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ABSTRACT

This thesis proposes method of defensive problem in advance in value engineering of
product plastic design. We use method of GD’ for the control and find a problem in doing value
engineering product plastic design prototype. The salient feature of the proposed method that
presents in this thesis is to use method of GD’ for value engineering in product plastic design
which enables the accurate estimation a problem of the quality accurate from cost reduction of
doing value engineering in product plastic design and can make product design plastic process
performance capability improvement during of product design prototype and still can use in
control process capability of procedure in short-term and the long-term. This thesis employs
principle of GD’ which compose GD-1 (Good Design), GD-2 (Good Discussion) and GD-3
(Good Dissection) in the control and find a problem .The guide line in the improvement and the
test for final check of good quality straight according to forecast. This thesis presents shown to
method and the various computer simulation result to verify the proposed method as comparing

with method that still has no the control and find a problem in advance .
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0 0 0 (1] 0 ] 0 0 0 0 0 0 0 0 0
@ 0 (4] 0.04 0 0.04 0 0 0 0.04 0 0.04 0 0 0 0.04
004 [ 004 | 004 | 0.04 ] 004 | 004 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04
@ 003|003 | 003|003 003] 003} 003]003]|003]0.03]0.03]|0.03] 0.03] 003] 0.03
.04 0 0 0 1] 0 0.04 0 Q 0 0 0 0.04 0 0
004 [ 004 | 004 | 0.04 | 004 | 0.04 | 0.04 | 004 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04
] 0 0 0 ] 0 0 0 0 0 0 0 0 0 0
@ 0.04 0 0 0 0 0 0.04 0 0 4] 4] 0 0.04 0 ()]
@ 1] 0 0 0 U 0 0 (1] 0 0 1] [1] 0 1] 1]
@ 0.04 | 0.04 | 004 004 | 0.04 ] 004 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04
0 0 0 0 0.04 0 ] ] 0 0 0.04 0 0 0 0
@ 0.03] 003) 003 003] 003} 003 003]0.03]0.03] 003|003} 0.03]| 003 0.03][0.03
0.04 (1] 0 0 0 ] 0.04 L] 0 0 0 0 0.04 0 0
@ 0 0 (1] (1] 0 0 [}] 0 (4] 0 0 0 0 0 ]
0 ] [} (1] 0 0 0 0 0 0 0 ] 4] 0 0
0 0 0 )] 0 0 0 0 ] 0 0 0 0 0 0
0 [i] 4] (4] 0 0 0 Q 0 0 0 0 0 0 0
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Y 1 [ X L4 do
M13190 2.1() %ﬂyﬁﬂiiﬂﬂﬂﬂﬂfﬂﬂ’ﬂdSﬁﬁ’]’lx‘l%ﬁﬂ&ll&iiazﬂ‘izﬂﬂﬂﬁ'l’iﬂ‘UENﬁdﬂ‘if‘uﬁElBﬂlmU

w ;
AINATTIUHEAT N IINAIBE TN 16-30
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1INATIIT 2.1(n), (1) ihdeyantsaTIsdeUTes TN HINFadtaRznIzan 130 Y04
ﬁaﬁ%’uﬁaammumnmmgmwﬁmﬁ'mqﬁmmﬁ'uaén%mmﬁ 1-30 MM IUIUKIA1A ST
ANUANNINAUAUTTOUZVOINTZUIUAT Cpk(ﬁm‘fi”un'szmumiszazé'u) uag P, (dmiy
NITUIUNTIZEZH1) uazﬂ'waazﬁaﬁzﬁﬂﬁuﬁlumxmumsLﬁammﬁmmwﬁunuummﬂ

¥
n3zUIUMIHan 1y 133uead M3 uAI8 11)51N51 MINITAB Release 13 Tanasil

Data for Process Capability Analysis of Standard Design

LSL Target USL
Process Data | i 1 within
- o | ; 1 e Overall
Target 0 =
usL 0.2 [ | Potential (Within) Capability
Sample Mean  0.0106667 | ] Cp 3.93
Sample N 30 | I CPL 4.14
StDev(Within)  0.0169472 CPU 372
StDev(Overall) 0.0169472 | I Cpk 372
| | CCpk 3.93
| | Overall Capability
| | Pp 3.93
| | PPL  4.14
PPU 372
| | Pok 372
| | Com 3.33
l |
[ T ‘|’ T T |

| ¥ 1 bl T L} I I 1
-0.18 -0.12 0.06 0.00 0.06 0.12 0.18

O bserved Performance Exp. Within Performance Exp. Overall Performance

% <1SL 0.00 % < LSL 0.00 % < LSL 0.00
% > USL 0.00 % > USL 0.00 % > USL 0.00
% Total  0.00 % Total  0.00 % Total  0.00

71U 2.9 nsmludaswaves Cpk Ppk tazAveudolunszuiumsheonuuuamanas g

a  w '
HWAAnNUN

253 wafﬂé’ivmmsmmmu%’aya 21NN13RBAKLNNANATIUNAAS WA IEAN
nnnsnlugili 2.9 mdunlsiddydmiumsdinnedanuausauaaussougved
nsstumInszerduiasszuzen efne 14l
1. lua@auv94 Process Data
1.1 LSL(Lower Specification Limit) = -0.2 ia@tuas, WHAAITHA 190310 HUAIRNIY
1.2 Target = 0 Tadwas Anaavesdofvmuamms

1.3 USL(Upper Specification Limit) = 0.2 Haaiuas, AOAMIHLUUUBIYMHUAIRTIY
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1.4 Sample Mean = 0.010667, AR Acv0fina
1.5 Sample N = 30 1, FethaguaiTnsqudled
1.6 StDev(Within) = 0.0169472, sifioannunavssosau
1.7 StDev(Overall) = 00169472, Anfioauuinasszozen)

2. Tuduu94 Potential(Within) Capability
2.1Cp=3.93 AofdaTinu AT UANBNNYBINTLUIUAS LT 0L AU Tl
AvtimInY 3.93
2.2 CPL = 4.14 ADUDLIUAATNVDIMAFIANUT N TOMUANYNINYBINTELIUMS
HUYsTT AuF TRty 4.14
2.3 CPU = 3.72 f0U0UIWAUUYBIMATHANNAINTAMUANIATNYBINTZUIUATS
sz U TimasTiondy 3.72
2.4 Cpk = 3.72 ADAA¥TINI AL 0F A3 A UL VBINTTLAUMS LT E 0L H U ad]
Mdsiiniify 3.72  Fuilusiiidmdedo (519 24)  dmvaussauzvos
ASTUIUMISE UL AL

3. Tue 94 Overall Capability
3.1 Pp = 3.93 A 1dailnn e s adufnen MU NI s UMD Loz % i
ATHINIAY 3.93
3.2 PPL = 4.14 A0v0UUAa 19909 1A Y HANNEIHITOATUANIAINUBINTZUIUATT
wszszeFimda ity 4.14
33 PPU = 3.72 fDUBUWAUUUBIAIAFIANNEINTOAUANINIHYDINTZUIUATS
s ZszaFaTImdaTIiaAY 3.72
3.4 Ppk=3.72 AoAAYTin I IR ALT AU YBINTEUIUAS I LT EUS 0TI H]
Adaiagy 3.72 fuilusfiamaeds (a1s19f 24)  dmuaussouzves
ASZUIUMTILILHN
35 Cpm = 333 AeAnanvasinademMuamRmIE A sinNUTIITaAY
AUTIUEYBINTEUIUNI O AT TR v 3.33

4. Tud e Exp. Overall Performance
4.1 % < LSL = 0 % wledifuddadiuniadasiunniesfioginiiinaduaiaves
Pomvuamniz luszozeng

dd dao a o d 1 { )
42 % > USL = 0 % l‘l.’f)il"h’uﬂ’ﬂ'ﬂﬂ’l‘uﬂﬁﬂﬂﬂtcl"lﬂﬂﬂ‘iﬂﬂﬁﬂqgﬁ’]'mﬂﬂﬂ'mﬂu‘ﬂﬂ&

Pammuammz luszozen
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a 1 =y as d (] { 1o T e [
4.3 % Total = 0% Nﬁﬁ’)u‘ﬂBQﬁﬂﬂ’JHﬂﬁﬂﬂﬂ.lWHJﬂﬂﬁﬂdﬁﬂgﬂ'lﬂ)']?‘lﬂﬂﬁ"lunw 3Ya b0

annaduuuvesdemuamms lussuze1
5. 199 Exp. Within Performance
5.1 % < LSL = 0 % wefiduddadiuniasusiunnsesiioginiiidaduaisves
Jormuamme luszordy
52 % > USL = 0 % wefifuddadiuniasusiunniesiioggeiiidaduuunes

Y o Y
vaﬂmuﬂmmﬂmzﬂzﬁu

(]
1 a

5.3 % Total = 0 % HasIMVBITATIUNAAS AT UNNI BaTIBgMINTIARAG LA LT Y
ndifaduive e muamnz ussus du
254 deapilnsasemeudeya mramsesasuuuuINAIgIUNAASAEINA1EAR
snnsdlugdfl 29 sxldmaussouzueanszuaunsssosdu, Cpk - 3.72 uagm
AUTTOUZUBINTZUINMITZZEY, Ppk = 372 Husmnilineydnied fanudesnts
madugamwiazaNssouzeenszuaums lunswandius1uumnn (Mass Production) &4
f1 Cpk LAY Ppk ‘ﬁ‘lﬁ’mﬂﬂszuwnwsﬁsﬂuﬂaﬁ%’wmmzmumsﬁﬁmquﬁummﬁ’mms
yoslseulumswaadiuduauann(Function TT):&T@‘&u Yedesiinalivlyalagiznisan
AUNURAIRILTTNITVBITIMINTTURWAN dUTWABAYBNNATTIUMS T IAMANTTNUZ Y
szuIUMsuazIsmsvesimnssuganlunsaadunuezndaluriaded 2.6 waz 2.7

AMUAIAL

2.6 AMUMINAUAZUUIANUAAVBINM I UATILHANNANITOVDINIZUIUMNS

a ¥ - b oas e o 1 - Jé -
TuadaiiazeTuistennuninoniayil dauls A1w1s1lmes aalunmsuinisaanin
¥ o & 9 9 ' ™ @ oA A A
Y9INIZUIUNTUY Hanusuiludosdumia s aumarIUNI9A A VAV S DIAT B IHDA 199
4 Yo a : §
o lH s uUNT 10899 uaIYIT0UBINTZUIUNITNUIFDINARINAITOBNLUULATZUIUNS
[l E ¥ ¥
AINA1I AABATUMIAIUANNTLLIUMTNLFTIHAINNTAIVAUATZUIUMT NAILNDMS
o a 9 A 1 = = d 1 cf B U
aadulvlumsuddyminmunzauae il Tasdneninusauilszisveuwanszyenad
v
MHIEMIANE AL AT IZT DINIINA NS DUAZ AT T OULUDINTLLIUMTIN 1Y
lg Ll =i
HIBMI19ENA1D9AN NN YIGYDIAINAINITOUATAUTTOULVOINTLUIUMS  ANT
=1 = a d
EDYIATNYDINTSVIUNT AADATULUIANNAA UM IATIZHANUEINITOLASANTTOUY
YINTTUIUMT AT

2.6.1 ANHHHBVIANTHATHTIIOVOINISUIHUNT
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HNIMMIsuns MmN INS ML lanosaglannumingyenuE I
YBINTLUINMT (Process Capability) 13 811 Montgomeny (1996, p. 431) Idtign1dn
AMUENNTNVBINTLUIUMNT WHINIANUDIA NV UAND (Uniformity) YBINTLUIUMT 4

[ @ 9 ' Y Sy v o -4
wwyhmsialanasanuduilsveanain 18 (output) 119n30UMS Taversuiunoonla 2

L] z/ - 1
Usznnde anuruds laosssuna lugisszoznaiay q uazanuiulsaasariaarlu
dl =y ) g" 1 = o/ i
vz ASQC (1996, p.93) lationu Hegedunn anuaunsavesnszuiums fio “Wnaiiua
-~ a A A A oA 2 o a o @ ' o
asneaAuALLlsimsosiionsonszuaumsuiladuiumamelaanuduulsars 9 f
Uszdiunnan1IzNnaInyaly” (The limits within which a tool or process operates based upon
minimum variability as governed by the prevailing ciscumstameces) uaz lAvreanunuy
A a o @ o 1 { = a
WHANE T VAN “aanzivainvaly (The prevailing ciscumstamces) Nuanurumls
s 4 5 _— . 2 . 3
moluvesnszuaunanilanlszaoudis winauaw@es FagaunnunauRyd uazdus &
finuuanaieldannszuaunsiivszaeudrominaunats 9 au agaAveinnais q umas

2 Ly o a o ¥ Ao o .

wazdu 9 Feaoumsdsaiuanurumlsnelunieldaniszhdinauin 9 (Restricted
. 1 da o o 9/ ' @ P 1 Y a a
circumstance) 1a2 ANANUTUTUABITMB AR NIAHLYSAT Tomane 1HiRanURY
H L -] a ‘gJ
uilsh lansadidana I lumsdauaae
] =1 =Y - 1 TR 9/ = 1 A d' a =Y

o1 lsha Hewnnan PBasudeazides uazaseunguunn i q siiluliow
Y04 Juran 8¢ Gryna @47 Juran and Gryna (1998,p.16.14)[3] 11 Juran and Gryna
(1993,p.393)[3] 18 15 10azidoa 13@4ii

A < o & & o o met

NIEUIUNT (Process) D B3AsnouuBUIzMININvBUAITOIINT glnTal 515
ingAu uazwinauinelfifian1swia (Unique combination of machine, tools, methods,
materials and people engaced in production)

age d‘tg T as d' ol y

AMUANNTA (capabilitty) fip ANUANNTONIUBIAUANTIaUN 1A UMInaaouHe I

o o o

ﬂiit}ﬂﬂﬂ‘ﬂ‘ﬁﬁ’d "IiJ’l‘iﬂ’.!ﬁvlﬁs]’ (Competence, based on tested perfomance, to achieve measurable
results)

¥ i ]

AU ANAINITAVBINTZUIUAS (process capability) HINUAINIT ANUALLLT Tay

ady Yo Qs a as et A j AR .
BITUMIAN MRS UM TAVDIHAAAUNNAATUIINATLUINAITNAAYY (The measured, inherent
variation of the product turned out by a process) Tag# Juran and Gryna (1993, p.393)[3]ulﬁ"1mw
AUy 131 anuaunsan 185 un153a (Measured capability) 92111083 AIA1UAIUITO

“ Yo =Y 1 9 & d s P 9ar a

Y9an35zUIUNISA 185 umsdsziivdudayatuiluwamninmsianun ldsunmsnaan
ATTUIUMINANYT LAZANUEINIT0 IAUTITUIA (Inherent capability) VZMUIBTY AW

° a w Jel a i
miuaveveIHARs MNAKAA la1InnszIIUMsRegnieldanzmsaiugu
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wenvnii Fauladamunsafiniilunwesnnuannsavesnszuaunis 1@ AIAG
(1995, p.79)[3] Amsden et al. (1986. p. 133)[3] Kane (1989, p. 267)[3] Mitra (1998, p. 378)3]
Western Electric Inc. (1984, p. 34)[3] ttai¥ Wheeler and Chamber (1986, p. 125)[3]

wanit 1&ioudsnmumnovesanumniovesnszuaunsuds sduaelilzan
TNUTIRNUHILVBINTAABIAINEANINTOVBINTLLIUMT UATMTAATIHANUEANTD
YDINTZUIUNIT 1AY Montgomery (1996, p.431-432)[3] Tausnanuuanaalunnurineves
svaaes13aeudiadany nafe nisAn¥IALETINIAvEINTTUINMSI3] (Process
capability study)¥zM1n0ae Mssmuasainevewdaduaii Idinnnaszuaums uda
yimsadiemisiusmdeyaiiuansdmvesnniimoiainan uazdidoyasyluaniiz
muldnmsnaugquiszgimseyuumesdadmiunszuumsiidndell uazervezon
MsAnIET MItmuadnymzyoIHaARSuIT (Product characterization) d1M5UMINATIEH
ANUAINITDVUBINTTUIUNTI(Process capability analysis) wnIneaNuds Msdszdivany
Aumlsvosnszuaums (mﬂmflugﬂwaﬁafTﬁ?’ummﬂmxgﬂuﬁ%izuﬁqgﬂmq ANz
USUIUNITNTZIIHYDINITUINLUDY) wagdinsrzanudulsisudedmuanieminves
HaRfust AaeaIuRTaNa a5 A 9 iemmsaaauiuusidnde
HBANATIIATIIMIINAYIY 817 Mitra (1998, p.374)(3] uaz Harry (1997, p 9-10)(3] 1argal
ANUMINBYBINT AR IR ANUAITAYenszuauns Heglugilde q 91 nuneanuda
msmmdadiuveeraasasiunnedfifannnszuaunsanay lusmsiiindnmang
Y14 191 Westem Electric Inc (1984, p. 3436)3InAuAe Ndmameatinnuninelndifeeiy
s liSamnusuiiudeeiansanusnsmaneseenainiy

Fwduluineriinuiduissiehsnaresdianuuandeiuiie msnyanuamse
Y04NTLUIUMS FLATOUARUEINMIAIIMUATIITInD S voInARfu uazmssziliumany
fundsvasmnfimeidingnn  luvazfinsTinnsianuanisnvesnssuiums oy
asounguiImsInmanuAuulsvemfimeifivududofmuamnizniadnves
Nﬁﬂﬁmw‘ftmzﬁmuﬂmmeqﬂuaammr»?’uuﬂ‘nﬁ"ﬂmiaﬂﬂamﬁ'uuﬂwmﬂizmums@»ia"lﬂ

2.6.2 ANUIADYIAINYBINTZLIUMS

TuMs IR ITHANLAINTEVDINITZUIUMS wiinnuduiutedslndFanumsaiugu

NIZUIUMS Aaasgln 2.10
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ANUTWITRUBINISLIUNT

lifianwauise ianuansa
(4) anMIzgUNDe | (3) AN1TEURUGUNES °
USL . <
(Chaos State) (Brink of Chaos State) =
:
=
=
] ba]
= a2
=
o]
=
=
& = =
(2) TANEUIUANN () @anzIuAnTH &
o] o]
(Threshold State) (Ideal State) € 5
; 2 =
Se
3‘
[
5
LSL =

USL : #inadamruammzamuuy (Upper Specification Limit)

LSL : finadeimuamnizdman (Lower Specification Limit)

31 2.10 annzaeanszUIUMS[3]

Tugit 2.0 wudinszvaumsiaetan Tleldnumssuuneendlu 4 anae
sznoudly

ANZTUANIW (deal state) UAZAATIZAOUTUANN (Threshold state) Fuiluaniazdi
AIEUIUMSTIARO5AN (stable) Fiamnsamanisal 14 uduandrafunssianiagSuanmiy
nszuumIszianumuse luvazfianzfeniuanin nizuaumse: hiflanuainse
aodedmuammzuennmiuuds dnlizneudiunniazisudugams (Brink of chaos state)
HAZAN1IZGUNES (Chaos state) Fufluannigiinszuauns ifiadesnm il liansa
mamsal Idmaesannzuduandefuassianazdudugunds  anudunlsves
aszuuniegmelunnuiuudsivenldiRavseffavesann luvasfianisgundaes
naNuAlusveInszuIuMsogmuueninavesmln

MmﬁmwﬁmmmmmwQﬂszmumsﬁmﬁﬂi’fﬂqaﬂmm'si’ﬁ?"fwhadmf’u Haa
Sufludesiisannewauei feyadananiianuduulsnnaungsssumna visaunaia
593093 Hennsofinsa ldnmopmesnndsnnssaunnmaneni dsfiagdluasi

2.2


CLP13
Textbox
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A3 .vAIMaT 31815N ana AUNQUUUFY dungiidmuald
(Dr. Walter A. Shewhart) (random cause) (assignable cause)
A3.18A135A tawile MIVINT | SUMATITUIA TUNAHATT TUHA
(Dr.Edward W. Demming) (common cause) (speacial cause)

As. 1o 9311 YUY mme.:é'é)%'q mmguum?ﬂﬂin
(Dr. Joshep M. Juran) (chronic) (sporadic cause)

M3 2.2 Anwdulsnnaumgaien luguuesven)aannsdaanna]

anwAulsilaungnnsssunaselidnvazmmzidigyAoaunsamamsalanuy
v A =t a o P P> @ da a
Tdiiesnintinnuadosnmawaaslugli 2.1 (M luvaginnuduwlsitiaunaia

= o - T o 9 d'.
53 70NA dlldnuush itunsamansaidumun1a dwaadlugali 2.11 ()

fnszuunskanegmeldunasn il 53 smA(Common cause) ’

AL IzIadsInasAna AT INTOAIANTS 1A

S

ANHULNIIFUNN

310 2.11 () dnvagve MRl sNEUMATISUNA(3]
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a d a e 4
WITTWADIVDINAANUN

s Inss N AMIFNTIRDE1
. L) ' ﬂﬁnmiﬁn =1 Faded
- e N e e — — e e e e T R —— |
wannITan | o
i matlszidivuma
/'__"“\ "
nsaaaule dh } FEUVNTIA
i
dadudaunnies - Cp.Cok
wazTUHgUBIA AU Fp, Ppk

UHUQTIAILAL

UHUATN LT T

sun 22 ATTUIUMIINTILHANNA NS AVDINTZUIUAI[3]

AT IS IEHANUAIISavesnszUaumsinaaslugUfl 2,12 i e
uwannuAanszuumsdadulimeada Teodaulolusivazdoaaansafnuunudyld
NNARANAL] UNT 2 uaznnnszuuMITnTEHaai wwuhmsinsziaauannse
voInszuIuMsezegnielduuinnuiannuiieiosniwussnszuiums seaianudsuiy
pdsdandanneiszdnsianudriladiwgdnssuvesanuduulsierssuunes iy
ﬁ'ﬂumwmmmﬁ’uuﬂsT,ﬂmiﬁummuﬁhaszﬂznmém (Short Term - ST) FzUanR
anuannsa lunissvieiinnzdan (Repeatability) ¥99032U71N15 1A Harry and Lawson
(1998)(3] I&TomnnumineyeasatszoznaIdy q (ST) Snsludatos (Subsen) 09
ns:mumaﬁ"lﬁ’%’uminmam‘]aunﬂmhmmé'm ﬁsﬁﬂqwaﬁiﬂmsﬁw‘"ﬂmmammﬁumJi
fifasssumdeonlld uazlasdndey ldmsaumeninmsanuriidmiusmuannudy

uilsmeldan1iz NaTiga(Entitement)YBIATZLUIUNS
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= 4
WITTUIRNDT
|

ST 5

3 ST 1

amural

ST 4

~ . i MIANEITZEZEI(LT) = )

T ¥
7U7 213 anwdnlsveamsAnuuuszes funazuuuszezen 3]

P =1 T @ 5
vingd# 2.13 Tuaasldiiuhvinavesnnufulsvesnszuaunsluszeznardusedl
Y | 1 o 1 A o o a "y = = =
anulndifsansounnaenuedis lifisd vy uadmniimsfneluszeznaiien Long
j r s =t -.3 4 ot A
Term-LT)Vuud szwuiumaanuiuulsseiivinalnagin desnnnanuduulssznang
! g ~ o a A an ¥
nainaduzuaastinnumssalumsiuniion wie 31UsA1%0aR (Reproducibility)
YBINIZUIUNTS 1AY Harry and Lawson (1998)[3] 1HHENNANUNNNIOYDIBITLHLIANG)
- T 4 o 1 '
(LT) HWInuatos (Subset) ¥8INIZUIUMIN IATUMITTIWTWANINTUTeTzeE N
[ o
Wz WA nnaueanuils 14Manue 1ag Harry and Lawson (1998)[3] 64 lduuzain
¥ o o o o
1 lddeyadmautlszina 30-200 M dnsumsnuszeznae?
¥
ar @ w a
weN1nuda Harry and Lawson (1998)[3] 64 lduaasfennuduniusvesnnumulsvo
5 =2 W ~ Yo
NILUIMMINAMIANBITZEZ AU (ST) HazmIsAnEITZIZ1 (LT) Aagili 2.14 nag 1ddmua
v @ = o ) s a 1
ANUAURUTNNAAAMAASYOIANUAINTOVBINTTUIUMITNITDIAIFUN 2.15 Tasaznu
[~ @ | o 1 1
Tumsfinywuuszezon L1) widhinnuduulsit ldnnaanudulsssrnesasnives

=)

- QQQliyd'. - { a g"

mMsAn i es llsaagdaanmaunnanudesunvsnnuiuulsuunssogdy (STUUIR
1 A -1 Qﬂd" r L 1 5?

+1.5 1M1U9eA 1INz an vWio £1.50 oUAINIIHIOAUYAAS (Setting) VYDINTTUIUAT

f =}
a1 A

LT

ST +1.50 (2.1)



LSL

e

- | ANUAIUT0 ST !

s AN -

ANUAINIGD ST
LSL USL

30

ST 1

ST2

ST3

STn

71 2.14 AN FURUTYBIANNANTOVBINTTUIUASULY ST 1A LT [3]
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Taoraninnisfinyies Mldnudwmniinislssdivanua s oueanszuINmITHaL
o 4 a P
Anaseziinisineineld msfnuiszezeny @) e ld ldnansTasiznaziounany

o3 - -
Husianniiga

{ v w Jda = LY
71 2.15 anuduiusiFendiacnanivsanuiuusuuy ST uag LT [3]

a o ¥ X 1 4 ° N
lumsnnzianuamnsavesnsyuiumsil sziuegiviteu luviedermuadnng

= 1 -Qy 1 = l::. o J ‘S’
AT UFAAIVDINTZUIUNITHI 0 I TunsaiidmualdauwaasvesnszuIuniTnse
v d' (] o ] 1 1 =3 ar ‘é & ] YR -
AunagveInszuumsmsegludwnusanihvuie (nadntonileie luladnuita
HANTENUMINAUNTLYDINTLUIUMS) HAT VLFUAMIANUAINITOVDINTZUIUATN 1A
MWIZIIZIIN ANUAITOAUANYATNUBINTZVIUMT (Process Potential Capability) A4
{ 1 1 2 4 o a
uaaslugihn 2.16 (n) uadmamsnuitanuaulitausadamilusiwwesnszuaums
Uda  9ZFeNMIANNAINITEVRINTZUIUNIST 1A AINA NS 0AIHANTTAAUL YD
o § £ '
NTEVIUMT (Process Performance Capability) muﬂﬂﬂugﬂﬁ 2.16 (V) F99z lduMIna1ds
= a d - o 9
IWATIBIAYBINIT AATIEHA AR Turadedes 14
Fa v ]

asiu melduuannudainszuaumsiiafesnwie Idifaguaudadiuanuaunse

Tumsmanisel1dud sgyhimsAnmnanuannsavesnszuiumsnsluzivesanumunse
v 3

AuAnun N3] rasanNaINIad NaNITauz[3] Mlszneudlemsfny Ny ST waz LT
o { ¥ ¥ o
AsergdlTugdi 2.17 Taglumisfinun LT wueyTauldnszuiunsogarsuenmisaiuguald

(| Fasser and Bretter (1992) p. 274-5)[3]



LSL

b

USL

ull

L

B R L T T e o o |

Antiuun

(N) ANATHNTOANUANEMNW

Anttihuang

(1) ANINANNATOAIUANITOUE

31 2.16 anudulsdmiuanuaunsovesnszuIums(3)

“RINANY” “AINAY”

ANUAIOAUANENIN

ST LT
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Part Design Checklist

for injection molded engineering thermoplastic
Material Selection Requirements

O LOADS —Magnitude —Durabon — Impact  _Wear
0O ENVIRONMENT ___Temperature — Humidity —_Cleaning agent
—Lubricants —U.V. light
O SPECIAL —_Transparency — Flammability —Warpage/Shrinkage
—Cost — Agency test
Part Details Review
O RADII —Sharp comers —_Ribs — Bosses __ Lettering
0 WALL THICKNESS
« Meterial —Strength —Electrical —Flammability
* Flow —Flow length —_Too thin —_Thin to thick
___Picture framing  _ Orientation
* Uniformity ~ ___ Thick areas ___Thinarea
O RIBS —Radii ___Draft —Height __ Spacing
—Base thickness
O BOSSES ___Radii —Drait —_Inside diameter/outside diameter
—Base thickness  _Length/diameter
O WELD LINES —Proximity to load _Strength vs load —Visual area
O DRAFT ——Draw polish — Texture depth —1/2 degree(minimum)
[0 TOLERANCE —Part geometry ——Material __Tool design
(across parting line,slides)
Assembly Considerations
O PRESS FIT —Tolerances —Long-term retention — Hoap stress
O SNAP FIT —Acllowable strain __Assembly force
—Tapered beam  _Muttiple assembly
0O SCREWS —Thread-cutting vs forming — Avoid countersinks
= %?T:'ED fg —Avoid feather-edges,sharp coners and pipe threads
O ULTRASONICS __Energydirector —___Shear joint interference
— Wall thickness —Hermetic seal
[0 ADHESIVE & —Shear vs. butt joint _Compatibility
SOLVENT BONDS __ Trapped vapors
O GENERAL —Interfit tolerances _Stack tolerances —Thermal expansion
—Care with rivets and molded-in inserts — Companent compatibility

Mold Concerns

O WARPAGE —Codling(corners) __Ejector placement

O GATE —_Type ___Size __Location

[0 RUNNERS —Size and shape __Sprue size —Balance flow
—Cool slug well —_Sharp comers

[0 GENERAL —Draft —Part ejection —Avoid thinlong cores

{ [4 2 a o 3
M319N 3.1 wuurlesunsasivauMseenIULTUAIUNAIARNTA (Part Design

Checklist) [2]
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2. UUVUUNNHANISNAADY Part Design Check List 7151 GD-1 #3© Good Design

Part Desi

gn Checklist

for injection molded engineering thermoplastic
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Material Selection Requirements

O LOADS —Magnitude —_Durabon —_Impact —_Wear
[0 ENVIRONMENT __ Temperature —Humidity ___Cleaning agent
— Lubricants —U.V.light
O SPECIAL —_Transparency — Flammability —_Warpage/Shrinkage
_ Cost ___Agency test
Part Details Review
O RADII —Sharp corners —_Ribs —Bosses ___Lettering
O WALL THICKNESS
* Meterial —_Strength —_Electrical ___Flammability
* Flow — Flow length —Too thin —_Thin to thick
___Picture framing  ___ Orientation
« Uniformity __ Thick areas ___Thinarea
O RIBS —Radii —_Draft —Height _ Spacing
___Base thickness
O BOSSES — Radii —Draft —Inside diameter/outside diameter
—Base thickness  __Length/diameter
O WELD LINES —Proximity to load _Strength vs load —Visual area
O DRAFT —Draw polish —Texture depth __1/2 degree(minimum)
O TOLERANCE ___Part geometry ___Material ___Tool design

(across parting line,slides)

Assembly Considerations

O PRESSFIT —Tolerances —Long-term retention — Hoop stress
O SNAPFIT —Aollowable strain _Assembly force
___Tapered beam —_Multiple assembly
O SCREWS —_Thread-cutting vs forming — Avoid countersinks
= _h;l}?é_é) E[? — Avoid feather-edges,sharp coners and pipe threads
O ULTRASONICS ___Energydirector ___Shear joint interference
—Wall thickness ___Hermetic seal
O ADHESIVE & —Shear vs. butt joint  _ Compatibility
SOLVENTBONDS __ Trapped vapors
O GENERAL —Interfit tolerances ___Stack tolerances ___Thermal expansion
— Gare with rivets and molded-in inserts — Component compatibility
Mold Concerns
O WARPAGE —Cooling(corners) __Ejector placement
O GATE —_Type ___Size ___lLocation
O RUNNERS — Size and shape  _Sprue size __Balance flow
— Cool slug well ___Sharp corners
O GENERAL ___Draft ___Part ejection —__Avoid thin/long cores

M99 4.1 uarasuuuiiufindeya GD-1 #3® Good Design [2]
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3. LUVUUAAHANMINATEY DRBFM (Design Review Base on Failure Mode) #1151 GD-2
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4. uuniufinwansnadey DRBTR (Design Review Base on Test Result) #1151 GD-3
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Design Review Based on Test Result
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11. IN59INAADU Heat cycle resistance
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Part Design Checklist

for injection molded engineering thermoptastic
Material Selection Requirements

o LOADS _Magnitude _ Durabon Limpact  _Wear
IZ(ENWHONMEN[ l'remperaiure L,_{Humk:ﬁy _{Cleanlng agent
_“Lubricants _ZUV. light
E( SPECIAL _;, Transparency _//’—'lammah:uly ﬁ'ﬂ'aapﬁge-"ﬁhstnkage
- Cost —Z Agency lesl
Part Details Review
11( RAD # ..{ Sharp corners _/ Ribs —_Bosses _—_Lellering
o WALL THICKNESS
« Meterial s Strength _/ Elactrical _/. Flammability
* Flow _.C:Fk}w lergth o thin = Thm 1 thick
_— Picture framing _—_ Onientation
= Unifarmity ___Thick areas ___Thinawa
o RS 2 Radi ot LHeight <7 Spacing
_Base thickness
@ BOSSES _ Radi ;/Draft ._/_’lnsude diameter'oulside diameter

_/Basmhickncss _/l_cng‘lh.-diamzcr

& WELD UINES.. - - =2 Proximily 1o 16ad ™ =<-Suength vs load  _< Visual area

DRAFJ. "~ 2 Oraw palish £ Texurdepth 12 degree{minimum)
O TCOLERANCE & Partgeometry & Material 1 < Tool design
! : {across parting line,slides)
Assentqly Considerations A
O PRESSWL _ A Tolerances A LopgeTm retention T Hoop stress

OF SNAPFIT =% Ackswabla stair =2 Assembly forca
_“Taperedbeam  _Muliple assembly

o SCHEWS =..Thread-cutting vs forming = Avoid countersinks
of #E;E E[? _“ Aved featner-edges sharg coners and pipe threads
f ULTRASONICS _— Energy directar  —_ Shear joint interferance
—— Wall hiokmess = T = Helnwlic seal _ _
of ADHESIVE & =Shearvs. buttjoint  _— Compatibility ~~.
SCLVENT BONDS “_= Trapped vapors b "
[0 GENERAL " A interfit tolerances _— Stack tolerances o, ¥i'lermal expansian
‘\;Care with rivets and molded i inserts A’ﬁompment compatigility
Mold Concerns S s -
f WARPAGE _/Cooling{corners] 4’ Ejector placement
el GATE __{ Type _ZSize ___/ Location
tf RUNNERS _Z Sizeand shape  _<Sprue size _“Balance flow
_Z Cool slug well _/_’Sharp corners
f GENERAL _“Draft  Part ajectian _Z_awaid thinflong cores

M99 4.4 UAAINIIATIVABUYBYA GD-1 138 Good Design [2]

43.1.2 GD-2 M351i9152091A (Good Discussion) 9110715197 4.4 wudgm ludiuues

a L o Y o & - U v o o
AINUNIUTWaBsAYeFUNUAEINUANULT TaoT lve e Tae lumunzaunudendu
[ é’ o 9 ¥ Qs g o 9 (q;d
vosmstszneuludnvazinhldmadssneussnidrsuaudunszsnnivessoouanil

é = 3 el z -] { ¥
anuldszsernfadamiduldlussezendniusnstilyminiasnaeuuazwume 1diin

o 5 = .
wensainsud ludgmndeunisivisanuaznuniulavazioado DRBFM %30 GD-2 &4

1dosu1e3smssdnazfealiluuni 3 $adeh 3.3



88

[T] T-aD MLuLE WIEHA S'F UBLELY

L¥IobRLLY
UULNIAULALULY LHLLLURLILS
RYRLANGALLSE upH HLeAEIUCE
PLLOBANERELLY LLURLUERLEM, E._.é:gs_
epInTINNgUS LPCRHRRELY BURRUCANR nLenGLY
MYRBUAL WIS [age), UEBLEMRLEN, npILLYzen C NUMMBUEIYREUAL uLEbLnp
SHMBEY 10750 LI2EN T JATIr) BT AN EEE_E,@ LG HESHLLYRYY JOLOIUZOCHRAN|  HLENGUATY| SLBULEBEL
mnenm|  hepininep 1°6°7 CRLHLY MYLUUBELEM MYRCLUINARYG oyLgRLm CILLTIS | BUSLUNGURIMYLIA|  URSSUDLLHAS  HOBM/gn
NgEEI | OgelNH|  MERMRIARGLT) B uy PCRURKALLS G | JHRUCHREWY € | npmuep HIRTRIALU| PLBURLL © UBAUCLLKOLLIORUYY  PLLPGRAYE| AIM RLSU| |
SLUCEM|  LRUHLLUIBILLY JALEIGGET nungnRIvee
(ing
MERLLsBn
‘mAnuaELY
neEewln
‘trnuee
sungynlp
CUGATRLL)
A7 weoypebegn DERIRAEM
RLUN ey Ly ot
sLue cémﬁ_ :.....ms%a_aw MNUEESLULA L (TETET :EEESE% _éa__su:__,_._._ﬁsévﬁ e nepngeg | oy
TRUIARG AT NLPETE ROURULGp AT UABLTITR MCUASTHCENE
007 nnnd LABEARL T DUBTEWEENTE nnag
joxdroNg N vico M

(RANCUNMREMLLUBL AN AANUEELLUNEHLE)
POJA dIN[IB ] U0 Paseg MAIAY USISH(




89
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Data of Process Capability Analysis for GD3 in VE
LSL Target USL
Process Data | J_ | —— Within
LSsL 0.2 I E -— Ovﬂaﬂ
Target 0 ==
usL 0.2 i i Potential (Wlthlﬂ) Capabh‘fty
Sample Mean  0.0326667 | | Cp 169
Sample N 10 | t CPL 197
StDev(Within)  0.0394612 CPU  1.41
StDev(Overall) 0.0394612 I | Cpk  L.41
| | CCpk 169
| | O verall Capability
I I PP 169
| I PPL 197
PPU  1.41
| | Pk 1.41
| y | Cpm 1.30
| _ |
‘ 11 |
¥ 1 L ] L] T L |
-0.18 -0.12 -0.06 0.00 0.06 0.12 0.18
O bserved Performance Exp. Within Performance Exp. Overall Performance
% < LSL  0.00 % < tSL  0.00 % < ISL  0.00
% > USL 0.00 % > USL 0.00 % > USL 0.00
% Total  0.00 % Total  0.00 % Total  0.00

31N 4.18 naluanswaves Cpk Ppk uazdweudelunszuaumsiiesnuuudiy GD°

435 wanldvesmsneaeudeya G0’ himanssugamdmiumseenuuunaniua

o
HWairaan

nnnsmlugli 4.18 maalsiidirgdmiumsinngianuaunsotasaussouzues
AsztumsTalussozdunazsTozon ety IdRail
1. lud@auw99 Process Data
1.1 LSL (Lower Specification Limit) = -0.2 daaiua3, ANAA1Ua19189900f 1MUAIRNIY
1.2 Target = 0 HadiAg, AND1VBILBMUUAIRNL
1.3 USL (Upper Specification Limit) = 0.2 fiaaiuas, AOAATHUHUBIY oMM UARIE

1.4 Sample Mean = 0.00326667, ANNAGUDINNA
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1.5 Sample N = 30 ¥U, A2DH1FUNUNNINITTUAIDI
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]

1.6 StDev (Within) = 0.0394612, Audlanmasszesd
1.7 StDev (Overall) = 0.0394612, sufivanumavszozen

2. Tuaauu04 Potential (Within) Capability
2.1 Cp=1.69 AR AN AR LA THYDINSZ LI AU T Lo AU AT
ATTNINY 1.69
2.2 CPL = 1.97 fiouauAa1dvedmIarin N a0 UANUATNYBINTZLIUMS
LIz dudaidaiiniigy 1.97
2.3 CPU = 1.41 fovoUWALLYDIMAYTIANNAIINTAAIUANEATHYDINTZUIUNTS
WTo AuATAIRY TR 141
2.4 Cpk = 1.41 AT A NI O T T UL UBINTEUIUMT UL IO UGS
Ardaiiiiy 1.41 Fuiluddaiiiig @319 2.4) dvivaussanmuenszuums
"3mﬂianﬂmfhsw:§u

3. Tudauuog Overall Capability
3.1 Pp=1.69 AR I A0 IN TN BINTEU UM T T UL 01 2H TR
Fuilvm 1.60 mdaiiuanaiaszuumsesnuuuiifnommiiadmiuuuaia
3.2 PPL = 1.97 ApUaUAa14v0dfMdaiinua1inIanuAngn nyednszuIunIg
wszozeFadiadsiiiag 1.97
3.3 PPU = 141 A0V0UWALUYDIAINFHAIINEINITOAIUANIATNYDINTZLIUMNS
wsEezeFamd ity 1.41
3.4 Ppk = 1.41 AR NI O T T OUEURINTELIUMI IS L UZETIF
Maiivdy 141dasiumdsiing @i 2.4)
3.5 Cpm = 1.30 ApAinarsvesiifadefmuammizduandyiinumusodimy
AU OUSVINITUIUMI UL E s UG Ty 130

4. Tuauves Exp. Overall Performance
4.1 % < LSL = 0 % wlosifuddadiurinsusiunnsssiiogindiisadnarsvos
P muammzluszozen
42 % > USL = 0 % wefiusdadiundnsmsiunniosfieggeimsadnumes
Yommuammwizluszezen
4.3 % Total = 0% Has mABITAT KA T AT UNNS vaflogd 1n 3 1fiTadud1 uaz g3
ANAna HNYRIY o Uammz Tuszuze1n

5. lugavaeg Exp. Within Performance
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5.3 % Total = 0 % WATIMVBITAAIUHARA AT UANTDIRYAINIIRARA LA LB g
F  aw Y Y n "
niAnad vuuvetei muamnz lusyue du
43.6  deajUmansrnaeudeya 0in G’ ludminssugamidimiumseenuuy
a d a
Handaenna1aan
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1N lugdi 418 azldmaussouzveanszuiumsssosdu, Cpk = 141 wagd
| T a & i e A csyu Y
ANTTOULVBINTEUVIUMITLOZOY, Ppk = 141 1TUAIMISADTLIBNTOFIANUABINT
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§ = dyd. ' 1
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a d o a =
ﬂﬁﬂamﬂuﬂm?umﬂ iﬂﬂW%‘]im‘m1ﬂ % VoY (Exp. Overall Performance) = 0% 210N13
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wanTuszezend Gaunsouaasaannugadolugduuudunuueladdil

4
UNUEAIINMIIHAAURUFY = % VO uAY x IIMTFUNUVRNIAINTINANA x UTMIHUMITHAR

Be

=0.79 % x 100 U x 18,000 Fux 12 fou x 87
=1,365,120 UN 4.1
AunuurInINAIZUIUMIVOUTY = % Y0UT x AINTZUIUNTVBIIAINTINMA1 x USual
MsHAATIHA
=0.79 % x 6071111 x 0.066 1N x 18,000 F1x 12 Fou x 87
= 54,059 U (4.2)

£
@ e

9111 35015 GD’ emnananAunuuresan = (4.1) + (4.2) = 1,419,179 U™
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Model life Capital cost(Baht)
) Standardization Design (1) VE analysis (2) GD"in VE (3)
! 24,615,360.00 21.777,397.34 21,600,000.00
2 49 230,720.00 43,554.794.68 43,200,000.00
3 73,846.080.00 65.332.192.02 64,800,000.00
4 98.461,440.00 R7.109,589.36 86,400,000.00
3 123,076,800.00 108,886.986.70 108,000,000.00
6 147.692,160.00 130,664,384.04 129,600.000.00
i 172,307.520.00 152,441,781.38 151,200,000.00
8 196.922,880.00 174.219,178.72 172.800,000.00
Totul suve cost 22,703,701.28 1,419,178.72
() (-2 @43

Remack : Volunn 18,000 unit/Month
Garnish Front deck(Injection) = 100 Batw/Pe.

Rubber seal = 10 Bahv/Pe.

M 4.8 mnulSeuiisunafudunulussezsndlouiiia oo’

Capital Cost total(Baht)

200,000,000.00
180,000,000.00
160,000,000.00
140,000,000.00
120,000,000.00
100,000,000.00
80,000,000.00
60,000,000.00
40,000,000.00 -

20,000,000.00

Total capital Cost saving comparison

5 6
Model life(Year)

\—+— STD Design
{ - - - VE analysis
‘—£—GD3 INVE |

H ' v
3t 4.19 s wirasmavesdunuiivufunauiiold oo’ dmsumseenuuududanln
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Application of GD’ in Value Engineering for Plastic-Part Design

Teerawat Thepmanee, Surachet Sirilappanich, Sawai Pongswatd and Prapart Ukakimapam
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Abstract: This paper presents the technique in way engineering value that comes to apply for designing of product

plastic. The technique analyzes the data of designing by GD' and measures defensive problen: in advance of engineering

value. Consequently, the technique can prevent the problem and control the designing relate to engineering value before

build a mold for product. For acquire knowledge give with the work and can design the product that can have picture

stability. Moreaver, This technique can decrease material loss, time operation and inventory.

Keywords: GD * Value Engineering, Plastic-Part Design

1. INTRODUCTION

A designing plastic component or designing plastic
products is designed by theory which depends on the
stability and standard. Thus, if the designer designs with
upland standard, more than necessary machine tool in
component. In addition, designing has the time rather
limits  because building engineering the worth
component. That designs have no or, rather a little and
building engineering the worth. That don't succeed to
make the capital and the procedure produce that absorb
to overlap happen make lose the worth of the component.
By now worth engineering of the work will happen after
build tool machine in work production becomes the one
period of time. Make must lose the worth of the work
goes to in machine tool production. This paper presents
defensive measure problem lead in advance and GD*
technique to check the reliability ot worth engineering
which apply for product plastic design. Thus, the
technique can helpful to increase the efficiency, build the
worth component. Moreover, it can decrease material
loss and time operation.

2. PLASTIC-PART DESIGNING

This paper will be use part test for understand method
of process which initial design prototype use standardize
design structural and last concept design ago for good
concept design as Fig. 1 .

Part test
(Garnish Front Deck)

(a) Part test

Parttest i 20 ! ./-;{,7'
(Garnish Front Deck)<=-" A

¥

Sec. A-A

Body inner/ !
T

(b) Section of function part design
Fig.1 Part test and section of function part design.

After design prototype finished. We make prototype
part sample 30 pes for process capability analysis shown
by section 4. 1. From discuss result Cpk (short-term) and
Ppk(long-term) of Product are 3.72 which over spec. of
production manufacturing. So we shall be use method of
this paper for analysis find value.

R.e_search

Design product i | Design product

i 1 Value H :

plastic part e iineer - plastic part for
pratotype & e production

Fig.2 Flow of Design part plastic product Develop.

1908



3.1 Concept of VE (Value Engineering)

VE is method for improvement things and job ete.
Which Value is equal to

Function
S (1)

‘alue =
.ost

VE realize customer’s requirement ol function and
quality by low cost and increase commercial value. The
paper focuses oplimize over quality, specification and
reduce the cost much more. The value is obtained

Function(—)

4 Suetion| )
Vaiue( ) C.‘o.s.f(li)

)

Proposal: Eliminate of Protector Seal at Gamish Front
Deck.
Cost Merit of material: 10 Baht/Unit
1. Cost saving: 8 years of life
2. Volume: 18,000 units/month
3. So, cost saving all model life: 17,280,000 Baht
(8x12x18,000x 10}

Cost Merit of Man hour assembly time: 60 sec./Unit
1. Man hour saving cost : 6,842,880 Balt

(60 x18,000 x8 x 12 x 0.066)

Total Saving Cost: material + Man hour
=24,122,880 Baht

After use VE concept, the testing results of the 30
prototypes can be shown in section 4.2
CHass front

Part test Ty
(Garnish Front Deck) = ~*

oo Body im]ca;"‘;"

Fig. 3 Part test and section of VE analysis.

3.2 Good Design (GD-1)

Condition designing good clearly and don't modify
that thing. For the thing, that has the change give seek th
e thing etc. The stump has of a problem already gazes to
aim go to at that thing,

112

shown detail from Fig. 3 review design.

Part Design Checklist
o

Material Selection Requirements
o L0ADS Liagasude L Duaben

O ENVIRONMENT ¢ Temparstre )bty £ Cinacsng ageet
< Lutooints Uy

of sPeciAL = - Lrmpagesronay
Foowt " agarcy ot

Part Detalls Raviaw

of AAD A L Sramcomees L Fits ZoBosses T Letierng
£ WALL THICKNESS
custada 2 Swengen Lot 2 Frammateity
+ Flow Fow angn L tomn L
S.Prtag g T Oantabon
‘Ubomty . Trick siens — Thnama
o mas ™ Lot Lhsgpe 7 spwng
£ Basa mchnees
o BOSSES L Paci —ZLivahy —Zewda darvatat outioss damate

—{nau!m-u g armene
& WEDUNES  _Poumitybioad L Simgtivioad 2 Visua ania.
DRAFT & D okal £, Tawtune dopeh QT e—

O TOLEMANCE S Pt geomeny 5 Matenal 2 Tocl dowgn
it 198 L5e)
Assembiy Considerations
€ PRESS Frt £, Tolscances B tongterm rateckon = Hoop strass
of SNARFIT £ Achacal siain o Astartibly 10108
L Tapornd beam < Multgie assombly
of scnews =t Thwead culiog vatorring . Aveid cowmersnis
0 MOLDED £ Avehi
THREAD P 103 Og0%. $harp CoNGS Ind PRY Pvsads
Of ULTRASONICS = Eravgy deacior = Stwa joxt intedipenocs
S Wal hickness. = Hormwess sewd
of ADHESIVE & L Shea ve bUR ed = Compantrity
SOLVENT BOMDS - Trmgnd vapors
0 GENERAL A itackt Solerances .= Swch olwcances .. Thermal expansion
Gl with sivets and makded i inserts O Component compalbiity
Mold Concerns
of WARPAGE

_/’wvﬁt ey _”Eﬁ” pacamend
of GATE LYa Lsize Liocaron

of RURNERS £ Sus avd shaps . Spu size £ Batwnce faw
LCootthmwel £ Share comees
o GEMERAL —“Orah £ Past sppctian - Avous wetang cores

From tablel, Design Part check list table shows Good
Design for VE. We could be discuss from section 4.2 by
Cpk(short-term) = 1.33 is Pass which shown this Good
Design concept of VE concept. But function Assembly
considerations by shown on table 1 must be improvement
for Ppk(long-term) which request more over 1.33 .

3.3 Good Discussion (GD-2)

Review this section by method DRBFM (Design
Review Base on Failure Mode) by define as DRBFM that
equal to FMEA + Design Review or change “controller
to problem seeking”

And summary problem point on this part from change
design arca of VE concept. The DRBFM for Good
Discussion can be shown by table 2. From Design
Review Based on Failure Mode discuss Design for VE
Analysis assembly considerations we could be discuss
from section 4.2 by Ppk(Long-term) = 1.21(Ppk > 1.33 is
Pass) which shown Good Design concept of VE concept.
But for long term must be improvement for
Ppk(Long-term).Se we must be change concept
assembly considerations for this structure design which
shown by section 4.3 .

3.4 Good Dissection (GD-3)

Review this section by method DRBTR(Design
Review Base on Test Result) and summary dissection
point on this part. The DRBTR for Good Dissection can
be shown by table 3.
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From Design Review Based on Test Result Discuss
Design for VE Analysis assembly considerations and
review design by GD-1, GD-2 which after change design
assembly point .We must be review design by GD-3 for
confirm concept change of GD® in VE which result of
Ppk(Long-term) = 1.41 (Ppk = 1.33 is Pass) shown by
section 4.3 which is optimization Requirement for good
concept and shown comparison of optimization by
Table 4 .

Glass front |

- ~

Parttest ,~° A,
(Garnish Front Defk) )

N

'/ Body inner *,
i n

Sec. A-A

Fig. 4 Part test and section of GD” in VE,

When GD' in VE by this concept could be shown
result after test prototype 30 pes. by section 4.3

4. RESULTS AND DISCUSSIONS

4.1 Result Standardize Design Concept

Polut Check E')ala

TS $ Gt

Wi o (v

ok mret

Fig. 5 Detail part test and section of function part design
for checking data gap between seal rubber and glass front

From Fig. 5, the data of standard part design are
analyzed in process capability. The test conditions are
defined in 30 parts, 30 check points/part (show in
DETAIL A). The specifications for checking are defined
in tolerance = +0.2mm, USL (upper specification limit) =
+0.2 mm. Center target = 0 mm, LSL(lower specification
limit) = -0.2mm. All of data are analyzed in MINITAB
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pragram. The results can be shown in  Fig. 6. The results
show the center target (gap=0 mm.) and data deviation is
0.04 mm. Moreover, the results show Cpk(Short-term) =
3.72, Pass (Cpk = 1.33) and Ppk(Long-term)= 3.72. So
that is Pass (Ppk = 1.33). Whereas, it is over for
manufacturing production (F11). The VE must be used
for the improvements.

Data for Process Capability Analysis of Standard Design
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- Toea g0
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Fig. 6 Process Capability Analysis of standard design.

4.2 Result Design of VE

Point Check Z)ata

Potns
v B Dy

s o

Sec. A-A
®
&

DETAIL A

Fig. 7 Detail part test and section of VE analysis for
checking gap data between Garnish front deck and glass
front.

Data for Process Capability Analysis of VE
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Fig. 8 Process Capability Analysis of VE from table 2.
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From Fig. 7 the result of data checking with VE are
analyzed in process capability. The specifications are
same as standardize design concept. The results can be
shown in Fig. 8. The data will be spread from center
target (gap = 0 mm) to near USL (gap = 0.2 mm) and
maximum data = 0.18 mm which spread of graph chance
to over USL specification high (reference graph USL
area from Fig. 8). The results show Cpk(Short-term) =
1.36, that is Pass (Cpk = 1.33). Whereas,
Ppk(Long-term) = 1.21 (Ppk > 1.33 is Pass). Then the
range of these parts is stability for Cpk, but un-stability
process for Ppk. The GD" must be used for improvement.

4.3 Result GD® in VE

Poiut Check Data

ot [,
o Almemists Froad Sk

DETAIL A P~

Fig. 9 Detail part test and section of GD* in VE for
checking data gap between Garnish front deck and glass
front.

Data of Process Capability Analysis for GD3 in VE
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Fig. 10 Process Capability Analysis of GD® in VE.

From Fig. 9 the data of part design are checked with
GD? in VE. Then check the process capability in the
same condition. The results can be shown in the Fig. 10,
which data are spread from center target (gap =0 mm) to
near USL (gap = 0.2 mm.), that differ VE analysis. In
addition, the maximum data = 0.15 mm. Cpk(Short-term)
= 1.41 is Pass(Cpk 2 1.33). and Ppk(Long-term) = .41 is
Pass (Ppk = 1.33). Then, ranges of these parts are
stability for Cpk and Ppk process. So, the concept
balances of cost and manufacturing production.
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Table 4 Comparison between standard design, VE
analysis for long-term and GD® in VE for long-term.
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b 98461 440100 X710 39 36 000 ()
LIRS 08 S 0 MR 00
ol LT ML Lisr 0k L8144, X4 B 12504 EKD 5
LI T] CRTEREN 151 31
3 o 33 R ) VIR E F72 B0 00 |
L —— 20470 1.419,178.72
@ Verr) |
i (L apeh

Wemark . Vidisin (S000 wsthhody
Cuarvieh Frvt shach fmjexctm) = 1080 R
ittt vonl = 14 Koty

Total capital Cost saving comparison

200,000,000 00
180,000 06¢ 00
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12000000000

100.000 000.00

Capital Cost total{Baht)

80.000.00G.00
60,000.000.00

4000000000

2000000000 bl S 3 _
1 2 3 4 5 6 T 8
Model life(Year)

Fig. 11 GD® in VE Comparison with VE analysis and
standardize Design.

Table 4 and Fig. 11 can be shown the comparison of ¢
apital cost for standardization, VE analysis and GD* in
VE. In addition, they show optimization of GD* in VE w
ith VE analysis.

5. CONCLUSIONS

This paper presents the idea in defensive measure
problem lead in advance or GD® come to analyze way
engineering worth data in advance of designing develops
plastic products. Defensive measure problem lead in
advance come to analyze in the part of worth
engineering, which can decrease the time in products
development builds the reliability together with enhance
the quality of product plastic design. Moreover, the
technique can apply to develop of plastic products
designing, which are worthy more and more.
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