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SG. = W/W+W,-W,)

do W,  dholoningaidheh %) _
W, dwlwineneiechetudensloh

2. Wenmseeeanamgm - smaemesnamydviemasssssinm 2 1ie vk
amahvhmsgmheniethy - Snefiawilellerurheimnsihnhdidommasey  hres
mevRBBHENU IS e es e srslemas e  smipuliiviann v wes
muen (st 0.80) | Mumueweesasatid (Amsnasumne 1.60)  Wudeme
w1 ) i arlimmmsmenamgififienachshnsdust 0,80 s 1.60 16 Sufsmmamsdls
el sesamninemacssimsssrnesithdlfathessmnuarming: thnnmeve
 liAonsaiidenareimenth o dwandland

SG. = AV, +4V,)/{V, +V)



41

s SG. e TREMENFI]
d, UL V, ShuamrnsssRNTTE BRI
d, uae v, Suemathehnzs RN ATIS B vETEES ML

maedsmmranemg enlifiidosmussmsiviuwieenieenue
suwseamemanlasasdnelolasfine SR

Sivesey vnlasmmhinathenmnarhidat snqusdlusmREmEnmyMY
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Fafhugninflnmgm uatrmmseumsafisasanathsnedontslasfioe? ekl
s wreRmaiies anenaméne
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$h P himinsnesiidd W iumeemarheiune ()
dhatnninme + ﬁmﬁ%u (N}
F Shatwiinmn + waadt + shndufkdsrmuds (ni)

3.2.2 amamila (Visoosity) winamsiln (Plastioity)

dhmmessuRenugsaiinivessaehgndemdalsl - emailaviaaafindiu
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1. \RDIEAUULIKUYWIY (Paraliel Plate Plastimeter) 30vh : shtnafisnamasfiuay

TUPRUHKEI TR oufiqningiivils whifl 100 °C udeanuseSandilitneguin

maemmuiaiieamsiinpaninoth

2. m%aeuuww 1t m%ammﬂawgwi {Mooney viscometer) B mesRLLsEHE
Vrvnaudtlnmeapidnurmuis e 2 mm sgmelundilsensioufamnivilidu 100°c
wiiemadefumimdane’ Dusemanilamoaninetns ol Samansinldfensiouay
uenanithd Smedngusarhenaude fendiy vedeiialdace

semanfiaagudl dhunadef 4 wil Tauouduguy &
23ML 1+4(100°C)

do  23M  Aeemaviiesilitinldvhi 23 miw
L folmeedluy @ flawefinltfydmel s)
1 wnefhamguens Wdildeguens 1 wift
4 waefomemen hiinosuddaiueiand 4 wit
100 °C ugumgiimasey

3. (BN (Extrusion theometer) dunmbhensdnthanda Winarui et
(die) viiaguéine| (capillery) fignudiuazusdnstmibianmatussssnatudetiiEnemamiln

3.2.3 mriamsiamind

mmeseumiamiudreen fumelermin g Ausessaimaamsianiduesn
3 éh fo '
- \IRENDY (scorch time)

- agn Yieviariam g (oure time)

- demmIgn viedammrYamiud (oure rate W38 oure index)

\Wiomasoufunltfelofinnd (Monsanto theomster) SswsnTndnidd 3 e
wiowfuluimmeseuntadin enlfisleuptimomenammeanefididufni uiedonnd
LimansiesWminmgnuasens
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1. mmesautuedenndl  doifindyutifunm  somrhilaniuanasdns
Wsdhathmndr deduuilgmrhedhgeumana 40 why fgammeseuld S
sowheratifunm sflesmlfannan densid

Mooney scarch time ﬁanmddwudzﬁuﬁu ) uﬂ’:mmcha‘hqn

Mooney owre index  nvamfiuanhenetemiudidviath

Mooney cure index = ty - te
da t,  fsamflemimila 35 i

t,  fansfimumiie 5 wie

2. mavesoutaeilafined Bnofmseisuunmaunaedonfiuaumi fodaly
andhusion 4 (1 - 3 aem) AnqsmBnTIN srndnenriae e Suena i
Scorch time {t o)) Lﬂuvm‘\ﬁm‘?ﬂtﬁﬁu 1 dN.m mnfhv:nqn M)
96% Cure time ()  hwamfvada = M, + 095 (M, - M)
da M, dudmeiegge
Cure rate index (CRI) CRI = 100/ (t & -t o)
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funshilensnanfaeimeonanifothoioan  Wefhemansofannldhiegusvsediiuhily
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i
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6. rmsinRAssTmmTine |

seiupileteY (degree of freedom) suhudarvmenzdumowsissmmilned Tnwdid
fwmfeeflumsfinninn swmssdtemmiimeiferimnareaslfuseiueh

7. Lh%ﬁmmﬁma{né’nﬁmﬁasﬂmmﬁﬁwﬁui (interaction) 14
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3.41 SUnaERNATINUURITM

innmJﬂ 34 svnekBefdifaamasueieeann (output) Wummnbmiasthaie
wenflaansn snnedpeiddfiadiv s dnpu) Yonhu wserm Bu o usemanshes
sudwluddelndReidams

Al usny ——sl T —s Aefloomumnany
(Inputs) © (System) (Cutputs)
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34 dunmemmaAtididdlumssdoonvinmn

rrimasafitudinti S man Wi duhfonany sl
iy shulmungesnedosing useiy q Tnelfldnnmnade wdntoeiifmmneus:
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umirnissadefiled s uszemasmfieroWifnrmuumirneeddoananey



Transmitted

O Variation “— Relationship Between
U £ Input and Output
T 4 .
P V4
U I
T

== Varlation of Input

INPUT

U 3.5 Moy

ffladbhmndovmeaimum Wud  quedfseriogiy ey
marmms Shukmugumaeiodm smmondon usedu q - Auhs q R
&nsmmadumhdnasdh i mah ifarmsnindusan (candidats input variablee)

dopil 36 Yl

- snusyaamssenuan (Design Parameters)
- madanfnfuusemssafuosingfiu (Material Selection and Properties)

- o'ﬁm]ummﬂmum (Process Parametars)
- fhmtlmmasqunTolianeiasdng (Tooling Parametass)
- %8ms fumevmaUfiRmusanafin (Methods , Procedures and Techniques)
- fimensEnonroaninnufidmeusemefineust (Operater Skill and Training)
- AMBARBNIIMIINGR (Manufacturing Enviranment)
- smwedenilfussrmsninirfifonnmefimise
(Usage Environment and Variations in the Manner of use)
- IMAEUDBUAYANNAIMMARINM TSN (Measurement Bias and Errors)
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DESIGN

CANDIDATE INPUT VARIABLES

T T

MANUFAfTURING MEASUREMENT USAGE
ENVIRQNMENT/ METHODS MACHINE
MATERIAL MAN
Manufacturing Methods, Tooling Measurement
j Procedures, Bias and
and Errors
+ 4 Techniques 4 ]
Design Material Operator Process Usago
Parameters Selection Skills and Parameters Environment
and Training and Variations
Properties In the Manner
of Use

i 35 Subsillomahbidnemuunirabimny

ke 0 dndnindiulldnehifeemausirvsssmintusiseneuimatls
ustbildmnumurhdutsminiaivmesiadeemuinirm - duhfifvaviomidnem
svianssoumTuih susirdinalnumssumsfinemanirm
(Key inputs varsble)  shuhsamiesnalaunsfiusinds (average) LATRTEINEGD
sty sumidfslnsmsumafeenuu i Gunfnothantleh viPs
(Veristion Inducing Peremeters) 39 VIPs Shusnafly dnuindrisiavissiamahidininems
Wummmmm“hmmmmuwﬂav usmwals

wsurmluniafinemio

Ui q dﬁuammmiamnh'lﬁﬁnmuﬂnhm

N

/ CANDIDATE INPUT VARIABLES\

KEY INPUT VARIABLES

Cws ) ),

U 37 dunissnmehe o Aanmmsermilifnemsaniny
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3.4.2 MIBAfMauLlTM

Wrsaeemansrlaely 8 2 %nm W
1. ManemuLTITMYDe VIPs (Reducing the variation of the VIPs)
2. myhWeuufianalasie VIPs fiauss (Making the system less sensitive to VIPs)
3, mﬂ%m&nuﬁuﬂuﬁwﬁaﬁeﬁ&ﬂummﬁaﬂaammm
(Changing the relaticnship between the inputs and cutputs)

1. MIaARNNULTLTMYDY VIPs

Transmitted
o Variafion *— Ralationship Between
U - Input and Output
T s
P 1
v |
T <4—— Variation of Input
INPUT
(=)
o “— Rolationship Batween
-y tnput and Outpt
T
P
U
T «—— Variation of Input
INPUT
®)

1\1# 3.8 MIRAeMITMIaY VIPs (n) rienanamsutinimy (1) visnnanemiunbnu
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1.2 messemsinirmedddidlisy  enduddigndbifioms dethatu &
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2. mahWrrullematlsia vies tiouss
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/ CANDIDATE INPUT VARIABLES

/ KEY INPUT VARIABLES \
VAP'S VIP'S
Key Inputs that VIP's with VIP'S with
imeract with a VIP | nonlinear sffects linoar effects
1 ' )

U 312 sz q eowhukdhlusmn

3. mmimemdaiusrasdeiin s uasAeaanvinsey

Frmfmlshuscdmpsh Tuedomaninualsiigm  dothats dosmsen
mwuﬂmdmmnnummuﬁwda FifpmminWitensem 1 % S 2
wWereneudifiu Semadia 2 u wwhlifenumunlrnrsdidsnnrhmsdedunidiom 2 &
Werdadien

3.5 msliamoiisumvissuacsanieny
3.6.1 munnuuasinms

melennifounwinussansmnGo  FMEA (Falwe Mode and Effect Analysis)
wnefmAienotsunwiodlifedy < FMEA Sunefimdemsimiliitlumatn ud
umhi’nﬁdmmmﬁwnmaﬁaﬂtﬁﬁmﬁa (Actual Cause) ussfhaabrhnafintu (Potential
Cause) - Insdaunminsimsmenvesayluquradiiommydermuemmnndontd  useafiemet
FansnilsedosiudummmeusaauiuiviamnAmaWitgni ammbuanmmdisagl
uy Temadenohiflermimfunssesidiuma4 2 wome @0 dsemaun #Hoyaluafinwos
whntohammAmaiy vsioysnnsSnoshiemaimsistnvostnddua vty
Wnnshensstuiuih windayrndrinadunmesgndn viataystu o fhambfmyBdouniadd
uscdnUmemavih fo Vsfifoysnu (nferential Statistics) danMePdaFaed mMIa0ING
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(Stmulation) QFD ustienmminels (Rellability Engineering)  shviumSthuseflenas
Founweng

FMEA Suflunefiefillemuthdgethunndemeifiumadeniisfudounwiousy
rnuemmednushe « Ameefelurisusemututusnmafidlognd usunedle Fuea 4
sahiffemaefasmelumnififrmudindetionudounndaroufesanuogné
Fad i afiuma deemuiulefenrumunmy  (Durability) qoumw  ussemainele
(Reltebility) siorfinfuriuaemafinms

FMEA i sovhianan

- Husdidourminsiofrtunsilulirhesifiomm

- Fidfanmmuasnanowineiaunmdos

- Ydduemschdty ussldsisumowmishistimesidurinumimammsios
(Risk Priority Number - RPN) gsfwrmeinemsfivmafin  emupuse  ussuwliisft
faunwismufetufignin

. tonefiadirihafrtumsnussmadls

3,52 maUfiueh RPN (Risk Priarity Number) vaadatfiemudes

oL ifanges RPN = §x0xD

PUUITBERNERLINRY (Severtty)
emadivasmfindaunydes (Ooourrenoe)
st umeereduiisunorousseufign Detection)

RN =  irimndurimmfomsemaniise (Risk Priortty Number)
S
0
D

dviindunsusureasiessiugm  manmodngmmshinkfiares DH. Stamatis
9 1906 viowlfafinty FMEA  wanenfluaAinmammindshommasdiunzivmg
s Wmarmaanessmaamssumimaviasdninmhii

innimSméhdiueh REN n.ﬁuhﬁmmw%aﬁumaﬂﬁﬁ thasuuu RPN whfiuly
Rumnddurioundsin S ezuvu s whiulin Itsmonddunioundsm D



3.6.3 Wsvumepy FMEA

FMEA wheendiu 4 Yseom fe

1. FMEA Wrmn (System FMEA)  Wiimsliensiriuuasssosig o
%ummmaﬂmm:mﬁn (Conoept Design) 1y FMEA lumimnnatiufimsdienshnda
unwdsaumalififafumeahou Function) teemududamnemabihirrimmwonsiy
slleormunmdemfimnivineiumwheufiussitneush q meudy

2, FMEA Tumteenuwy (Design FMEA) Whumehemerdntiosfioanuu\driow
Vithesdaddummdniudondndiohl Ty PMEA trmumflentiufdounmwiosudasn
errulihindnimwenimeanuuy

3. FMEA Wmstuaunmiuiin (Procees FMEA) Winumsemaimsdaustmazarmims
wheney Tay PMEA tamflessufidounvinsdudormemibifunavmmsmmmms
DT e T oy

4. FMEA wmiafms (Service FMEA) Wlumediemeifonmruma Smsriause
sumuliugnd Tny FMEA tsmmilesiufidiummdns (emafiowmevloemammmniion)
Suflesnmuifedimwmemnussnmmims

wmld PuEa 4 somWifesunionarfitifin fflwmerhlumefiimy ruea &
seipafimaFinksmmunaly FMEA Tihslimgin doks orecedivernh FaEa i
Sugmitiisiudethmamifmmemmmeny sl ovee
nemlih FMEA susffemagolflesan wn wdetont wemmAmsfaeeonustomagl
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ftmoimnumiiusimiu Taafefimedmhusursmuey (Centrol Plan)
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vintmesaudenAbiftortmeb o e Amasemadathrimmathesnds
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3.6.1 AUANMINIYNIIAMUTIN (The Quality Characteristic)
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