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The purpose of this research is to reduce the cost and increase the productivity of front
grille using value engineering technique. The study has shown that the primary function of
“Provide Beauty” and “Show Symbol” had the value of 0.06 and 0.19, respectively. Therefore,
the cost of components related to these primary functions had to be reduced by canceling the
primer coating in spraying process. After the improved spraying process was implemented
according to the customer standard, the cost of front grille was decreased by 34.87 THB per each
or 906,620 THB per year. In addition, the production capacity of GRILLE RAD has increased
from 452 pieces per day to 707 pieces per day which is 56.42 percent of increase. The production
capacity of GRILLE-F UP has increased from 227 pieces per day to 346 pieces per day which is

54.42 percent of increase.
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2. Twaenau (Polyethylene resins: PE)
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Item Standard ABS PP

Mold shrinkage ~ ISO 294-3/4 0.5-0.6 % 0.5-0.9 %
Tensile strength ISO 527 42.2 MPa 18 MPa

Melt flow rate ISO 1133 16.4 28-34
Flexural modulus ISO 178 2460 MPa 1900 MPa

Izod impact ISO 180 30 kJ/m 28 kJ/m

strength
Flammability ISO 3795 49 mm/min 65 mm/min
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Result thickness

Point Primer (10-15pum ) Base (15-20pum ) Clear (30-35um )

1 9.2 12.6 28.5
2 14.7 19.3 27.7
3 9.2 33.6 34.8
4 14.3 29 32.4
5 16.4 17.6 30.6
6 11.3 12.2 31.1
7 15.1 29 34

8 14.6 17.6 26.6
9 12.2 18.9 271

WINema: favul Ae wamsnageuh irunasingnmivua

5. Usiuanuna (Evaluation phase)
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A51N 3-14 sﬁ’unuma@umwm‘ﬁmawumuﬂixﬂemeﬂmmgmmmﬂﬂiwu

q

Y A Y
UUIN AUNU ﬂunu(um)

UUIAAAN  MUIAAN 1 UUIAAN 2 LUIAAN 3

= Aunuingau 342.98 302.37 328.98 325.65
e
g GRIER 451 4.32 451 3.71
E 1 d’ d’ %
g ANTDULATOIINT 3.76 3.65 3.76 4.64
a; 1 [ ) 4
= mlgneau 9 33.66 30.66 33.66 35.91
5 384.91 341.00 370.91 369.91

9
ﬁwmsnﬁﬂmﬁﬂmﬁ’unuw%’aumm Value index (VI) LAZHAAINLUADSLUINA

A991519% 3-15

M3°199 3-15 AxHgu

FRUGHIGEL WaRMRL  uaRai 1 uwRei2  nwdAed 3
AUNUAY C (UMN) 384.91 - - -
AUNUAWLLIANUAR W (U1N) - 341.00 370.91 369.91
Value index (VI) = C/W - 1.13 1.01 1.01
Han 1 C-W - 43.91 14.00 15.00

~ Y 1 . <} Y a A = 9 o
%1ﬂﬂ1illﬁ'fﬂjmfmﬂu‘lquﬂﬁ‘ﬁ1ﬂ1 Value index mu”lmmumﬂ‘ﬂ 1 HAUNUAIFA

q a
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v 1 4 4
gannaaluaisian 3-18
2. fieuiouilase A 1o B vz ldauminy 4 uaasn A JszauanudAyni B
) ~ o 1 ~
sZAUINNGA AI TuA15199 3-18
o = ) 1Y) o w g’/ 9 Y o
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L‘LGEJ'UL‘WEJ“LIﬂi]i]EJ B uag C i]uﬂillnﬂﬁﬁ]ﬁ]ﬂ aamnadlumsnn 3-18

{ o w o v 4
Gﬂi'l\?ﬁ 3-18 A1AUANNUTIAYVBIUNUN

IOET A B C D
A 1 4 2 3
B 1/4 1 1/3 12
C 12 3 1 2
D 1/3 2 12 1

AL EREY 2.08 10.00 3.83 6.50

Y
Y U

9
NUUAUIUKIAT Eigen value 1A8U51002108AMIATUINAIN

(3

o 1 v J v W { 1 [
1. u1mmﬂmmaxﬂaanummﬂ%ﬂ @\1@]151\‘]17] 3-18 miﬁaﬂwammmazﬂaauu

o ' 1 1/4
woe1lase U A = — =048.B = — = 0.12: 3 udu
2.08 2.08

2. MNas I luuaazu 89998 13U HasIUIVY A HAUNINY

Y [
A = 0.48+0.40+0.52+0.46 = 1.86 1Judu uazmmsnusuinuiladeou

(%

3. mawmuanudiay lasriaunasuesdiayluuaazind 15u auaNdIAY

9

[ 1 1.86 [~ o ] yq; @ 4
vouladw A 14N A = — = 0.4658 iWudu tazyimsnusuiinuiladedu
4

INMIMUIUNIAT Eigen value amnsndisieazidoamsmuin laaen1siei
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A1519% 3-19 AUIUKIAT Eigen value

990 A B C D 59U (Ki) Eigen value (Ri)
A 0.48 0.40 0.52 0.46 1.86 0.4658
0.12 0.10 0.09 0.08 0.38 0.0960
0.24 0.30 0.26 0.31 1.11 0.2771
D 0.16 0.20 0.13 0.15 0.64 0.1611
59U 1.00 1.00 1.00 1.00 4.00 1.00

Y f o 1
NMIMUINUINUNANVUTIAYUDIAT Eigen value ﬁ?ﬂul@gl}ﬂ\iﬂﬁNﬁ 3-20

, v ,
MINN 3-20 IV UNANUAINYUDIAT Eigen value

= Q %7/ % ] U
RIGIN] SIER iminanudinny (ofidud)
1 AUNUIAG (A) 46.58
= =S
2 NTYANIZUDNT (B) 9.60
v
3 VUABUMININY (C) 27.71
< a &
4 AUV UAIFUNU (D) 16.11
33U 100.00

Y
[ Y

auu?iqﬁwmmi’;ﬁ]ﬁanmmﬁ@ﬂﬂﬁawm%ga (Consistency ratio) 1Age1115D

1 1 Y o dy
UNUAIMIMAL IUduNS ll@mu

A= —1 (3-1)

1.86 0.38 1.11 0.64
+ + +
047 0.10 0.28 0.16
A=
4
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A-n
Cl = (3-2)
n-1
4-4
Cl=—=0
4-1
CI
CR=— (3-3)
RI
0
CR=—=0

11NNIATINAOUANNAOANG09UITYA (Consistency ratio) 1831 Consistency

. = Y (2 EY
ratio S 0 UANNTDANADINUUDIVDYA

v
v A

1 1 1 SOI v g o
WAIINMIMUINMIA Eigen value Tananimiin aunuiag lanudinyiga

&1 1A 1ua11A7 Substitution factor selection index (SFSI) Tastumnualuauns 3-4 &4

PPN [ ~
inainnaTan ldaan1snan 3-21

SFSI = 0.4658A+0.0960B+0.2771C+0.1611D (3-4)
d' SOJ % (] Q 1
AT NN 3-21 UTHUNANUAINYUVDIAT Substitution factor selection index
sgauANNAIRYLRaz Y
v o < = 2 o < =3 AZLUY
AuNUId9 M5UANZ VDT PUAOUMIMINY e uUUAITUOIY A2
(A)* (B)** ©) (D)***
ANAININ AN anad 1
a2 g
3 . Taififlaru 1.0
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anasliunan @ (vgaaenludSuam - tidiadululFuna
oy AAAN P 05
(1-12 110) gousu 1A, Rating 1) neousula
, l1ia (maaaenludfFum a3 tidiadulufFina
lyianaq . NN . 0
= ] Y . = o nm vy
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60

~ Y

) { ¥ A sl ok 2 4 A A
HUEHa: * TumMsandunuaIunann13091e Ao 3 11oSIFUABIFUFIUTLITIAIVIY AD 384.91

q u

=< o

2 : 2 o o I o (% {
UIN/BU G?Nﬁ’maﬂm 12 DIN/FU WINMITMHUATEAUAZIUY 11U 3 52aU ﬁf’] SEAUASUUUN
(= o A A Yy 9 [ A J A
0 "luumﬁaﬂm FEAUATHUUUN 0.5 AARINIUNGNATOIVD TEAUASUUUN 1 AAAIGININNIUN

Y Y = s as ~
NANTOIVD ** Glumi‘vmﬁﬁ)‘umiﬂmmzﬂlmﬁ ﬂ%ﬂﬂﬁ@‘ﬂiﬂﬂ?‘ﬁfﬂi Cross-cut FINUNINTI Y

=). D

@ Yy Y Yy 1A . @ A <
fJ’E]iJﬁ“]Julﬂﬁ@ﬂ@l@\?ﬂﬂ?ﬁﬁ@ﬂa@ﬂqulﬂu Rating 1 A9NINN 3-15 *** GlUﬂ']'iﬁi'JmG]fﬂﬁﬂWW
a £ a < 1 { o
ALY 9ZATaRUENNAIMUEnNAed e InMsgiadu Tasamasgiuneoniyld
A A I 4 < dal ~ Aa a Ad oy oA 1 a A a
fo Tiladula 2 Wanmelunui 200 x 200 Hadwas Tasiaduiivina lunu 0.2 Tadwas
Y

1 a 1% ' 2 £
memumnmmgmmﬂanﬁlzgﬂu%mmﬁm

Surface of cross-cut L1l
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Rating
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Greater
than
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0 1 2 3 4 5

MU 3-15 1199397 Surface of cross-cut

o J A

1UnN1IAIUIUNIAT Substitution factor selection index IaalFnarinITANMINAITI
d' U dﬂJ
1 3-21 fatl

1. nFeumeuuulnan 1 nuifade A a2 1daun1u 1.00 uaas ads A Tszau
anudingaounInNuAa 1 nigaiiesninaamldne’la 43.91 1 Fawnna 12 1w
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a1l deainasluasian 3-22

2. fisusuuunaan 1 nuade B az'ldaunminy 1.00 uaasdn Tade B Hszau
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4. a2 uUAaZUDIVDIUIAA 1Y WATIVLUIAAN 1 WAUNIAL
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A13197 3-22 NMIAIUIUKIAT Substitution factor selection index

MAUN 998 A B C D SFSI
HUIAAT Eigen value 04658  0.0960 02771  0.1611

1 1 1.00 1.00 1.00 0.50 0.92

2 2 0.50 0.00 0.50 0.50 0.45

3 3 0.50 0.50 0.00 0.50 0.50

o 1 Y a A I Aa A = Y
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ua’Jmaﬂﬂ1ﬂmu@1mmm§1u1uizuu Systems, Applications and Products (SAP)hlﬂﬂ\W]’Ohlﬂu

Il Pl v
M15197 4-3 MINAAFUAIU GRILLE RAD Ly (Aundemnuan1niaigiulu SAP)

Good part Scrap Down time Breaks Change over
Hour (Piece) (Piece) (Minute) (Minute) time (Minute)
08.00 - 09.00 50
09.00 - 10.00 62 2
10.00 - 11.00 59 4
11.00 - 12.00 62 3
12.00 - 13.00 60
13.00 - 14.00 50 2
14.00 - 15.00 57 3
15.00 - 16.00 58 4
16.00 - 17.00 55 2
17.00 - 18.00 28 1 30

Total 431 21 0 90 50
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ATNN 4-4 MINAATUAIU GRILLE RAD uuu vy (Aundemvuaniunaigiulu SAP)

Good part Scrap Down time Breaks Change over
Hour (Piece) (Piece) (Minute) (Minute) time (Minute)
08.00 - 09.00 50
09.00 - 10.00 91 3
10.00 - 11.00 89 3
11.00 - 12.00 92 1
12.00 - 13.00 60
13.00 - 14.00 88 1
14.00 - 15.00 94 2
15.00 - 16.00 92 3
16.00 - 17.00 91 4
17.00 - 18.00 50 3 30
Total 687 20 0 90 50
317 4-5 nFouifeumdin1snanTudIu GRILLE RAD
PRELHIGIL MIHAAULULAN mMaraauuy v
Change over time (Min) 50 50
Scrap rate (%) 5 3
Down time (Min) 0 0
Breaks (Min) 90 90
Cycle time (Sec.) 60 38
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(=Y o ] o 9 . é a Qy 1 a 1 A
wininga hiansnauld (Down time) Famspndarudrunuu@umazuuylvilug
Y
MIHGANNUFURAIINY FIIIDIVBINUNNUNNIUINNMIRAATUA LD VIANLAZ UL 11
v v v v
18 umnu Av 90 U1 NAINIHANTUIY FINMTHAaTUaILLLL@EL 181 60 JuNADFU
a Qy ay ] @ I Qy Qy ] @ Qy Qy [
wannIonanFuuld 452 FuaoTu T uFUNUR 431 Fuao U FUNTY 21 Fuao U 1Ay
a Qy 1 19 ¥ a = Qy a Qy 9 Qy [ @ I
msranFuauuuylnildnal 38 JunndeFu azausonanFuaIula 707 Fuaeiu il

Y Y Y v
FUNUD 687 FUADIU FUNUTY 20 FUADIU

d‘ a Qy 1 a 1 d' o '
M13719N 4-6 NMINAAYUTIU GRILLE-F, UP U (mmaﬂmwuﬂmmmgmiu SAP)

C—

Good part Scrap Down time Breaks Change over
Hour
(Piece) (Piece) (Minute) (Minute) time (Minute)

08.00 - 09.00 6 50
09.00 - 10.00 24 5
10.00 - 11.00 23 6
11.00 - 12.00 23
12.00 - 13.00 8 60
13.00 - 14.00 25 5
14.00 - 15.00 24 7
15.00 - 16.00 23 6
16.00 - 17.00 24 3
17.00 - 18.00 15 46 30

Total 181 6 0 90 50
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MINN 4-7 MINAAFUEIU GRILLE-F, UP v vl (Aundemriuaniniaigiulu SAP)

Good part Scrap Down time Breaks Change over
Hour (Piece) (Piece) (Minute) (Minute) time (Minute)
08.00 - 09.00 50
09.00 - 10.00 46 4
10.00 - 11.00 42 3
11.00 - 12.00 39 5
12.00 - 13.00 60
13.00 - 14.00 41 5
14.00 - 15.00 40 6
15.00 - 16.00 39 4
16.00 - 17.00 44 3
17.00 - 18.00 22 3 30
Total 313 33 0 90 50
3190 4-8 ABeudeumganInaasusy GRILLE-F, UP
PRELHIGIL MIHAAUDULAN mMaraauuy v
Change over time (Min) 50 50
Scrap rate (%) 25 10
Down time (Min) 0 0
Breaks (Min) 90 90
Cycle time (Sec.) 120 78
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Y
NMsSFeueumaInsHansuaIu GRILLE-F, UP uuu@uuazuuy lvyle

Y
a U )

a 4 1T @ Qy a
AAAILNWNN (Change over time) LIAUNINU A9 50 W FUNUITE (Scrap rate) NIHAR

Y s

S J a A 2 <3 J 1 a £ J = = J I J
FUTIULVVANTV09LHY 25 1loT1Fua uansnandFuaIuuy Inilveude 10 osidua
1 ra o 1 o . X a £ 1 a
“If’NL’Ja'IGII’ENLHJWNWWfgﬂlliJﬁ'liJ'liﬂﬂ']\‘]'luulﬁl (Down time) G'T%qm'iwaﬂwmmmmﬂmmz
Yy
L!,‘U‘]JGlﬁM1M§ﬂ15ﬁq@ﬂ1\ﬂul%u@ﬂ’3ﬂu FINAANVOINUANTUNNLUITNNITNAATUTIULUV VLAY
1q 9 1w A = a Qy a 9 a IS Qy
wazuuy v lgnauninu fe 90 1IN namseaaFuuLuUey s 120 IUINADFUIL
a £ 2 1w g £ 2 v o £ 2 T W
mmmwammm”l@gf 227 ¥UNADIU Lﬂu%mmﬁ 181 ¥UADIU ‘]ﬂlxﬂulﬁﬁl 46 ¥UNDIU LAY
Y Y Y Y
mmamumuuuﬂwﬂ%}nm 78 'JHT?W]’E](’]JH ﬁlzmmmwammm”l@sf 346 ¥UADIU

g £ s v o & 2 1w
L“]J‘Llﬁlfuﬂ'lua 313 %uma’m%mmg?{ﬂ 33 ¥UADIU

H Y
M3 4-9 a1518aPeAMIHAATUIY

= HUVIAY uu vy '
WU 7% = 7% = HAA1
PUNUA  FUNWES II IUOUA FUNWTE W
GRILLE RAD 431 21 452 687 20 707 255
GRILLE-F, UP 181 46 227 313 33 346 119

210137197 4-9 T4

TLNTEUIUNITHAAT UL GRILLE RAD uuu@unantuald 452 3udety Tae
3 Qal =1 Qy 1 9 Qy = Qy ] 9 1T Aa ay Y Qy 1 [}
AuFuaud 431 Fuae Iy Fuwds 21 yuaiu uazuuu Ivunaasuanu'ld 707 yuasiu
Taosluauaua 687 3udetu auauEe 20 Tudesy Tasannsonaasuauinld 255 3u
AU

a Qy a a Qy 9 Qy 1 1%

TUATLUIUMIHAAT U GRILLE-F, UP nuu@unansua1uld 227 yuaeiu lag
3 ay = Qy [ Qy = Qy " o (=Y ay 9 Qy 1 [
FuFuaud 181 Fuao U FuNUTs 46 Fua iy uazuuy Ivundasuau'ld 346 yuasiu

g £ A 2 4 o 2 = Y a £ A 9 &

TaoluFuaIud 313 FuaoTu FUNWE 33 Fuao U 1asaUITONAATUNUNY 18 119 Fu

A9
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< o A g aq 9 Y a Y Yo
HJuﬂ’]'i'JYS"I!.'Wf)ﬂ’Jﬂﬂil‘]fuﬂ'ﬂﬂﬁu']ﬁclﬁllﬂﬂ'lllu'm3@11&ﬂ15ﬂaﬂ1ﬂﬂgﬂﬂ’ﬂﬂﬂ’]ﬂu@

Y v
Tusuanueomilu 3 Tou fe Tau A vzdeslimsviualintlaiduauuazeglusi

[ H Y
nasguasmimualiasinga o 9a Tou B fluleuidesiudlmlnafiyuauliiay

v & A I A 9 < A [~ L=
mmummmmﬂuﬂﬂ‘ﬂwaumﬂm uaﬂmqumﬂ%u C Lﬂuimumaﬂumummmwuﬁ

v 9 9
lidntlafyuauld TasannunuinasgiuuesFudunazsu Ao Base 15-20 um, Clear

30-35um

H Y
A15190N 4-10 yuaNUHIaNsHaauuy vy

Result thickness

Point
1 2 3 4 5 1 2 3 4 5
1 15.8 202 158 21.3 215 302 305 322 325 321
2 163 206 182 19.1 178 302 362 352 31.7 332
3 15.7 207 184 19.6 183 30.7 348 351 323 342
4 199 158 167 16.6 202 352 37.1 33.1 302 326
5 21.8 205 173 154 161 309 352 36.2 361 335
6 223 185 192 174 231 385 322 324 321 319
7 19.1 211 201 223 213 31.7 328 333 383 3l1.1
8 182 183 17.3 199 222 323 313 342 327 321
9 16.6 202 19.8 154 199 302 342 326 349 315
WUNYIHA: A1 AD wamimﬁauﬁ”hjmumm%ﬁgﬂﬁﬁﬁmu@
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[ 9 9 9
1NAMT 19N 4-10 miwammﬂﬁuwmwmmmwuwawuﬁmﬁawuimmazﬂqﬂ
o Yo A nm Y A o J c’;’; a J
ﬂTWL!ﬂiﬁ?ﬂﬂﬂﬂﬂqﬂﬂ1ﬁif§1uﬁ1ﬂﬂﬂWi'Llﬂ Tag1NMTNANUHUIVOIUAAS FUNUAT
A Y 1 o Y a A [ = =
HIATITU mmmﬂwuiuﬂ1ﬁWu‘nﬂmﬂﬂmmﬂmﬂmaauiumﬁiﬂmmm;ﬂ;mm"luu
v v '
waﬂimmeﬂmmwwmmmmwaﬂﬁwmaﬁunumﬁwammm Lﬁﬂ\‘]mﬂﬁﬂ%MWm

) 1 Ao
ﬂ'lﬁslclﬂflﬂgfﬂ')']ﬂﬂ’]wuﬂ

=)
NINATOUMIIAINTIN
< o A L y ¥ a Y 1 Y
Aumsiamoniuauganuauauli ldawunasgiumskaa Tasgna 1o
Y
nasgumruald duaasde 11il
@ L ¢ . v g A - - -
9UN3InAIIIFUTIUIOOUA (Checking fixture: CF) 31 UgUnIaldVaATUHTIF
v KR q" A q" 1 AN o A A Yy 9 Y o rg EY
VIAFUNUNOATINAOVFUAIUNTANBULIANIE HIDNGNAIRDINT IHTUUL 19 1
= [ Qy Y 1 % S o g’/
MIATINABUIRNIZYA FIT W30 IAvAUeITUIY Tadms 1z 31519909829 nainviniy
OF) 2 o & A g A 7 < 7
wlFdnuuuunnuuunusunudsivsoteyannaeuiumes uazilugilnssinslaae
1 Qy [ ~ o Qy [ ay Y 9 o I o
vinatazglIvesrununounashyuIUIazsulsEneumiaeny taziluginsal
1 le { @ le I %
¥elumsasaeuruunmsatavayuueenyilua1avld (nspection data)

A o [ ay 1 = d o 1 Y = 1 o
Lwammiﬂiuﬂgdﬂmmwmaa%umuiumma dl| G]NQ?Jﬂiﬂ!ﬂ\?ﬂﬁ'l'Jflwﬁ@\ﬁJﬂ'J'mlliJuﬁl'lll'lﬂ

1 dY o 1 1 1 o qy [ §
HASHIUNUNUDNTITUANN €] ﬂauﬁ%mmmnﬁw%mm @NﬂTWﬁ 4-1

Checking fixture part GRILLE-F, UP Checking fixture part GRILLE RAD

] 7 2 7
NINN 4-1 Qﬂﬂﬁﬂ!ﬂiﬂ%%uﬁﬂuﬁﬂﬂuﬂ

E Y o A A o ]
msammﬂ%mmﬂszmmﬂﬂ (Gauge) mmﬂumsammﬂﬂizmw"l%mnaammﬂ

2 Aq ¥ < o ' Y o Y Y
euawmmmiwmma:mmm:iamiﬂumi’m INTICVUIANN 9 Ulﬂi‘]ﬂﬂ'lﬂ‘L!ﬂUl’JiJ‘L!Lﬂi]Lm’J

9
v @

=2 3 Aa Y 3 o & Aq v 2 ~
wvsathnten s lulssnugaamnssuitlusuunndunanlFlunsnsvdousuaull
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'
S o S =

Y Y
fail 1) 1n3AA1NIT ) (Taper gauge) U VHIzIA8 Tansldnaziiernasan ey ¥
[ 1=} Y o 1 AQSI d‘ J [
anvazisnveuny l¥iaszezanurievesrunuilszneusenu 2) amy laine
I 4 ) v o 2 2 gll
(Step height gauge) 1 un3oslodmiuTavuIaveIANNGIUEI T TaeFunuiuIzdoad

&l a Y o o dld [ tg dl
NUAINUITUNT NIV UDNAUADDANUN

Taper gap gauge Step height gauge

[ 1 Y
MU 4-2 1AT09lDTAFUNIUYTLIANND (Gauge)

Y
AMINATOUFUIIY GRILLE RAD a2 GRILLE-F, UP U Checking fixture
v

] 1 [ 1 a 4 1 [ ]
1871 MIATIEUF0IIITEHINFUNU (Gap) TaslHinlesinsaeatn sz niaresdng

2 o P 2 YR A Y 7 2 )
YoIrununUglnsainsaeurunuldnEmuluvesglnssiasndouFuauugd’

v v
g IMfeunuAIATgIL taz TuaIUNMIATINAOUVBUFUNIUYDIAGY (Step)
2 AA 1A v o S A ' S ]
TagnfFouveuFununugeesnNivmaduenunuszUgUens o T vl
v 2

an lane lumsasrvaen TaednnveUFUNUREUAUNUTLUIUUBY Checking fixture

1 1 dl Y A (% 1 v dl
Llﬁ$’E)”I‘L!ﬂ”l‘l’lllﬂmﬂﬂﬂ‘UﬂTM”IG]iﬁ”lu ANNINN 4-3

ATMINTINAO Gap Tag Taper gauge AMINTINTOU Step At Step gauge

] y
7NN 4-3 MITaFuUlsZnNng
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ANNATTIUMIATIVAOUFOITNIZUINFUNY NTATFUNULADTTzo3H 1 5 Tadwas

A1 Aav A a A ~ Y o ) o af dy LAYy Y
nazlAMnaAMNe £ 0.7 Hadmas (Mgnmmvuad M5 unIaisuaIuil) inai lnoeg

l a o i g 2 A J '
TugaNAaANUIREALAAINFUNUUURIUNBNNITATIVAOU HAZAINIATTIUNITATIVAD

Y vy 4

YOUFUNUVDIANNGINT A TFUNUUAD 52821119 0 HAdNATHI 009G TUFINNA 0+ 0.7
a A A oA Y o ) [ al dy = LAY Y ' a o
Hadwas 3o 1y (MgnAhmuad msunsfisuaIuil) sawanisnaaeuai laeglugienn

4 v 2 3’/ ] ' [ {
ﬂ’J'lllLﬁ@L!ﬁﬂﬂ'.l'l‘lfuﬂ1u‘L!uNTL!LﬂiLl“ﬂﬂ'liﬁﬁ']ﬁ]ﬁ@ﬂﬂﬂllﬁﬂﬂiuﬂ"mlﬁ 4-4 118 4-5
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A
T BACK VIEW
_ GaugeA Gauge B Gauge C Gauge D Gauge E Gauge F Gauge G
(1) P/ : s
' 2 s 6) h B E 1
. = = 5 e ) N 4 - —rr 21050
(1) ) al - — e 4 11
g - Eﬁpﬁﬁﬁﬁgﬁﬂf -
o A — 21000
;oo L) b '—5 4 = e .. ~ - | 12‘
1 (1) (1 " (1¢)  |Frontlviewi: -
- \ T . d
Y-450 Y¥-400 YV-350 Y-300 Y-250 Y-200 W-150 ¥-100 Y-50 0 Y50 Y100 150  v200 %250 Y300 Y350 Y400 Y450
INSPECTION DATA SHEET
Check Date Current Part New Part
ITEM POINT TOLERANCE
1 Y380
2 Y325
3 Y250
4 Y150
5 Y10
6 Y-10
7 | Y-150
8 | Y250
9 |Y-325
3+0.7
10 | Y-380
11 | Z1040
12 | Y-380
13 ] Y-200
14 | Y-50
15 Y50
16 | Y200
17 | Y380
18 | Z1040
1 Y380
2 Y325
3 Y250
4 Y150
5 Y10
6 Y-10
STEP 0.0£0.7
7 | Y-150
8 |Y-250
9 |Y325
10 | Y-380
11 |Z1040 RH
18 |z1040 LH

NN 4-4 HANMITNATOUFUITU GRILLE RAD VU Checking fixture
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(a) ) (s (9] (12
[N N I S R R
: i e
= ! = g ! =)
E;\i_n 14 Z1100
) =% G ugem.a be D \ Galige E \&(j zﬂfF e &dx)
N M =8 M e Back View | . oo
Y-500 Y-400 Y-300 Y-200 Y-100 Yo Y100 Y200 Y300 Y400 Y500
) 0 0 0 0 0 0 )
(2¢ ) (1¢) [ 1€ w_i;‘ {{e ) (1)
INSPECTION DATA SHEET
Check Date Current part New part

ITEM POINT TOLERANCE 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
1 Y450 +0.1[+0.1|+02[+0.1[+02]+0.1|+02[+0.1[+0.2]+0.1 +02]+0.5[+0.6[+0.5|+04[+03|+04[+02]|+0.5[+0.6
2 | Y400 +04|+04(+03]|+04]|+03[+04[+03[+04]|+03[+04M+03[+05|+02(+03]+0.5|+04|+03]|+03[+0.5]|+02
3 Y300 +0.5|+04(+03]+04|+03[+04[+03[+04]|+03[+0.5 +0.7[+0.5]|+03[+0.7|+0.5]|+0.7[+05[+0.7|+0.5[+03
4 | Y200 +03]|+03[+05]+03|+05[+03[+05][+03]|+05[+03 +0.6(+04|+0.6[+06|+04]+0.6[+04(+0.6|+04[+0.6
5 Y100 +0.0|+0.1[+04[+0.1|+04[+0.1|+04[+0.1|+04]+0.0 +0.3[£0.0|+03[+03|£0.0|+03[=0.0[+0.3]|+0.0[+03
6 | Y200 +03]|+0.1[+04[+02]|+0.1[+03|+02[+0.5]|+02]+0.1 -0.1]-0.1)£00(-01]-0.1|-0.1]-0.1|-0.1]-0.1]=0.0
7 Y-20 +0.1|+02[+03]+02]|+0.6[+02[+0.1|+04]|+03[+02 -0.1[£0.0]-0.1{-0.1]=£0.0]-0.1|=£0.0]-0.1{=0.0]-0.1
8 | Y-100 +02|+02(+02]{+02]|+02[+02|+02({+02]|+02(+02 l+02[=+00|-03|+02[=+0.0|+0.2[=0.0|+02(=0.0|-0.3
9 [ Y-200 +0.5|+05[+02]+0.5|+02[+0.5[+02[+0.5|+02[+0.5 +02]|+03[+02({+02]|+03[+02|+03[+02[+0.3]|+02
10 | Y-300 +0.5|40.6[+05]|+0.6|+05[+0.6[+05[+0.6|+0.5[+0.5 +0.6]+0.5[+03[+0.6]|+0.5[+0.6|+0.5[+0.6[+0.5|+0.3
11 | Y-400 +04|+04(+06(+04]|+0.6[+04|+0.6[(+04]|+0.6(+0.4M_+06(+06]|+0.5|+0.6(+06|+0.6[+06|+0.6[+0.6[+0.5
anr 12 | Y-450 307 +03]|+03[+04]+03|+04[+03[+04[+03]|+04[+03 +03[+02]|+03[+03|+02]|+03[+02[+03]|+02[+03
13 | Y-490 -03(-0.1]+05|-02(+0.1]|-02[+04|-02(+0.1]-03 -05(-04]-02(-05|-04|-05]|-04|-05[-04]-02
14 | Z1100 -04(-03]-02|-05(-0.1]-03[-02]|-03(-05]|-04 -04]-02]-02(-04|-02|-04]-02|-04[-02]-02
15 | Y-400 +0.1|+0.1[-02[+0.1]-02[+0.1]-02[+0.1]-02]+0.1 0.0 | £0.0 [+ 0.2 [ £0.0 | £0.0 [ £0.0 [ £0.0 | £0.0 | 0.0 [+0.2
16 | Y-300 +04|+04(+0.1{+04]|+0.1[+04|+0.1[+04]|+0.1[+04_+0.1[+0.1|+02|+0.1[+0.1|+0.1[+0.1|+0.1[+0.1|{+0.2
17 | Y-200 +0.6|+0.6(+04]+0.6]|+04[+0.6|+04[+0.6]|+04(+0.6_+02(+0.1|+03|+02[+0.1|+02[+0.1|+02[+0.1|{+0.3
18 | Y200 +0.1|+0.1[+05[+0.1|+0.5[+0.1|+0.5[+0.1|+0.5|+0.1 +04]+0.1|£0.0[+04]|+0.1|+04|+0.1(+04[+0.1|=0.0
19 | Y300 +02]|+02([+0.1{+0.2]|+0.1[+02]+0.1{+02]|+0.1[+02l+04(-0.1]|-02|+04[-0.1]|+04[-0.1]|+04[-0.1]-02
20 | Y400 +0.1|+0.1[+02]+0.1|+02[+0.1|+02[+0.1|+0.2[+0.1 +02[-02]-04[+02|-02]+02[-02(+02]|-02|-04
21 | Z1100 -02]-04(-06]-0.1]-03(-0.1[-04]|-0.1]{-02[-0.6 -05]-04]|-04(-05|-04|-05|-04-05[-04]|-04
22 | Y490 +0.5|-02(+0.1{-02]|+04[-03]-02[-05|-0.1|-02 -06]-06]-07[-06]|-06|-06]|-06|-06[-06]-0.7
1 Y450 +0.0 [+0.1|+0.1 [+0.1[+0.1|+03|+02[+02]+04]+0.1 +0.1[+0.5|+02[+02]|£0.0|+0.1[+05[+02]|+0.1[+05
2 | Y400 -00 |-03 [-0.1 |-04 [-0.1 |-02 [-02 |-03 [-0.3 [-02 -02 |-02 [£0.0 |£0.0 |-0.6 [-02 |-0.2 [£0.0 |-0.2 [-02
3 Y300 -0.1 |-02 [-0.1 |-00 [-03 |-05 [-03 |-0.1 [-02 [-04 -051-02 (-04 |-04 |-05 [-05 |-02 [-04 |-0.5 [-02
4 Y200 -04 |-0.1 [-02 |-02 [+0.1 [+0.1[+03|+02[+02[+04 Ju-0.1 |-02 |-04 [-04 |-0.6 [-0.1 |-0.2 [-04 |-0.1 |-0.2
5 Y100 -00 |-03 [-05 |-03 [-04 |-0.1 [-02 |-02 [-0.3 [-03 +0.0 [£0.0 |-04 |-04 [-03 |+0.0 [£0.0 |-04 [+£0.0 [£0.0
6 | Y200 +0.1 |+0.1 [+0.1 |[+0.1[-0.0 |-03 [-05 |-0.3 [-0.1 [-02 +0.0 [-0.2 |-0.5 |-0.5 [-04 |£0.0 [-02 |-0.5 [£0.0 |-0.2
7 Y-20 -03 [-0.1 |-04 [-0.1 [-02 |-02|-03 |-0.3 [-0.1 |-0.I +0.0 [-04 [-03 |-03 [-0.2 |00 |-04 [-03 [+0.0 |-04
8 [ Y-100 +0.1|+0.1 [+0.1|+0.1-02 |-02 [+0.1 |+0.1[+0.3 [+0.2 jul+02|-0.3 |+0.1 [+0.1 |0.0 [+0.2 |-0.3 [+0.1 [+02]-0.3
9 | Y-200 -03 [-0.1 |-04 |-0.1 [-0.5]-03]-04 |-0.1 [-02 |-0.2 +021-02 [-02 |-02 |-0.1 [+02 |-02 [-02 |+0.2(-02
10 | Y-300 -02 [-0.1 |-0.1 |-03 [+0.1|+0.1]-00 |-03 [-0.5 |-03 -02 |-0.1 [-0.1 |-0.1 |-0.5 [-02 |-0.1 [-0.1 |-02 |-0.1
11 | Y-400 -0.1 [-02 |-02 [+0.1 [+0.1 |+0.1]+0.1]-0.0 [-03 |-05 -041-03 [-05]-05 |-05 [-04 |-03 [-05 |-04 [-03
12| Y-450 00207 -04 |-0.1 [-02 |-02 [-03 |-04 [-0.1 |-02 [-0.2 [-03 -051-05 [-0.6 |-06 |-02 [-05 |-05 [-0.6 |-0.5 [-0.5
13 ] Y-490 -00 |-03 [-05]-03 [-0.1 [+0.1[+0.1]-02 |-0.2 [+0.1 -021-03 [-04 |-04 |-05 [-02 |-03 [-04 |-02 [-03
14 | Z1100 -02 |+0.1 [+0.1|+03[+02|-04 [-0.1 |-0.5 [-03 [-04 -031-05 [-04 |-05 |-03 [-05 |-04 [-05 |-04 [-05
15 | Y-400 -04 |-0.1 [-05]-03 |-04 [-0.1 [-0.2 [-02 |[+0.1 [+0.1 +0.0 [£0.0 |-04 |+0.0 [£0.0 |+0.0 [-04 |+0.0 [-04 [£0.0
16 | Y-300 -00 |-0.3 [+0.1|+0.1(-0.0 |-03 [-05 |-03 [-04 [-0.1 =02 |£0.0 [£0.0 [+0.0 |-0.2 [£0.0 [+0.0 [£0.0 |+0.0 [+0.0
17 | Y-200 -02 |+0.1 [+0.1 |+0.1[+0.1|-0.0 [-03 |-0.5 [-0.0 |-0.3 +0.0 [+0.2 [+0.1 |+02 [£0.0 [+02 |[+0.1 [+0.2 [+0.1 |+0.2
18 | Y200 -02 |-02 [-03 |-04 [-0.1 [-02 [-02 |-03 |-0.2 [+0.1 +0.6 [+02|+03 [+02 [+0.6|+0.2 [+03 |+0.2 [+0.3 |+ 0.2
19 | Y300 -00 |-03 [-05 |-03 [-04 |-0.1 [-02 |-02 [-0.2 [-02 -0.6 |+04 (+04]+04|-06 [+04 [+04 [+04|+04 (+04
20 | Y400 +0.1|+0.1 [+0.1 |+0.1-0.0 |-03 [-05|-03 [-0.5 [-03 -0.6 |-0.2 [£0.0 |-02 |-0.6 [-02 [£0.0 [-02 |+0.0 [-0.2
21 | Z1100 -03 |-0.1 [-04 |-0.1 [-02 |-02 [-03 |-03 [-0.1 [-05 -03 ]-0.6 [-0.6 |-06 |-03 [-0.6 |-0.6 [-0.6 |-0.5 [-0.6
22 | Y490 -03 |-05 [-03 |-0.1 [+0.1 [+0.1[-02 [-02 |+0.1 [+0.1 -04 |-04 [-02 |-04 |-04 [-04 |-02 [-04 |-0.2 [-04

NN 4-5

NAN1SNATOUF U GRILLE-F, UP UU Checking fixture
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Evaluation requirement items Evaluation schedule and results
Test std. Test results Judgment
No Test/Name Acceptance criteria
Number details description (Pass/Fail)
Appearance MES MN 600 Substrate exposure,
1 (AUMN Attached table 5 peeling, cracks, thin Meet Std. Pass
ﬁﬁmm) MES MN 601 Item 4 paint, runs, sags
MES MN 600
Gloss Within the limit of
2 Attached table 5 81.7 Pass
(ANUNT) standard parts
MES MN 601 Item 5
MES MN 600
Color tone Within the limit of
3 - Attached table 5 Meet Std. Pass
(AUMNRAT) standard parts
MES MN 601 Item 6
Color fade-out MES MN 600
(AUNNUBIT Attached table 5
4 4 “ Class 5 Class 5 Pass
wognnaol Attached table 14
17) MES MN 601 Item 7.2
MES MN 600
Adhesion 2 mm. Grid
- Attached table 5
5 (Msgane adhesiveness test Class 5 Pass
- Attached table 11
VYDIH) Class 4 min.
MES MN 601 Item 8.1
Hardness MES MN 600
y Pencil hardness 1
6 (GRIPTONIEN Attached table 5 HB Pass

V9I7)

MES MN 601 Item 9.1

HB min.
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Evaluation requirement items

Evaluation schedule and results

Test std. Acceptance criteria Test results Judgment
No Test/Name
Number details description (Pass/Fail)
In adhesion MES MN 600
(MIAUABLTY  Attached table 5
o 4 70°C £2 °C; 240 h.
7 nANUNEDYIY  Attached table 13 Class 5 Pass
- Class 4 min.
aANINYUNYY MES MN 601 Item
q9) 10
MES MN 600 Gloss instrument
Gloss instrument
Heat resistance Attached table 5 (GR): 90 % min.
v (GR): 100.83%
8 (ANUMUNUY Attached table 11 Color tone: Class 5 Pass
v Color tone: Class 5
ANUIOU) MES MN 601 Item Adhesion 2 mm:
Adhesion2mm: Class 5
11 Class 4min
Thermal cycle
MES MN 600
resistance Appearance: No
v Attached table 5
9 (AMNUMIUNMU blistering, peeling, Meet Std. Pass
- MES MN 601 Item
UNYUN cracks, or wrinkles.
, 12
lasulag)
MES MN 600 Gloss instrument
Gloss instrument
Waterproof Attached table (GR): 90 % min.
o (GR): 101.06%
10 (miﬂmﬂum 5,10,11 Color tone: Class 5 Pass
- Color tone: Class 5
VYDIH) MES MN 601 Item Adhesion 2 mm:
Adhesion 2mm: Class 5
13 Class 3 min
MES MN 600
Gloss: No
Attached table 5,10
deterioration in gloss. Color tone: Class 5 Pass
MES MN 601 Item
Acid resistance Color tone: Class 5
15.1
11 @Nudunu
, MES MN 600 No etching, spotting&
AONIA)
Attached table 5,15 swelling
Meet Std. Pass

MES MN 601 Item

152

Conform to Attached

Table 15
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Evaluation requirement items Evaluation schedule and results

Test std. Test results Judgment
No Test/Name Acceptance criteria
Number details description  (Pass/Fail)
Alkali resistance MES MN 600 Gloss: No
12 (mm;ﬁ’mmwia Attached table 5,10 deterioration in gloss.  Color tone: Class 5 Pass
ﬂlN) MES MN 601 Item 16 Color tone: Class 5
Alcohol resistance MES MN 600 Gloss: No
13 (mmsfﬁummiﬂ Attached table 5,10 deterioration in gloss.  Color tone: Class 5 Pass
uaanaaai’) MES MN 601 Item 17  Color tone: Class 5
White gasoline
MES MN 600 Gloss: No
resistance
14 9 . Attached table 5,10 deterioration in gloss.  Color tone: Class 5 Pass
(ANUAUNTUND
¥ - MES MN 601 Item 18  Color tone: Class 5
UINUUUFU)
Oil resistance MES MN 600 Gloss: No
15 (mmsfﬁummiﬂ Attached table 5,10 deterioration in gloss.  Color tone: Class 5 Pass
ﬁwifu) MES MN 601 Item 19 Color tone: Class 5
Windshield
washer liquid MES MN 600 Gloss: No
16 resistance Attached table 5,10 deterioration in gloss.  Color tone: Class 5 Pass
(ANUAUNIUAD  MES MN 601 Item 21 Color tone: Class 5
H o
W UFANTSIN)
Grease resistance MES MN 600 Gloss: No
17 (mmﬁ’mmu Attached table 5,10 deterioration in gloss.  Color tone: Class 5 Pass
Ul‘ljﬂl‘lﬂl) MES MN 601 Item 25 Color tone: Class 5
Finishing MES MN 600
, PDG Meter: 0.2 to
(ﬁfN@ﬂ’J'ﬂJNW Attached table 5
18 - 0.5 min PDG Meter : 0.5 Pass
LASAITNLTYD Attached table 9

v
VDINIBUITU)

MES MN 601 Item 26
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Evaluation requirement items

Evaluation schedule and results

Test std. Test results Judgment
No Test/Name Acceptance criteria
Number details description  (Pass/Fail)
MES MN 600
Gloss instrument
Attached table 5 Gloss instrument
(GR): 80 % min.
Weather ability Attached table 18-4 (GR): 97.3%
v , Color tone: Class
19 (ANUAUNUND MES MN 601 Item Color tone: Class 5 Pass
4 min
ANINDINH) 28.4 Adhesion2mm:
Adhesion 2 mm:
Drawing part Class 5
Class 3 min
WeC3
MES MN 600
Attached table 5
Chipping Attached table 20-1 Class 2 min Class 3 Pass
resistance MES MN 601 Item
(ANUAUMUAD 30.1
20
ammnadeuly MES MN 600
MIVAFIFUNU Attached table 5
Tﬂﬂﬁﬂ) Attached table 20-1 Class 2 min Class 3 Pass
MES MN 601 Item
30.1
MES MN 600
Scratch resistance Attached table 5
v , Quality: 70.0 to
21 (ANUAUNUAD  Attached table 21-1 Quality: 86.0 excl. Pass
" 86.0 excl.
NTUAVIU) MES MN 601 Item
31.1 Sc2
MES MN 600
Synthetic gasoline
Attached table 5 Color tone:
resistance
22 v , Attached table 23 Color tone: Class 5 Class 5 Pass
(ANUAIUNUND
Y o A MES MN 601 Item
UINULATDN)

33
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Evaluation requirement items

Evaluation schedule and results

Test std. Test results Judgment
No Test/Name Acceptance criteria
Number details description  (Pass/Fail)
MES MN 600
Impact resistance Attached table 5 Appearance: No
23 (mmcﬁ’mmu@ia Attached table 25 blistering, peeling, Meet Std. Pass
UINNITLUNN) MES MN 601 Item cracks or wrinkles
35
MES MN 600
Rust preventive Gloss: No
Attached table 5
wax resistance deterioration in Color tone: Class
24 v , Attached table 10 Pass
(ANUAUNUND gloss. 5
Y o A MES MN 601 Item
UWINUTAUY) Color tone: Class 5

24
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