna 250 Jud
TowlurrsmskAauuyIniamin (Mass Production) 9xMsdi v/ ihndsz@nininues

y y z:g i . . . ¥ o v a
1S BaiaULAZUNIUND (Pipe Forming & Cutting) Tagamisnldiaiunioy q nu'ld

¥ 2 ,;3 | ar ¥ A o @ s & o ¥
namsiFeuiugUreuaznsaarosmanunfinvua 13 lasde Tudd eidumsaniuneu

o e = a = ° ] o as
msviauasuazitunsmulssaninmnlumsviad wu maaatiuaunidnay, msaana
by
Tumsvhsy 1w Tt snissndnnszuums I aduaauMsiavio (Grinding) DONTIN
o 4 1 s ' Voo A oA oA L v

M3 ifesnin ludssiavie IMiRannuazasasuiRaInmMIdave Taonsly

= o ' [y s & ¥V o e b 9 by 8 o P
1w 0IANodn Tuila (e lahnisveeyiauazudeldgnamsuud) dwmaslunmd 4-19

HAZUAAY TUATT 19N 4-13

I 1
| Pipe Forming & Cutuing M{C
(Autometic) ‘

Packing

Leak Test M/C l
A—,
@

ellows Forming M/C Pipe Chamfer M/C '
S, S—
® ®

= a a 1 ' %,‘ ) : I . .
Mwn 4-19 W\?Llﬁg’mﬂjgﬂ'Juﬂ’lﬁﬂaﬁ'ﬂﬂﬂ@u?uuqlﬂﬁlﬂdﬁa\jﬂuﬂ {Production Line Lay QOut}

1

TuramsHaauuuYINININ (Mass Production)
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SUIUNINNY | PRI NN |

eun ‘?‘.‘ljuﬂ@u (Process) o -
(AH) (UIN)

1 Pipe Forming & Cutting (Auto) 1 30

2 Pipe Chamfer 1 40

3 Bellows Forming 1 40

4 Leak Test 1 20

‘7 5 Packing | 120

L 6 Total 5 250

- J 4 o & ] Y o
mﬂmswsmm‘uﬂaﬁuﬂﬁumsmmuwsauuwﬂﬂmmwmm “T’]EJLl?TﬁU’OUﬂmJ

(19l 101y (EGR Pipe) Ju: ©25.4x220Lx5N” 1Hmilounulusanaaninsnan (Trial New

Moaodel)

FMTUNISHRAUUUUS NI (Mass Production) 9305 UAUAILAE DY DL818Y

= P a w o of a A I
2554 f4 1foungATMEY 2554 Tauhazyiin1s SR UTBYALATATIVT DU UMHYDINARN QI

¥ ¥
NIMUANATU (100%) NMoTUTZ0$OA1 3 ABILLITNUBINITHER (First Stage Control) Tae'lai 11

o ¥ =) b . < Yo ! ar = o o=
M3043u1 91nYNA (Customer Complain) #3 8 1ASUMUS U/ BATLVBIREAATSITWYDIN

8 . 2 1 a v
anan (Customer Claim) HAESYIMIATITOUUALATUR LA Cpk ¥BINTTUIUNITHAR Iﬂtlclﬁ‘ll

71 Cpk = 1.33
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ot ' ¥ = 3/
A1TNN 4-14 LUFAIHDNITATIVTDUAT Cpk Llagﬂ'\ijO\iﬁﬂu@’]uﬂﬂlﬂ’]W@’]ﬂQﬂﬁ’]

l ‘ HAanITRNIIdaoD T
.. P9 y ! HBNT
#éy ‘ o | nasgm (M Cpk) R
A1y | . - AT
PUEDH | ARIRN | WOAINIY
. 3 Pipe O.D @254 +0.2 1.39 1.35 1.36 HA
2 4 Beliow O.D @34.1+0.5 1.35 1.34 1.35 WY
3 6 Pitch Dimension | ©26.4+ 1.0 1.43 1.57 1.59 WU
4 9 Uolal Length 2200 +3.0 2.29 227 2.62 WY
8/ L b ¥ Wora ved = [l
5 | nsIeaTsuINgnA lua UM ity nifl Uy WU

INAANITNT MADUAIN Cpk (AOVINTIAHATARIWAIINTONBINTZUILATS
Han lLaan s HARUUBLS 11N (Mass Production) 3¥WUIINsz1aUN150gn 0 1d
msaruguuaziluTlaui ldimuald foannsovldoglusmasguiismua 1o
1 Cpk 2> 13sdaanalumsed 4-14 Lngﬁ'ﬁ 4-20,4-21,4-22 HANTATIDAOUNIA

YAAWAINITDUDINTZUTHNITHAR (Cpk)
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711 HANITAS NADUMUAATIUAINITOUDINTLUIUNITHAR (Cpk)

@ounuesu 1 2554

TH&ILAND CT LTD

PAGE : 141

pection Data

Prepare Date

1-30-Sep-2000

Pem N2

-Gl

Cp & Cpk Ins

T-03L-91)

LarXa

Repor: Oy

Chscled Sy Approved S

Pan Nams

Quacisy

$/d | CE2 NN

Mg

Item

Standard

fleazurament

e
[ )

[P

L% KUY [ Y P

e | w

G s e

w ||~

v |ee fes s faa s ]eo
[P L Rt Pl hvd

PN EITR 9
02|

12
o

Lle

Pl

-
~N

-
]

Py
A

-

18

17

18

|8

B

|t

ryiaalenstoafmansfralent.
1 = | &

®
bl ]

28BS

Cp

2.Ca

Cpk

2,29

Judgment

Targe!

lepw] = 1.33

Judgrem ©)

rc;--J

I

Jigooyer

gl Al rc;:kj

=Camment=

A 4-20 HANITATIVFDUMVAANVATNITOVDINTZUIUAITHAR (Cpk) IADUN IO

1l 2554
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7.1.2 WAMIAT VADUATTAANINA I TOVBINTLUIUMTHAR (Cpk)

hauaamy U 2554

IMABA (THILAMDY CC LTD PAGE 4
Cp & Cpk Inspection Data Prepars Date 30002001
1SF2AIFI-0] QMINIT-031-01) LaNe L81- 050 Zepeit B Chpebod By .| Spmpevas v
Ty . it |
PIPE (EGR PIPE Q25 <1 220L x ) Querr s Pcs ; YA .-_,M
Upper
Lower
ilassuramanl
1
2
3
4
<]
5 2532 26.21 a0
7 R 26.12 e
3 26.18 i
z 26.43 2219
10 2e 2 2208
11 2652 T
12 20,45 3200
13 26,26 1100
14 3 26,57 0.9
15 3531 2633 2110
18 3..93 2622
17 3421 26 €3
13 1328 2678 00
19 31 58 o838 200
20 3302 2672 2202
21 3436 2633 2210
22 e
23 26.38
4 2€.21
25 L 26.52
28 ] 2612
27 =5 26 1%
28 s 36 2§
29 34.00 2623
30 308 2621
Lograge 3440 25 45 220 42
May 3232 26,88 221.00
tin 3167 2612 22008
R [ 075 1ce
on-1 0.12 .22 )
=30 2448 Th 2z1.9%
y-3a 1272 2578 z15 02
Cp )47 122 150 s
Cpk 5.36 1.34 .57 2.27
| Judgment &) &) &) &)
| Target I—Cp'-\_] = 133 Judgment © | rCB-:J = 230 Lutoeestl rCckJ 2 087 udomen A

[

| =Zgmmenls

AW 4-21 HANIATIVADUMVANNUAINITOVBINTZUIUMIHAR (Cpk) iRBuUgaIAN T 2554
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8.4.2 HAMINAFDUAN “AYUTAWUONVDINAAT MUK (Appearance Check,

Attribute)
HORINATDUAUNIHAEN T (Appearance Check, Attribute)
FARTNAME EGRPIPE (D254 % 220L x 3N} PART NO 101 (ADMT-031-01) -it
TNSPECTION [TEal Appearance Cheel (Suar Daform. Other? TOOLING CHECK : Vizual Check
4 ADATVIATY MR PIVAWAT MRS, PRONTHILP MR, PRAJUAB
Fahaunn £
bR 1 2 1 2 1 2

oN

oK |
rE

OK

AWM 4-39 HANNATBUANTNYUSAWUDAVDINTAT YT (MSA)
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INSPECTION 1TEX Appearance Chesk {(Bun.D Othar} TOQOLING CEECH  Vijual Check
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sndzeary fami sty iebnda
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RIPORTID BY. APPRONVED BY.
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a ar = s |
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M3in (MSAY, ‘1um7’mﬂauammwmam§ﬂﬁm=ﬁ(lnspecnion
Data}, N1IAT1900UY U (Specification) NN 9 gﬂﬁv(ﬂuuuu
fum (Lay Qut Inspection), Tuiusesnuautivosingdu (Mil

a

Sheer Material Certificale), HAMsNATOU Qmﬁuu“?ﬁman“mtmu

{Material Test Report), 514 Tnsaa§ 1989703 (Organization Chart),

& e a . '
TWFDUDINHARIADINITIEAAAD (Supplier Contact List)

- o P &
10. DaTrsam1s (Sign OM @edmuai 7.2.22 Sod

msdny w1 u I I8 umspinuoseedng

10. Jurwanisinwianudn g lRuaznunuahumwisolu

MSHAN (Feasibility New Model), MIMaIHUfMnWAHEA Sl

829111 (APQP Plan)
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2. pydAnuIdmTundnsam nelnadoundumlndleide (EGR Pipe)
§¥: 025.4x220Lx5N FalinwaziBoa fanaasluaaed s

2.1 ATMNIOAALUADUNITHAR (Process Elow Chart) 91040 7 Ao (luaas
Budunsnia) maaiiies s suaou (ugaensndauuutiuiagin vldauisons
nsrUmnsHanasld 2 Tuaou dmiuraadue e lnadeundum i loidn (EGR Pipe)
TU: ©25.4x220Lx5N

22 Smauminauilflunskieananiniy 7 au anaundedios s au e
wroantuminaulunmshiouadld 2 au

23 Dmsviunldsunseainsildlumsnaauazdiunldounieasnsildly
MTHEATINIRY 7 1A304 anauvADiies 5 19589 v 1a s nameseasns Al lumsaan
a1 2 19509

24 i lFlumskaeanasnnmulfing 690 Turi anaumdeiiio 250 Sund
vl¥amisaannafilelunisninag 440 Surh GadluiesiSusianas 63.77%)

2.5 U3umumsnaniti 18lunszuanms Pipe Forming & Cutting 9niiiusi 16
700 1/ S Ty 900 Fusu VIR sy 200 FuAu GadluesSudd
Wty 28.57%)

2.6 m‘sﬂ’Jmmeu%’mﬁﬁﬂ%uﬁluﬂszmumswﬁﬂ USEN 4 nIdifnmI A1vue
hvuensauavveudosuads luiiy 3.0% (%NG) Teswailudhmuioves
NTZUINNTT Pipe Forming & Cutting Yo uTvazasa laiiiu 1.5%, N52UI1M5 Bellows Forming
vouduazdoa lifu 1.5% minnsduiinaunuiveadefidaiulunszuiunisnaniiuly
adhvneismue 1316 wazesvhnisUiudud o l¥itutunn 2 3 devimsd§ulye
ez WALt s LT B

2.7 msfeaouns evouanilfouwinduat (Complain and Claim) 11ngnAii
MIAIVAUAMAINUBINARA N Tur9MISHAALU LT UMY (Mass Production) Haudiday
futow - waelniou 2554 wudh lilinis$eaf vuvd ovouanildourdasaainingnd

2.8 MaaatTinudIugdy Serap) MiAANIARIZLILMIAATEMLILIAT
#8403 (Pipe Cutting to Size) Taluszeziaat 1 U amsoanasld 300 Kg. w30 Anduy
TININEY 46,200 U0 (1 T4 aARd 1 Kg.; 1 1A0UW ¥i111 25 94 = 25 Kg.; 1 T anad 300 Kg.;

5IN1IAQAY (Stainiess Steel) 1 Kg. = 154 1)
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M1519% 5-3 MsfSoumennansiaunT NouuaznaInIssulye

sIeazIBUn l noudsulsa | wavuiulga HUIBIHE)
L szuziaa lunsiavi lnsanis mas e | s dlaw | vaaeas 3 dlaw
@ a o a d /d a
DALV ATEUIUNITRAILN TR B (Aathuloiigunanas
143 (New Model) #wfumne lva 10.71%)
deundu vyl leidu (EGR Pipe)
§H: ©25.4x220Lx5N
¥ ¥ 3
2. FIUTURDUHMS BNTEUINNITHAR 7 4umau SYUADU | DIUIUNTTUIUNTHANAARS
>
2 Tupey
3. Swuwinadm 1 lumsviiau 7 AU 5 AU WUNITUARRT 2 AU
o ] v = o & & & a &
4, twaaeadns il lunsvihau 7R304 5195949 AT DIINTANAL 2 1ATBS
5. lFlunsyhau 690 J11% 250 UMW | 1ne1afnd 440 3R
Fauflu whanad 63.77%)
6. Ysnmaufvinlg
& & & X &
- Pipe Forming & Cutting 700 Fu 900 ¥\ USUNUUARNAU 200 T
a o a4 X
(AR %I LAUUY 28.57%)
= 7
- Pipe Chamfer 700 YU 700 ¥ -
) 7 7
- Bellows Forming 700 Tu 700 U -
& &
- Leak Test 1,400 M 1,400 U -
7. USinaa e g i (Serap) 194 - 2,100 mm. | YSuramd @
Pipe Cutlting 10 Size (1Kg.) (Scrap) 89904 2,100 mm.
(1184 30 mm: | 4 70184; 2,100 mm) (1 Kg.) (wdasw 25 Fu
(1 mm. = 0.48 g; 2,100 x 0.48 = 1.0 Kg) v a1 25 ke,
- =R | -
8. MIAIVANVBAUTY (NG) Miiadulu 3.0% 1.77%, (vouTuRDU AU 2554
aszuaunanan Yhmanonsaunu 1.82%, 1.77%, §RIAL 2554: 1.82%,
YeuFusINITAD TLRU 3.0% 1.14% WOADAIU 2554: 1.14%)
' luammdlmueisivus
13
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pnUsiaHam I uituan

2 '
Y 8

E
TEVVUTHITAUNINW ISO/ TS16949 Lfluﬁzuumﬁﬁwm'nﬂ“.ﬂaﬂ“lummzu TNTUR

q U
by

o a s? 1 o 9 o a [
YsznounamssantuauIaoudn insuauidovaindlszneumsnanivluuazniouen
: ' o = o & o = o
Uszima Fayafumaviaui ldawssuuniodefmuaiisvua 13 Taslianiuiasie
o d a e
taz1¥n155DI095VUUTININUNIY ISO/ TS 16949 3onauluramsizunauduy 9 11 "CB"
o = 0 = 1 = o
(Certification Body) 1 ugas91sefiunanisan Tasezlimiguasisfaniunanisviiau
P 2 & ) ' o o =1 ) ¥ 4 o
Uaz 1-2 051 @uegiuusazussen) uaznn q 3T sziinisasinlsutulunyveszuy Juilu

=1

msfudszAuladn U3 « nsdidntnmsnauiiu ldmuszuuuinsguniw 150/

= 8 §/ [

1516949 uazlunanzzdignd s mrhinisasnmoumsiauesudn 4 nsdifn e
asIRAA SR nE AT IIMTTIOumignd it nuaogri el vl oz Uy
UisnunIn 1SO/ TS16949 ogrio b uslumsfominernseifaduiu q Avild Tasens
“PITDONUULNTYUIUM SHALHAAANS M (New Model) 17 raandosfudafnuayas
ISO/ TS 16949 dmiunia Inadounduw Tl loide (EGR Pipe) $1: ©25.4x220LxSN” %1971
T idufims i fmanadede 17

1. doyanldsvuinngniideyanazsiwazidea luivineTunisiam

= = Qs o 1 S e y A [
iwazmwﬂummnwammmwmmwaﬂﬂmm, ATARARN DN {Tolerance) mg“lu Drawing
' = = 9] o o = 1 b 3/
v1aga WAy, swazidoavanannme #19 lumsiaud luasy dudu
o as & at o ?
2. 528201 UMIN IATINT “NM1I00ALUUNTEUIUNISHAILIHAAN N 11U (New
Model) d1m5uvie Inadounduwn Tnd oo (EGR Pipe) ju: ©25.4x220Lx5SN” wutlayn1nn
= oo v ¥ oa ] ' o ¥ o EY A A
msnauEuranimua 1 v1ensadesaui Idmsiaudoudousen T Wlesin
= oA g - s
P5099n3% 1 lun1smaa e
a g o o o & . 2 . . 1 o
3. szoznan lunIaIde/ v qﬂﬂm, W80 (Tooling) , 90 (Jig Fixture), LUWUWH
(Motd) azrdu q dwsuldlunmsyinismeasandauasmsHaanuulT v LN (Mass

. = & Y o 1 a o Ly o
Production) D5zazaa1lunsda 3 dUat uazwoumund 1o Srzsznanlunisds | FUenv

+

Y o o Yo |

hldnsaruguirdaiies ¥ sadenuszoznaiiivue noudwind1uin iosvnmswas/
o " o =) & AL . = = o =2 o 14
WUUAUA (Mold) ¥30 1AT09UD (Tooling) U1eyilaianuenlumsnaa/ v 1avild
- dl
sepza lunisviiaudeussn U
o s @ = P y -1
4, anuausa lun1svian (Skil) veewiina sl luoane tlosvimtuay
oo [ o 1 =2 ar o 6'9 & 9 o o
o9 lumavuineudsviavines lunsniau Faezdodlenarlunsmaunazyinmsg

AnsusunInenininieluuazniousn USEv < nIMANY
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5. NMIDBALULNTZUIHMTRAMUINAA AU 1) (New Model) wudaynunasin
o = Voo s o o 9
Al lunisyiaui liisane lun159a%i1 APQP, FMEA, MSA, SPC, PPAP ¥i11H
o 9 a  d [ g 1 a 9 = ar F=) ]
a1 Idnadwsoonut lidssdminnis arseziinsHaousuwdnauazhuaulag
3/ a 2 cg
a7 ls lumsynauuingsau
1 ) o = ar o' 1
6. A3 WU luNIFIOUNIEDALLUATEU UM TWAILHRAR A 113 (New
ar P 1 = o } =1 ; =
Model) wutlgmminwtinauuisaud ludhlemsiddouudamsyou steaniubealnd
o o 1 ¥ ¥ o 3/ o a o ° aq ¥
Fimsud luvih d Taedesanud lavszordvszszina lunisiigadssuumsvhaun i
F ¥
winauauiasinmsaamunanisiiang lasiinsaathiuigueamsviieiu (Kp1
ar o s a P o 9 ) = o 9/ d;. o o8 ar
Target) nazwayseia Mnsvwinnuihaulamudhnusisimua 3 Wodluidalouae
usegalolunisvhau
o e o1 ar ) ) A o o Vg o
7. lumad §UR endddvrieguassadu 4 sguiniiildnsvhauld laaud
daaaonszUIunsaud lumieunuinaa 13 wu wilnnudnmsidiayeenaulissun
o 13 ar o 3 = S 9 = . as ' -~
Mmlrviainys lunmsmauLas 1Al EuAUNISHNOUIY (Training) A1 Ind U1ganse
TgEnfimshnuuazanuiosmsHaasuaioingnamda luasiwfoundaston o 1w
NHUMIHAR A msifouguvesmswiation 9 v lviFonauazifaveadsly
ATZUINMIHERTILINNN MsBouudasiinsvhaui i ldnadwioonu ludedan
by o b3
ABIMs {Wuau
LY o ¥ a:%’d o 3 av
8. MSANNIBVDWNAUA (Mold) ilpearnaouiiiinis TdnuduiugdFunu
-:\y 1 LY o a o =Y s [ z:i
U5z 30,000 ¥4 WONUIRNW (Mold) HamsinuseviIindasous 1y ldnanw Sruldou
8 a = (Y o g & = ] 9/ L1 o T g/
22ADIINIURUUULRNN (Mold) Maga Fausmaoudigeldnm lumsidsunoudrouu
= H ¥ - A a v a a \
uazdivartunou (Resnondonianuanniu) Tedeelimsdiudsyud v Taonsld nsert
2 [ o . =1 d‘ i ;; v 1 1 c:i
w4 1Y R (Mold) definimngani ldnm lumsildsudsoniuaz fwaensalavy

mldeuisarivannamazarldielunmsyvauald dwaasluning s-1
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S .
Aoty Insert 1ND

nomyavuldae I

RSaiged P 1

AT 5-1 11518 Insert G 1 Tundfuw (Mold)

ar 5 = w A 3/ 1 ] ' dy g Y ' 1 :%’ ar
AsiunsTnsdsualgaad ladounnioeais o warll ddounwiounail 145y
o =] ' o ° o
nsUiudyamd lvua fazderaldnsihnulasems “smssonuuunszuIuM AL
= o o ' a a ' kY o L 3h P=3 .
WARATH JHY (New Model) dwsuvie lmadeunduw Indlaide (EGR Pipe)

! g_d ! Yy a iy o e
IU: 025.4x220LxsN” du5egaqe [ lameanman 1aianisvinulunased

VOl HDUUE

3 1o

1. a5z IdiRadodsranuaurugniazdumuiuyinu veswazidealy
¥

ar

o o 3/ v o o =1 A o oy 3/ o
mImhnuAUNegnAmInee lasdavhiusisas@eavsadeyanaoldlumsviiay

(Check List)

2. avsezvhpsmmuana lumavnau M Fanuuaz e usu o wua 19 61
¥

] $ o 8/ o 3 A = 1 Y o as 3/
useauhldmsvhamdeudousen ld iesnin liawisonsuguld Auiunisszuda

Jumlidusmnnuvieovseninaiulursiungarionaou lvhanunznarediv

L1l

LU
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Qs o o 5 < Ag o x .
3. pasvgiaviuazfivuaszoznanlunsdades v gUnsel, 1nT99ile (Tooling),
N (Jig Fixture), WURNW (Mold) uazdu 9 saudamsud o/ dFuise Aumadudn Taons
wisnguatinvosnuimsarAmuannunn-Nelumrhanu imeaanatlunisiauas
v s = PR o o <4 a
4. psvziaiuwuRnausulElumshauuasmnmsdnousuennens
¥ ¥
wamaluaznouen UTEM 4 NITANYT SIMNITATIMINATOUANUAITOVBININIIY
uazdavinfufnanuannsalunsvhauveswinau (skill Char) ooy 183 1wiinau
au'lnurhez 15 ldiha
o = ar = Yo 3/ £ a
5. asvevmsHneusywinaunarivay Wisnuduazdlalumsiouaiy
SEUVLTHITAUNIN ISO/ TS 16949
° 3 o = @0 Yo ' o aa
6. i lagardeszozia lunmsaged imuinmshauilvunou
o a . = o o a ¥
Wusyuuuaz Iwitnanumaniush waelimsdamumanisiiau Teeinsauthvunoves
1391197 (KPI Target) tazyouiada dmfuminaunhan Idamudhneiismua 3
A g o w 9
wedumaslaazasagalalumshau
7. Tumsfuwinaulny arsiimswosanauauRresminauludumug
aananIvianumuz auiunui Id5uueunusaasasusuUN T RRENAIINS
anudnglituniinawry msdaousunihnu aasAnsandIznmslumsdsudusa
P W 0 a ¥y & a ' i o a e
newsodanamyiauuawminnule saliradegunmassnuinwinaul §uinimeads
s/ - 3/ ar = 3/ =2 as A o g 1 =
a$rausagels o ldmidnautinnuianuaiauaanaaemsuaauludiuiaues
futinyouothuAufn
o o 2 v 15 =2
8. vhnsuTulye ud by Taemsiuvsold Insert i T Tuafuw (Mold) F4il
simiignnn e lunmslfeudesniuaz dsemsifeu i ldawiseswaanauas
] ) o 4 a o P 1 a ¥ & o
algnglumsiianuadld ilesnaduldousydesiinisilasuustiun (Mold) Waga il
1 dl Ll Xl 5
swmoudegeldna lumsfeusoudlauuunsinawdunou (Foenonsonnianuann
1)
9. MIMUNITOBAUVUNTZUINMSHRLIHARS D THa (New Model) 4UTHIS
o @ % 3 P o LY U Y Aw a o 9 =4 &
fuduszdvaniunyaminsuran Wdue ninnsurayeulumsmiam Wanuilugass
Tunuannuda e 55y Wan lumshau sazmivayn Idmsiineusuenminau
Y a v o g = < ' o b oa El o
TagIwinau Taauiaw lumsinaussuzdofiamu a1 9 uazdaaifuau meodiuse
= a o ll 1 ¥ 4 o ' o v =
AanMYDIKRRS N pinAniiles ey ldRemsmivayu uazanugaiuvesdusnis

qega
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Y 3 y ¥ 2 ' Y Y s 1
10. Wallfdsmngndmsse lnuazdagiuldsavihndaia ln (New Model)
-] o ar ™ a  w A e a VYo = @ o Ly
vaowanUiuraougdiuuveswaaduag inda ludepiy Tnduiumsiammuiunoy
at a0 ar o s = [
MIBONLUUUNIZUINMIHAUWEANWUN MY (New Model) A IABONLDDUS DA MUA 1S

(TavrorwwalFaununssdniudu q a1o)
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PPAP Ducument

1. Part Submission Warrant (PSW)

2. Drawing LuUwARSusivisduiivesgn
3. Drawing HUUHAASHHHT o FUAUDIY09UTEN 4 nIANL
4, Inspection Standard

5. Packaging Standard

6. Organization Chart

7. Supplier Contact List

8. Mill Sheet & Certificate

9. Quality Inspection Rreord (Ppk) & (Cp & Cpk)
10. Process Flow Chart

I1. Control Plan / QC Process Control Plan

12. Failure Mode And Effect Analysis (FMEA)
3. Measurement System Analysis (MSA)

14. Material Test Report

5. Lay Out Inspection (IF)

16. Initial Sample Parts & Inspection Data

17. Advanced Product Quality Planning (APQP)
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Part Submission Warrant

y U
MUAARUYIN N-1 Part Submission Warrant (PSW) (MITUIDINITUBUTUTUTIU

Tumswaia)
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YARNAPUND PUBLIC CO.,LTD

SALKING STANDARD (Wamig unsussy)
PART COOE - MMT-031-01 DOCUMENT No. SD-ENG-44
PART NUMBER . 1582A151-01 SUPPLIER . Inaba {Thalland) Co.,Ltd.
PART NAME Bellow Pipe (EGR Pipe) FUNCTION . Englneering REVISE No 2}
MODEL : MITSUBISH] 3E0D DATE - 28-Jun-2011
QTYIPACKAGE - 100 Pcs .
PACKAGE DIMENSION(WxLXH cm.} 26,6x61.5x17.0 /'b‘l oo QDD
WEIGHT(Kgs } I oy B !
PART(Pc) PACKAGE NET WEIGHT
0.127 0.50 13.20 APPROVED CHECKED DESIGN BY

sylnwaaeTuaau (ILLUSTATION OF PARTY

sUn TR N TR AN YR AU TR A T

""'UH/!HH’I"'L.I'I:J:l..

AN

W MM AUAAIA TR

TUAYDINTPUTLITTY

& sox

O pALLET

O Bac (O sxio

O Olher:

PR
Faslivitnamuz

() Plasic

O Steel

& Paper (O wood

O Other.,

YARNAPUND PUBLIC CO. LTD

PRODUCTION CQNTROL

MATERIAL CONTROL

QUALITY ASSURANCE DEPARTMENT

APPROVEO

CHECKED

APPROVED CHECKEQ APPROVED

CHECKEQ

Flow .

YNP ————® SUFPPLIER —————— » YNP

ATWAINALAN N-5 Packaging Standard (301505 TyMARA UMY 01195 §IULTTYABIN)
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SUPPLIER QUIEITY APQP PROJECT CONTACT LIST

INABA (THAILAND} CO.LTD.

Manufacturing Address

Y0030 111 Bankes

enthong . Chonbun 20160

T

el 03%-213215-3 Fax . 033-213216

Neams of Tide

Matling Addres: end E-Mall Addreus

Alr.Chaiwar Lunmekul

Charval@inabathai.com

M Waicharin Thongwong

Watcharin{@inabathal.com 0E1-$563775

Mr.Anewar Booncharoen

anayat@inakathai com

RN Sieilad

ninil@inabathai cam

Mz Tas:anes Sangpom

tagsanee@inabathai com

A Alasines Kameals

masinee@inabathai.com

Engnzer Mr.Theerackant Darnchaweng theerachard@inabathai.com 03%-213314-5
Enginesr M Jempon  Jumavut iatugoninakathai com 035-213414-5
Enginger Mr.Neppadol Chunhawijizra noppadol@inalyathai.com 033-213412-5

wut@inabathai com

Production Sup.

Mr. Wyt Chengklin

AINAIANLIN N-7 Supplier Contact Lits (310T0UBANTNTNADINTIZRAAD)
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Vi
ThaiNox

INSPECTION CERTIFICATE

I CORMNT
!

i

SACKING LIET HG 2 CUST PFO D) TR S AR LA TOR GIRDER HO » 551 |
LA Ry e AETh 2 4 i
i
H
i B S 3
| FROOUCT 20T GRADL  FINISK THICK WINTH LERGTH Cni WD) Gwilr) HiRG)
(mm) Liviere fon o Fa Ao
Siwaid 1 Py FERE 13620 di |
e — N - Ty - T o
i =£ f
(e s
{7 A
CHEMICAL COMPORITIEN s 7](
il i S | T :
Rl i S ] k- B ! ] ]
oo ! | | |
= e S e MK JIE f I |
Tl r m e
¢ -
! |
‘ HECHAMICAL PROPLRITES ;
2ol |
$15 1 |
i .l

=

Qualhe Earstas

Baraak Nanin

€15 Fecrua My

AWATAMLIN N-8 Mill Sheet & Certificate (1UFUTRIUaUTRVRITAGAL)
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A(THAILAND CO LTD 2aGE Y

Pphk Inspection Data Zrepare Date. G- Aug-201t

Foepen By Chacies B | sreccord 5
Par e 1SSIALE-01 (MMT031-01) Lot qpen B aked B Lot

| 4/ |
SariNeme | FIPE (EGRPIPEDIS4x220L x i) | Quamic 3070 ; pAd

Upper

Lewer

Meziusament

™

ralbs
<

[y e

e

ta|ra|rs

Targel erkJ = 167  Judgmenr ©

<Commenr-

MWNAFUIN N-9 Quality Inspection Record (Ppk) & (Cp & Cpk)
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PGE .

141

Cp & Cpk Inspection Data

Prepar: Dare

1-30-5

200t

fr
Ll

AIT-DILCL)

I

LaiNe.

Deport By

Checlisd B

Approved By

Pt Name

PIFE (EGF. PIFE O25.< x I20L X 5N}

ﬁ’, J'llf;

a2

M

3

ftem PIPEQ.D F:ICH
Standard @zsi=-e2 Q3103 MLz 10
Uppsr
Lower Ay

llzasuramant

4
2

g

4

) 200
5 21
7 aan
9 2204
9 2316
10 2258
ik 2218
12 220.0
13 1290

-
i

13 2Z2LE

16 268

17 b

18

13

20

21

22

23

s iy ld.62

i . 33.05 2641

25 s b 2633 220.0

27 3221 26,25

2 et 2672 2.0
-5 42 25.82 2200
3N 28 26 329.0

& 2838 542 2027

2833 587 Z21.20
26,31 2832

922 0.8%

on-1 b C.2¢

v+ 30 2343 271

-~ 30 2%.z% k) riag
Cr 1.4% 137 140 104
Cpk 1239 335 1.43 2.29

Judgment

()

@]

©

Target

Topr]l 2 153

Judgnrent @

v

Jutdgrment L

lNcex)

= oeT

Jusgment A

<Camment=

MWMAHUIN N-9 Quality Inspection Record (Ppk) & (Cp & Cpk) (via)
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Dunznlizza EROCESS FLOW CHARI BAGE 111
PRODUCT %0 184241510) [vABA (FHAILAND) CO.LTD, PROCESS ALL | PREEARE BY | ¢HECK BY |APPROVED BY
PRODUCT NaML PIPE ASS'Y EGR Q28dx2M0Le5N Dwg Nao. EFFECTIVE DATL 10N o101

Aulupui Anunal Chaiwal
CUSTOMER NAME Y ARNAPUND PUBLSC. LTD. Noue No, REVISION Y
| PIPE ASS'Y EGR_1582A151-01 |
MATER'AL RECEIVE & KEEP IN STORE
ISSUE TO PRODUCTION
sc
PIPE FORMING ANG CUTTING (AUTS CUTTING)
' CHAMFERING
e BELLOWS FDRMING
sc 3
LEAK TEST AND RUST GUARD OIL
[=4 |
s T FINAL INSPECTION
8 ™
. CLEANING & PACKING
9 i
" KEEP 11 STORE
" \L
DELIVERY TQ CJISTOMER
NQTE . 1 TO BE PART LAYOQUT INSPECTION ALL POINT EVERY YEAR

0| orenmmemactan. | <> - ND DESCRIPTION REV. CATE

= OPRRATIONIACTIVTY z

O WITH INSPEETION O PELAY

—] INSPECTION = TRAHSFORTATION

= V. |REVISE MASS PRODUCTIGN o1 10-Nov-11
vy 5TORAGH i, DELIVGRY 75 [NEW RELEASE 00 07-Jun-11

ANAIAKUIN N-10 Process Flow Chart (HUQTIN1T IMaTunszuIunIsHan)
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HANTSNAT D UAND Y EREOEY {appearance Check Attribute)

TARTNAME . EGR PIPE (@23 = 1 2201 x #N] PART NO ;o ISI2A50-00 (GIREIT-031-01) DATE : 10-11-11
INSPECTION ITEM . Apvearance Chozk (Bur Deforss Ot TOQLING CEECK : Visual Chack
5 4 Tp‘un'l'eru MR, PIVAWAT MRS, PRONTHIP MR PRAJUAB
GRITRRIGEE]

ANATRNUIN A-14 WANISATIVADUAMANY UL AWUONYDINAAT U

(Appearance Check, Attribute)
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HARINATELIAMN T e e tAppearance Check, Attribute)

PART NAME : RGRPIPE{O25 < x220L x 3

ESE2ANSI-01 (B T-0N1

DATE  10-11-1¢

INSPECTION ITEM

: Appearance Cheek (Bwr Deforn Other)

TOOLTNG CHECK | ‘Visual Check
. F AMATFAIY MR PIVAWAT MRS. PRONTHIP ME. PRAJUAB
R ELIRER [
1viads 1 1 1 2 1 2
239

ox

oW
silp it ¢ vimntwend Y
Hin | ] " | N
=] Dirit | Tulrinw
REPORTED BL. | APPEOVED EY.
M NIRUT IE ANAWAT

o & 7
AUAAKUIN N-14 WAN1INIIVTDUAUANYUSAWUDNUDINAAN N

(Appearance Check, Attribute) (AD)
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1335524 Date : Page 1 0f 3

15-Aug-2011

Client :

Nastoa (Thalland) Co.,Ltd,
Bangipoo Industrial Estate 555 Sol 9,Moo 4 7. Praksa, A.Muang Samutprakarn 10280

Thalland

Thao following sample{s) washvore submitted and Idenlilied byfon behall of tho client as:

Sample Descrlption
Sampie No.
Sample Condition

Samplo Recoiving Dalg
Tasling Period

Tes\ Requesled

Tost Method

Pipe grade 304

1358505

As per attached photograph
12-Jun-2007

12-Jun-2007 lo 15-Jun-2007

In accordance wilh (ho ELV Direclive 2000/53/EC and ils amondnmaeni directives

R}

(2)
(3
(1

With reforonce Lo EPA Melhod 30508 for Load Content. Analysis was performed
by ICP-QES.

Wit rofaronce to EPA Melhod 30508 for Codmilum Contont Analysls was
performod by ICP-QES.

With roforonce Lo wo!l decompasilion method for Mercury Conlant Analysls weas
porformed by ICP-OES,

Wilh reforonco to EPA Folhod 3060A & T1DGA Tor Hoxavalont Chromiuem,

Analysls was porformad by UVVIsS Spectromairy.

Tost Resulls Ploaso rofar 1o noxl pago.

Slgnod for and on behall of

SGS (Thaltand) Limllod
-~

lovT‘nlﬂ-p
Parapana Lirathpong
Hordlines Tosting Managor

g Tras Tosl Repor! i3 nsced by the Company sutfect la 3 Geoera! Conditions of Serviee prindod overloual of avalabio o0 requo sl 00 300035 B'e & waw T3 Con)
O Altorvxni i ghana 10 1ha i Laens of Aatel (p, inde ok arion and furiddcional 131 ue s gelned therein, Ut'eas oihoranip walod Ihi 1#3ula sFoan o fing ieif repor!
15, rifer oniy 101he samoia(s) eried Tres iesh repont ¢ 8008 bo 1efroc 0, B1Cepl in 11, wiiboul 1440 1nix6n podarr 100 of ro Company Anp Wiputhos v wd 8500 afon
O fxpory or Jaluficatman of Thv ¢ wrdard of appe arance of 128 topoel I unfa s hd and offerders may B0 rosecfrd (o 1he Il s qalord of the laa

-

AE840N 88105 41 294 J4BL-90 1 DA 107 291 7181 BI30) ' w

e v, |:Wam15er\.ce|0:;?3So-lel‘ls’eramﬂmJ Cronpeones
[

MWNANUIA N-15 Material Test Report (WaN13NAZDUAMIUTAVDITNGAY)
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SGS

Test Report 1335524

TEST RESULTS

Tosl rosulis by chemical melhod (Unil: mg/kg)

Date © 15.Aug-2011

Pago 2 012

1

Tost llam {s): o Mothed Rosult {1) ‘{ MOL ELV LImit |

(Roter to) |

Lead (Pb) o nd. 2 1000 ]

Cadmlum {Cd) {2) n.d. 2 100 7

Mercury (Hg) 1] nd. 2 1000 T
Hoxavalent Chromtuin (Crvt) {4) n.d. 2 1000

Tosi Parl Doscriplion
Rosull (1) malal

Noto :
{1) mg/fkg = ppm
{2} n.d. = Nol Deleclcd

(3 MDL = Mathod Dolecllon Limil

{(4) " * " Test molnod for hexavalenl chromlum Is roquosled by ho ¢licnt and would nol comply with ceitsln
OEMSs or outomeliva nssemblers requiromonts,

1037083

SATEWerdtlan | Laboratory Servites 11723 Soe ama (459 Rama 111 Apad Chongnonsea Yanoawa Bangloh (0120
v EG[0I2 6330541 701 148990 [ 466012 7917481 643 0F 58 wiwwv ugs com

Teds Tasl Repord 13 issued by the Compdny sudyect (o 48 Ganerad Condibans of Service prinied overles! o availatle on request and 2CCas3Itd A nnw 393 ol
ANenion (3 draemn 10 the Lirdaliony of Kabdily, lecfoavulication ang furhidictonal 53w s dokred ihgioin Urdets otherxiso slatod (the rpdults shown in Hids tort roport
1efer ooty fg the sample(s] testod This fest coport carnol b remroducod, Sreeft Jn full, withoud frior writlen permis §ion of tha Company. Any unsuthorirod aleraion
Iorgory of falfification of ihg Conord o sppesancs of IS repar! 13 unlauiul and olendors may b 103 Bcidtd 10 1hs fuilest prient of tho law.

Vitdsroloe 863G

AINAIAHUIN N-15 Material Test Report (Wan15MaaounuauUau09Ingey) (ae)
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Test Report 1335524 Dato : 15-Aug- Pago 3ol 3

SAMPLE PICTURE

TN G B G R T R i b e

Frug Fes Repert i 331083 Ly 1he Company 1utyedd o 1 Generd) Cordtiloni of Sernica peinled overteal of avarab'y on requod! ast pECETIGiE Bt Wi LS fom
Aprpreion is oraan fo L FALatons of Sabdiy, ndbawvelcalion aod jrdsdctonal 13 sug ¢ dedned therpin. Unless offieore oo staled the rolulil whoan in ihis foss ropant
roles oy fo Ihe Samyda (1) tevied. TRIG togd roport cannol De coproducted. axcert i lufl, wdboud price wrilen peimsson of the Company, Any enauthatized slovaton,
Torgery or faleitatann of I «onfecs or Gppearance of s repor I8 1Atk fud AT OFBrIerT My DO IYOLEC Ll [0 (50 ko st e vient of Tr Law.

1037083

SOScr s Al gy

ATWAIAKHUIN N-15 Material Test Report (WAMINATBUAUTUURVBIINYA) (#19)



197

guddauinauinsaolioondnsugandainnssy
QU3 HONSSUAIAAS UHIDNatasyswi

CALIVRATI 6 CFSEAR FORINPUSTRY, FACULTY OF FHGINEERISG, BURAFIA URIVERSTTY

Sastmoor, Mo, Cromlsani 20030 Tel O 8839 I91) 2,20 3830 Site, O 0510 1302 P

YN Fay O 2812300 www (b bgu oo

Customer Name

Customer Address

Insirument Descriplion

Moasusing Instrument Usad -
Standards Qescriplicn

RProhie Frojecior

I'racrabilily

Envirgnmenlal Condilions :

Manufacturer

Part Number LIS
D:awing Number fan-
Range

Resolulion

e calinration s nceat)

Uncertainly of Measurermiant -

maba (Thailand) Co Lid
J00/B0 Moo 1 Tumbaol Barkao

Amghur Panihong, Chontsarn 201060

0aa 100

Manufaglurer

TR

o 40 S unis Dy refersnce [ ng

The calbrauon was carfarmed al an amiient femporston

Chacked By : k\ {‘/\

§ LI

K induslny. Buraphi

‘/7 A ]
Mr. Vissan Kom;nguf

flarson i charmge

Code Number

Corl No. Cif11-T062

Page 1 ol 2

CERTIFICATE OF MEASUREMENT
BELLOW PIPE

Job No. WP11-050
Rocalved Dale 10 Nov 2011
Calibraled Dale 15 Nov 2011
Issued Date 16 Nov 2011
Issued By - Dinensona!

ra
1

eirology Laboratory, CIB

Measuring Melhod

Matlhod : Diract Measuramenl

Refergnce to =

Serial Numbec

Qa1 2L

casuremant 2uEndards

* National insne e of Metrology (Thadand) {NIAT)L threuah thi Ceificaie Mo DM-0025/08.

B " o e N
) =23 O wain relalive humidily al (55 +18) %

The gshmated unce 1ainy of measurement is 4! a cenhdenco loval of approsumately 65 9% {(coverage taclor, k=2).

st Prof.Theerawal Somsitikaimjanakoon

Authorezad Signalary

! ~

the permasion of i (RoeClor ¢ Calibratin Cerslgr

iR n CRMOD

AIWAIAAUIN A-16 Lay Out Inspection (MIATIVABUYUIA )N ] 0y IMuuuFus)
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Calibration Center for Industry {Burapha University)
Faculty of Englneering, Burepha University. Saensook, Muang, Chonbud 20131

Cenl No. CIB11-T062

Page 2 of 2
RESULT OF MEASUREMENT
® n Jarem & N
L — “‘ﬁ]ﬁlfﬂ] T
B o i
g
Measurement Value
unlt : mm
Item No. Noming] Valua Measured Valua Itam No. Nominal Value | Maasured Velue
1 0.80 0.825 21 2.00 1.698
2 25.40 26,436 22 2,00 1.564
3 34.10 34.448 23 2.00 1.559
4 34.10 34.387 249 2.00 1.644
5 34,10 34,177 25 2.00 1.691
8 34.10 33.978 25 1.20 1.376
7 34.10 33.860 27 1.20 1.316
8 6.80 6.841 28 1.20 1.093
9 6.60 8.671 28 1.20 1.069
10 6.60 6,842 30 1,20 1.001
11 6.60 6.519 A 1.20 1.120
12 96.80 96,435 32 1.20 1.085
13 96.80 96,582 3 1.20 1.316
14 26.40 26.523 K] 1.20 1111
15 220,00 219.540 35 1.20 1123
] 4.00 3.983 38 0.80 0.688
17 4.00 3.930 37 0.80 Q.762
18 4,00 3,955 38 0.80 0.724
19 4.00 3.956 39 0.20 0,131
20 4.00 4.039 Uncariainty of Measurement 0.0127
Uncertainty of Measurement 0.0127
Enc of Cartiicate

FR-REP-DI-CMM-02

. T = 9/ T
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INABA VTHATLAND CO.LLTD

Pace Layout lospection
Pant Nume : Bellose Fipe € 25.4 5 2201 < SN ParuNo, L EIRIATS: 01
Dy Mo s Yone (s -0 Centoteer - Yarnapund (Pebhic Co Lul
: A e A
FR M e M RE
) — ‘. E 4 1 ; - - — - -
o) @ - ] S
|
' 1 y
L0 i
AN
13 E- I
e B C S el = L Sl | BN —— L b -
1%
35
! % e
' T ! - 1 e
PHviEw i g_ = ,
414 e
(e /.'
SECTION A=A e MIEW 13
M Descripion Specification '\'|C:I“-II||.’“ Jinlige No Deseription Spevilican:n Measirs Judge
| Thickness os  +oox| @, 6L ¢ 2% Rocus 12 =03 1. {
H Dismerst Pipe | @254 207 s sl | ¢ 20 Radtin 12 aus | I 0 {yf’; I
7 Biameter o1 cas | 94 hgg 1 3 Rading 1.2 Las | .00 [)
4 Diameter | @340 205 | 94, 89 | o | 3 Hadin, 12 .os| | 1262 0
| b iNamerer [C IR L05 D—Fl < [\]‘] 1.“ LY} Hoactiun 12 o Ls l i [ -’ z ]

i fy iJmameier [P IR E 103 ‘} ‘}). “23 by 11 | [E TS [ 4 v LS f k (_)) | ol ¢
= Diameler ol o8 | 59 LA ¢ 14 Radis 12 vos [t 0
s Viteh 66 =05 | 0. R T Y 3 R 1.2 v’ P yZs ¥
a 1eh 66 -0s | 6.5 31 Fa) i wall Fhickness 4 A 0699 3]
10 Wirch W6 605 | Lo sk © ) 37 Wall Thickaess | 08 _ 9 1 Q.5 L7 7]
I Fiteh 66 03| E. |7 i) 15 wall Thickuess | 05 0 | O N7 éf J
12 Lungtl U6 8 30 :’H., L[ 3 "’7 { 39 Wekling [ine “03 Nu Ovet O \ =] [¢]
13 Lengih R x30 A SRS |
14 Delow Lengh | 263 250 [ %6 9 23 | |
Tetal Lengih o a0 | 21540

Lon Thickacsy a0 =03 a8, =t 2 o Y
17 Lon I nickoess AfQ) =03 ‘}_ 8 4 ¥,
s Lon Thivkness 4.0 03 o a5 ¥
9 Lon Thivkness 4.0 03 LA g
20 L.on Thickness 4.0 L0 | o, @35 %)
ET] Radlius 246 =05 l. 69¢
22 Radiss 20 o5 | |. D&Y 3]
21 Radisis w0 w05 | [.BYY &)
21 Radins 2.0 + 0.5 ,' &L L{ 0 ]
24 Rardias 20 -us | 1-EY] [
6 sedius 12 .05 | UG PR
17 Hachiss 1.3 L) [ -7] L i _,_'; i [ o ! e
JUDCGMENT ) iy, . INABA (THAILAND) Co.. Ll
7 ox J 1 e ' _—. ry [ 40 i epare By ‘hu.}"u) By | Approved By
MARE MR e T e T T M binepecteen Welding (s 1 v = o
NS [
SN g 1 bk /{
path w EPECTION N0 -
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