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COMPUTER-AIDED ENGINEERING IN THE PLASTIC INJECTION MOLD PROCESS
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Abstract

The Computer-Aided Design and Computer-Aided Engineering software were employed
for the analysis and design of a plastic injection mold. This was an application example, and
the product in the exercise is to be on the market shortly. This exercise shows that by using
suitable computer-aided engineering software, and approached in a systematic way, a lot of
time and money can be saved. The traditional method of trial and error approach in mold
making can be reduced to its minimum. In addition, The program also recommends conditions

for the molding of the part which are useful guidelines for the selection and initial setting of

the molding machine.
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Moldflow Finite Element Analysis Programs.
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n1reanuuuLaslATaFNeae UG/Moldflow Interface {Design/Structure of UG/Mold

Interface) 11 UG/Moldflow Interface azuviaiiudquls sail

1. AMuuzn (Introduction)
azlidayanaly Faufeaiunis Design WAz Structure 189 UG/Moldflow

Interface 34azltiAMBLNENTINUIEWING UGH LT Moldfiow

n19198e UG/Moldflow  luiiiinisidinda UG/Moldfiow Taendan
Application >GFEM Plus a1n Menu bar fiaunasidinfie UG/Moldflow pasiiazaing
Model 3422UMHARIN1TIATIZY (Analysis) W Moldflow R ltidrazily Solid
Modeling vsaaziilu Surface Modeling.

AN UN USRS Moldflow Waz Unigraphics Moldfiow A8
\A3aaiiafiaca¥ae Finite Element Model uasil Application lunnsdasils gutays
(Database) B94L¥1911LY Model Ty Unigraphic N137119 455w uLee Moldflow
e lod Tneisiaald Standard hardware uae User Interface

Control Node List (CNL) a1 Node figaelun1svin Mesh lng
Create 91N Lines, Curve !.l'a:: Edge {aeitlu Node ﬁt%um'mmdw Surface "ﬁqqzﬁ-
Element luusiae Surface Outlines ax1ilu Line @4iflu 1avinAvIalasa¥1any
Model

Coordinate System arfla1uUssinynazaiauan Coordinate LU
UG/Moldflow ﬁfﬂ Rectangular, Cylindrical WY Spherical 1ae Define Node LAz Load
aznimmuamilu Coordinate warludauaasnanisiiamed Tnuanaay Postprocessor
Tuinaneas Coordinate System

2. Aausly UG/Moldflow (UG/Moldflow Parameters)

UG/Moldflow parameter 84TY1A IMAINITNAMLANNITRAIIULU Model Tnsgl

kg . . al -~ -‘l’
N15441 Application > Preference [ EETAY parameter A4

® Node QEATLAN ATUIUUAZAIUMUILES Node
® Element ALAILANTUIALALAUANLTF Y8 Element
® Mesh QEAILANNITITINYBINTT Mesh

® Post TAMLANHAGNENAIAINNAT Analysis Tat) Moldflow
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® Color QEATLANALIY Model

® Transform avprugumaiAsuuazutle Object L1 Model
® FEM Display A¢AIUAN Display 184 Finite Element Model

® FEM Model Bounds R¥AQUAN Boundary U Model

® Coordinate System ArAIUAN Coordinate

® Midsurface ArAILAN Midsurface 1un17 Display uazlunisAuan
Thickness '

® Edge Display ArAIUAN Edge UU Model on Surface

3. N194519NINARN (Generating Midsurface)
luadeil azaiinanizaiefianan (Midsurface) reuiniiafignidanaes

i uazanlutanasuiile Sheet 7a Surface Inglisantusesasniyann

UG/Moldflow Application

3 4

v o =i

Function luN178%19 Midsurface H1saail
- 6119 Midsurface szmdns Ra 2 Rafignidantd
- 178519 Surface model A9N Modeling

4. Preprocessor

Preprocessor Haclluntsafrsuazudly UG/Moldflow Finite Element Model

5. Object Selection Subfunction
azafunaigaiunszuaunITiIasgaulunisaiaan Object Tu UG/Moldflow

6. :::Lluuudﬂwi"uﬁqzamﬁ::ﬁ {Formatting For Analysis)
TnggUunuiaclflunizaiwing lunnsdinme fanztlsznaudag Node
WA Element L Mode! 39 I Haziilu Input finztidnAaseilu Moldflow
Analysis Program
7. NRANEMUINAUNIRINNITIATIEY (Retrieve Analysis Results)
Tatl Function Hat4lun11fin Output R1EHA99N Moldflow Finite Element

Analysis Program AU Unigraphics Part File
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8. Postprocessing

aanduilazlflunisuans UG/Moldflow Analysis Results Taziilunaiieaiu
A2NAU(Pressure), 191 (Time), Qmuqﬁ (Temperature) WAL HATEY Element YEUEYN

o bl y o
ARTIUTIDAYU( Shear rate) WALANIAUIRAU (Shear stress)

2.2.5 n1sARABTENIN UG UAaz IGES (UG/IGES Interface)

1. AUz (Introduction)

UG/IGES Interface Package avdnzlfiannsndetnadiayafitinszuing ug
Database uat 1GES W& Tnail IGES e acldlaalugalu UG Activity

IGES (Initial Graphics Exchange Specification) na19A® aztiugiiinuues
INg umzgIUnens ﬁ'wﬁu?';q:tﬂ‘é‘ﬂuuamniwa'ﬁ‘lﬁﬁwum'muizumm
CADICAM Aumnsinarivs

IGES Function Components 11 UG/IGES Interface azisznavlisian 4 dau

- Conversion Processor azilusiniasudiaya (data) 72w UG uaz IGES,

- Tape Utility ]egating IGES WA $v1919 Disk uas Tape
- Format Utility [eimsAngLuLy UG/IGES
- Reformat Utility AEAINNTONIINAG Edit IGES 18

2. User Interaction
11 1GES Utility asiilun1em191u3en919 Program Faazulaen WE sewing
IGES W@ Unigraphics
UG/IGES Mode U User Interaction
1) Conversion Mode
(1). UG to IGES-Single azifluniruaq Part e 11 UG Whidu 1ces e u
1GES Tenfiuusindsalng
(2). UG to IGES-Multiple azidunasutlas Part IWd Tu uc Wil 1GES na
T 16es Taeminldnane) Wd ThausiarInfasaslinGamuduaudnsu
(3). IGES to UG-Single aziflunizurlag 1GES e Whilu Part TWslu UG Tne

MlauAndsialud
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(4). 1GES to UG-Multiple aziflunisudas 1GES IWd T 1GES iiilu Part TWd
W UG Taeinlsivana NS Tasusiarindassiaafeuiuauansu

2) Input File Name

[
¢ of ¥

mt! Input File Name %Lﬂumi’lﬁ'ld‘mauww‘lw & fiaenanlien

3} Output File Name
Tnes Output File Name aifunnslildeiivming Afaenisaz sy
4) Tape Parameter
sifhusadndndlunmedeuuasenglum] waninnnaouds
5) Processing Option
azilunandu (Option) 1un5WiAN (Specify) 'lumﬂﬂ‘a;auﬁ{é\’ﬁqnw'lﬁfh'lu

viada 1) - AUty (6]

2.3 SUANRILNNNARANRIAEAN
| o o=t t o rd'd . - A“ - [ . ]
u AN wLd RN RN Il unsuaaTurunaafntuatieunsuang

TnaanisiunatannUsenninalunanasn  (Thermoplastics) LLﬂﬂ‘L&ﬂ'ﬁ’iﬂﬂﬁﬂ’]i‘ﬂ?ﬂﬂ?ﬁ
o @l' - = - 1o Lol L % - : o d'- -

URSARIUILATEINBAANANARANUASUNANWRA T AIN1T0RAT UITUNAIAFANANIANNHAERN

Ussnninefuania (Thermosetting Plastics) 18ansag vinlWiao i amn1s 49Ut uiwuRi

AX - (B2 . Lol
Andneranieau  mreanuutwifini@ainasiansanandnruslieesiuemuiy

[ P o al

wan "imnumz;;ﬂé'\wm‘“numummmﬁﬂLflun'aju'lmmu

Py al ) - , v - v
N. FUIUN ﬂ?’]ﬂqqﬂ’l‘ﬂ\)ﬂ?ﬂu’\ MY DAEINTG 19N w2 Lﬂuﬂu

- al
1. FUIUN

Asenfiarihduuen 191 indeasd viaande [y
=, t
U ﬂ\’ﬂ?ﬂuqﬂqu‘lu gy Fhmﬂﬂ') sy

Py -l
A. TUIUN

lel < ] :" 1 4 ) 3 ] : L] dld
WUNTFaMTaLNINAULaNuATAINIL  1Tu Fudiurannnmiinduniing

L
e

= al v

indgauenuazinde lu usiu

nnanEuzIestuusingts  vinlilinseenuunuifniagfisasineiuie 1

< d‘; PP ' v Y e a’i’
aNNTINART I URR U wANsiane X fell

V- Lt [ . B 1o « ] c; 2

1. WNANARARLUADIUAY (Two-plate Injection Mold) iHluuNANHULLer 714
a & - ! ] ' v 1o « af = ' 1o ¢ =
HARTWUNLTAIINFETALIN AnsrurTeutfiiULTRsduuisdauudRuiiReadu

- a4 - ~ 9w - - o - , - .
lﬂﬂ')“?ﬂu'ﬁﬂﬁlﬂﬂﬂ']u?uuﬂﬂﬁu\l'\u Llﬂuz'?\lllﬂxlmug'ﬂﬁlWﬂ\i‘ﬁﬂ\llﬂfJQLﬂ"luu
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1 L

2. ufinRanuuuLanAugNg (Spit Mold) uwiiniafeenuundminiueu

fsauiatignunan douzeahasuenifuudnmaeiuiiasnsadeuliuazaiuguli
1 ° ] v o e Av ] d' o v -9 ' é
agjlusiumisfnansaulady (Chase Bolster) Fudufiszneuriuiuuitauiiniiagen
MilauanduguUnsaiidanalnsine wu adnides suazaf gnguuaznszuangu sty
e oo P ! ja ool o e e

3. UNRNNAALLUARNELNAEA (Unscrewing Mold) iTluusifinvRanaanuuudmiy
a o P BT | & el o & = v
pamduuiisewdetidly  u Fweunfiingenlu  nsiuglingensvendusdoy

A e =i - vai < - v o=
unuiRuicorelliduinasauazeanuuuliissuutasizeaaieindenlaadaluid®  ms
Uasduuiiundgedneusiiegiaiumatsds Wy lunsdiiidunmaadunusiua
v ) - ot ° P T Y a4 vy A o &
YauFu dau Core Mmiuindmanailduifiuwsaelia HeaAugaruunTRnuaY ATy
AuuaLdUcoreaanuinantinatnituandsiiavienamaiinadn - dmiunsnandu

° : <t - e A 4‘ o o GH ¥

UEIIUNANEY NTAREnAEntavdaYy Core anqanfuuLuEnTuBviensdnluiFals
gunmfildnasindmenlidenumnidaliinaunfuvenieinduamaian wrald
seULINaIUNLATIEY (Planetary Gear)

4. UWRNRARLLUANNUHY (Three Plate Mold) winwaauLLaruusuiuwiiad
anaanuun IR duutdanifniasnduvieide s dnvasuifiniasedes daulugjasld

el Ay

luntreanuuuud Ruwaai feanislidszunlanunugiauazgidtaanainduulas

FaluiR nanafe WiedugeaLaunisia winuiazuunfaeanmmuuduisduRad

vy -

- - P v - N af v & v
duinile  Geludoutiazdsenaufaunuzdauasgiy  lueusipaaiufazuanunugigiean
: b o :’/ dl' e rc-ll - ] o aaf '
Anduugng waeaniudaudfuiidautasdely Aszusnidlaeanauuuoduutivdnu
vy e« v e: - :’1 d' d' : 1 T v o o<y
LR duTaeeandunile  NalanTuuaanaInuiRin daaassydslunisesnuuunae
- | o « ¥ 1 ] 1 - v a; A' v Y ¥ =l d' t 74
n31TlAgadud A uRA NLU UL RdIR I A URnilassauTlandraiesene nas iunu

730, unuglauazunugdirdasmsuanuifinldazaon

5. WNRNRAAWLLZINFRU (Hotrunner Injection Molds) wifini@auuugleiewite
ueaRarBandt uiRnasuuulmAaingieidagan (Sprueless or Runnerless Mold) 1y

nl;-\ rell Ve 4‘ el‘ o 1 -« [ v 3 o [ 4
Wi FUNseanuuLieaniymiiiaanssuullougeeudind  inlwiRuiuuy
Aumsatuiaen ”lu'ﬁLmug%'mﬁﬂafgLLazLLﬁﬁuﬁLmuuaw%ummimz‘hiﬁLmuﬁﬂ WNUFN
v o nellg dl‘ A’ - ’ ] o o el.u -

uwasunuginAnegiaunuledugaruaunisin Hunstaadssndananasinfisegode
WiRussuutlaudn  Yeuananiifianaarlunisanuisdusunasiaaunugidnisanainiu

- vl v o « < el o0 ® v a
Q’]‘L&ﬂ’\ﬂﬂﬂﬂ.ﬂ’ﬂﬂﬂ')ﬂ ‘i“.illl_lﬁ‘ﬂu‘ﬂﬂxlLLNWNWQtﬂﬂﬂLLUULﬂuWLﬂH Tﬂﬂ‘lﬂuﬂ')ﬂ’]ﬂ’l’}u?ﬂu&ﬂ
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1 ‘, L %4 v 1 . L4 - d‘ [l <l 1
agjivaliannfauunssuuilauinlinarasinfiaglussuuleullanmvaausgnaaniann
wiauiazgnaadngduinsaduresualfind (Mold Impression) A wiundsiuawTuselyls
13 L4 <t ‘: o 3 av b ' - a -
vinldszazinanlunssguanunatadinusiasdudusaiunmsdoaindfnuniman e

v al ) ° L% tea « - :d ' 1 ~ : 2
annazsiasiimseanuuussuutiauiufiaminWiudinirtafifinaAeudng Auiudg
IMHNZAMMFUNSHART U IUNNNTURIA T AN

1~ e & o & oot a o
6. WHANATAULUAY (Stack Molds) umMsnAmTuguRfizumdnuaenavTed
] } 24 ] 4 4” [ 1 v Y « <
auawAnd N 19 neslng Wiurauide dhdasinen sy Tuwifindanaiivany

' 1 i 174
BunsaduausindanrewituwiinTusann Iy usiffapsililananannuaanAagly

o o 0 «q 4‘!’ - d' d' "d - - ]
nTEUANAAANNAN NANIALLFNNMUIHANAIARNUAELTLATEIRANAARNATNNTONAR L6 LS

N AR N ’ o X - d o4 s
vraurasnsamiufivdeagunn eaunislddsslandanilenaiafnuaaufiiATendn
151 aravinldlnsnseenuuuuifaiifiuiuusiRudau 9 fuvteiawiueinuivay 1

dunuey (5]

2.4 vanlunisaanuuuusiRNASANRIAEN
1. 1nanTHntem N ANIEINAIARNUASN LA (Runners and Gates) W
MHNTAN
MaFnTBmEnaRn(unner) AedaunintesnsiatugURliFugaussnenls |
eedunufigasnsiatug
- szuumaAuteanaainunner haadlautenadu Alidaniamannanading
waguvas Haeusanqamadnsesifilgniadnesiunuds
-vmL‘ﬁ'waqwmaﬁnmmzﬁumﬁ (Gate) Ao wiFRTaRUNAERN U
Qzﬂﬂulﬁﬂ‘ﬂﬂﬂﬂﬁﬂL‘illﬁiﬂlﬁ"]‘nﬂsmﬁﬁuﬁ (Cavity)
Tﬂﬂ"f;L'Kumqm?’lummqwmﬂﬁnmami’lzﬁtﬁwmuziﬁuw'{fu ArsasfumAuR
ArduRgamszazdanauiilumsiananafnvantionas uazafiafusmumniszes
Runner NU Gate qzﬁm’ménﬁmﬁiﬂ
- F]fuﬂmﬁ‘nﬂx‘lé'u\ﬂumﬁ {Properties of The Mold Part)
. ArfifaArnaiiavesiuany (Tolerance)
- senidauserenimanainaslunsain Weld Linel

o

nAnaui g R souanUsEINeas Gate UAT Runner aanlfisail
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- sprue tnevin Tudasinazgmiwnldiudoufifiadaivun vitedmiumatainiil

AMNULIAGY UAT Sprue ATgNAREENAINTUIUNARIARNANEUT IR INTIRAIETauEn

NINA 2.5 UARY Sprue

- LGN (Pinpoint Gate) AxRaudaNfLLLL Sprue A® Pinpoint Gate AL

.3 : - o« o dl b7 4 [
gnataa nmnmumumi‘amm?uuﬂ uardaiuranazla ﬂﬂﬂf’nﬂ ANEILTNAUT AN

intended gating location
!

/// 7

e .
s / Ve
// e / ///
Yoy y

7 '/// /, '» /, S
/ / s / ,//

0P, N
,//// ///xg \\ . e
SRR
n’lwﬁl 2.6- L&A Pinpoint Gate

nadnuylaesunsy (Diaphragm Gate) auiudssleniivdunuiduninsva
“ o a ) : v - . y & o
INEVRNIALNNITINA Weldline usutaferqaziamindniiulunisldiatesdnana

1Wav7a1AL181 Diaphragm Gate duiflugouiiuaanaindueiy



NINH 2.7 WdAN Diaphragm Gate

- M LLAY (Disk Gate) (TULAEATY Disk Gate TnazunUldRuFusnuniisl
1] d‘ al d‘ o . [ o - (%
Fansnszuanifananideaniaia Weldine uavasgdaudnniaianisiasialalu

1 v ]
nrainnsRatutuntmanaasnd Mduls luninasuus

NN 2.8 UAAY Disk Gate

v a . v e a3 o ol alal
- M ULRAN (Film Gate) gduuuiiRa Gate MidrreuutuRasuifiauinen
M dwFunsuantunusunlugiiniinsdainsadiavgusialaglnfazang
o [ } 4 @ b 4 : 1 :’/ 2
Aumisgidnrudlnsennundag uuway) seeiuanu wiluduusnanaas 1l
fouaarundwidnndnls vanarursoldruldiduinelatearassyFuusils
n1evas wsnziunsldiunanadnynetisua1f8aTuRIAs UNa1aRinfiTinag

vasia liviiudslianansaldsuy Runner uunflawdnasguenanals

037010
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g N NN
\\\\i\\ \ ANANANGNANGN
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NI

o

U'\—:

ca.lmm

NN 2.9 UARY Film Gate

- Submarine Gate iUz lAfaUsznuretusiRuWiTugiduLLaINaN YTaeT Rl
1) va, t [ - d‘ - L (K.Y [ 4 - | - -«
aglifinutiedauuiinn iadeunaraanmassnguineifnd nmatlauifuuas
UanaTudnugan axvinnsinegmiadatisanainduaulaadniuld® A8nasuoutl

el lunstlaunatasiniuanid e utieresduey

<50

' ’/ !-:/\’ // V.
/// sy
/ 3 /0

// oL \\ N \\

AN
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ARTRNEIIAN

MR 2.10 WARAY Submarine Gate

2. IRBNUATEBNULL TEULINITRIUANgMAR MU RN RANa aAn I MuNzan
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iHavanalindunanuanaeananainiilianaufeuiisasgnaremaanannuy
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L4 b
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anNFauvsantsaruANgungl A uiiuatwiaiuusiRni@anatain

- a v -l v o - - S ] <
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a9 NNITEUAIANTEINAIGANTIVADNIVAT  TUIIUNANARANARANNTURG T4
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1y TN
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NSHARUHNANARANAIAANTIALNISILATIZN AL AR N AL RS

3.1 umin
TunsednudiRanaraAnGusiuainnisiieirnsienisiunugneal an

] v v
magaamnssy TuflurnuAauguradusariuty (Conceptual Drawing) BENITUNTN
v ] L ] ] £ 7
A reeuuLiuiag munaaitfidiiusnienifinaineau (Function) fiasldantu
A N [ ' s ¢ ¢ o
i aanthaiiendeyatesswaginsatnasaliaanuunlugeniued dealunis
I3 ! v , .
2ANULLAAINTIN CAD (Computer Aided Design) T9asdasandusautiiennlunisasnuuy
v :,l L3 - : dl 5 o aaly v . £ 73 dll v
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3.2 n19aaniuuLNRuRA2e CAD uutanyiuas UGH
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(2) Model TAEIRINAULULIIANATY NINITIATUIANAUINIIIANIN Sketch UAA
AuuaTUAdaLAY
<% d‘ﬂ X . dl
(3) Conceptual TngAzITuT UNUNAATUIEY NMUATUAALRNNAATININNNZAN
] v
Unigraphics Il tfunilaluganyiuafnnesiau cAD aunsndasluniseanuyuuduey
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N1574519 NC Program 289UMRNWGRLHE Fuan
1. IN1sAANENL WL Cavity Milling mtﬂu%u'] patinanfia Ball Nose @10 NN, A
uanalun i 3.12

2. ANTUNINNITARLIAEIA Feimani® Ball Nose @6 Ni. AeUamA<lUNINT 3.13



33

DA 3.12 waAINN3AALAY Cavity

\ N N L
\\-‘\ \ ’gsonin" .dSOb\ ‘\ ; o
\\‘\\; \ '\é}éf‘f < \i\ /\ _‘—‘%“(
RS § W\
= Tk '518.481.‘5"\ N\
: 2 3.
\\ \

Il v v
MR 3.13 udAnNTTAL AN URIIIaasdng



3.4 NNSIATITVNITRANAIAANA2E CAE LUUTanNNuwas Moldflow
lunnsipsevisiaedse FEM (Finite Element Model) LY UGH Weaziflunis

al o 2 a" a a I'd e
Preprocessor lunnsdn Part File  1998UIUNAZAATIEN (Cover.part) WAmssiuu
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3.4.3 TUABUNNTIATIZ NITBANAIEAN
NMINAREIIAT LU RLWAARANEANELL Moldflow aziflulusny Block diagram
Fanndi 3.16 Guann
1. 1GES File 1A INATEa%9 Midsurface 970 UGH waxfiastinnninnisiiasey
1Y Moldflow
2. 3D Surface Modeling Lﬂa"ﬂuTNﬂ(Mode) iuamaus 3D Surface Modeling
3. Remesh 111N1% Remesh 34 Moldflow £#1nN138519 Node Ua Element In
oaluld Taeldnanlunisa$1y Node uas Element Winunzaniunsiase
4. Thickness FAYMMAAIAMNMUITENTLIY AnTigianTTaenuLLLY CAD Tae 'l
Thickness AINNLU 2-mm.
5. Injection Node azifusasilelunsimuaqedananainidnduany
6. Boundary-Condition q:Lﬂum?ﬁ'1Mumﬂmqmﬂummm%umuéqLwif-}mfﬁ':uﬁufau
QARLAATAIMTRALLT Y
7. Method of Analysis Welunasimmeiludul 481493 Fast Filling

o o

8. Material azldimnay defide wanadn lumsliwanainlumsiiansildunan
Tnannulasasldnarasnaila PS10 ABS TAFLEX 450N-8 MITSUBISHI-MONSANTO VI
(240)136 JAN82 %Jﬂmﬂuﬂﬁﬁi’lﬂ ﬂﬂewmaﬁnﬁqz'lﬁmmn Database 494 Moldflow
nenafe asilnnanRs
AurlszananisinAnutay (Conductivity) 0.0984 W/m/°C
ANANINTAUATINL (Specific Heat) 2016.0 J/Kg/:°C
AL TevAEHITAY (Velt Derisity) 901.0 Kg/m
gaunUN1TAANSIARN (Injection Temperature) 120.0 °C
qmuqﬁtﬁﬂ‘l&iﬁmﬂm (No Flow Temperature) 140.0 °C
(muaziduadn q gldann Result File) (3]
9. Injection Time AvuatarlunsaalFTusaTuA (Red1aenmudensld
AR Giuwiﬁ'uﬁuv'mms%mwmaﬁnfium::ﬁ"aéuqﬂﬂ?a‘lﬁﬁmﬂumm
wanaanansialyl
10. Run/Analysis ymsiiaszinisaanaraanludueulag Moldfiow ax¥innas

waeililsing o 1asn wenaasnlvadiduu
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11. Result File iefuganisiiasu azld Result File AuIALTUTINTRYAsINT 7
Hunaann1siAeyl 19U ANAY (Pressure), §IUUN (Temperature), ANIAY
\88Y (Shear Stress), SAIMUNIAAU (Shear Rate), mmﬂﬁé’waq’ (Air Trap), seendax
UsTANNANARN (Weld Line), Aa1uuila (Viscosity), fiamaensinauaziue
12. Change Gate (A,B,C) Tﬂﬂmrnmaaaf’:@:'lﬁ%umuvgn%umautflu’lﬂmu Block
Diagram AIN&12 LLGi"I:‘lﬁFT’Juﬂ?ﬁulﬂum?tﬂaﬂuﬁﬂaﬂ (Inject Node) uazFauLsan
Aanadsldannisiiasziiu Moldfiow

A - qaguEnANIAETS LY

B - 9afutina1anan ey

C - QAAUENANNNANLAN
13. Optimized Result File #An171la8Y Injection Node uanwauzsinee udaviin1e

s luivavus ARLlA Result File aanun
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MFL 531 9 SUMMARY -FINAL FILLING

s 3k 3¢ o e 36 o 3 o s ke e o 3 e e s o ok e o o e ok o ok 3 o ok ok s ke ke e e ok e e o ke e sk ok ok ok ok k

* %*
* FAST *
* FILLING ANALYSIS .
* *

e ske ke e e e sk s 3k ok ok ok 2k 3k ok ok 3 3 3 ke ke sk 3 e e e 3k e e ok ok ok sk ke ok ok kok ok skok sk ke sk sk ke

Restart File

Restart File Name '« NONE

Cooling Results

Cooling Interface File Name : NONE

Model Information

MODEL (master) file name : wichai_ans

1931 nodes, highest no.= 1931

3802 elements, highest no.= 3802
Maximum aspect ratio of  8.757 at element : 350
Minimum aspect ratio of  1.160 at element : 2390

Average aspect ratio of triangular elements :  1.870

Boundary Condition File

Boundary Condition File Name : test.bf3

-FAST
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Machine Settings

Maximum Injection Pressure : 100.00 MPa

Maximum Clamp Tonnage : 10000.00 tonne

Material Information

Reading MOLDFLOW PVT001 from Standard database.

Material DATABASE type : MATDB <Standard>
SUPPLIER/file name  : MITSUBI

GRADE code : P810

Material MODEL order : 1

Material description

P810 ABS  TAFLEX 450N-B MITSUBISHI-MONSANTO  VI(240)136
Conductivity 0.098400 W/m/degC
Specific Heat 2015.000000 J/kg/degC
Melt Density 901.000000 kgfcu.m
Ejection Temperature . 120.000000 deg.C
No Flow Temperature 140.000000 deg.C
Viscosity
Temperature Shear Rate Viscosity
degC /s Pas
220.000 100.000 890.160034
240.000 10000.000 26.802525

260.000 1000.000 105.622955

JANS82
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Processing Conditions:

Generic Melt Temperature Minimum 200.000000 deg.C
Generic Melt Temperature Maximum 260.000000 deg.C
Generic Melt Temperature Suggested 230.000000 deg.C
Generic Mold Temperature Minimum 40.000000 deg.C
Generic Mold Temperature Maximum 80.000000 deg.C
Generic Mold Temperature Suggested 60.000000 deg.C
Generic Melt Temperature Absolute Maximum 280.000000 deg.C
G2eneric Maximum Shear Stress 0.300000 MPa
Generic Maximum Shear Rate 50000.000000 1/s

Material Compressibility : Factor

Material Compressibility Factor : 10.00% - (Pressure Drop 200.0 MPa)

Injection Node(s)

Number of injection nodes : 1

Injection node numbers  :100

Molding Conditions

Mold temperature :  60.00 deg.C
Melt temperature :  230.00 deg.C
Injection time :  1.40 sec

Total Volume : 16.56 cu.cm

Flow rate : 11.83 cu.cm/s



Analysis Options

Nominal Injection Profile:

% Shot Vol % Nominal Flow Rate

100.0 100.0

I# #
% # #
80 # #
F I# #
L & #
0O 60 -# #
W #
l# #
R 40 # #
A # #
T # #
E 20 # #
l# #
l# #
0 | e ! 1

20 40 60 80 100
% SHOT YOLUME

Maximum Flow Rate (Based on Profile) : 11.83 cu.cm/s
Constant Pressure Mode : Automatic

Change-over to Pressure : Automatic

Change-over Pressure Factor : 1.000
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Output Options

No. intermediate results files : 0

Time Series Step Mode : Constant Volume Increments
Number of % Volume Increments : 20

No. Restart Files : 0

Screen Output Format : Short Format

Numerical Parameters

Pressure Iteration Limit : 1000
Pressure Iteration Tolerance : 0.0005000
Viscosity Iteration Limit ’ 10
Viscosity Iteration Tolerance  :  0.0100000
Nodal Growth Mechanism : Multiple
Growth Increment > 50%
Result File Core Name : test

e s e e s o sk s o sk sk e ok e sk sk ok ke s o sk sk o e sk skok sk ok o sk sk ke sk ok R kR

* FILLING PHASE RESULTS SUMMARY *

e 3 sk e 3 ke o ke ke ok sk o e ke 3 sk ok e e ke ke 2k e Sk 3k o e s ke ke Sk s e ke 3 e 3k ke e ok ke ok ke ke ok sk

Maximum - Minimum Values

Max Pressure  ( at Fill ) : 16.1571 MPa
Max Pressure  ( during cycle ) :  16.1572 MPa
Max Clamp Force ( during cycle ) : 4.4230 tonne
Total projected area : 41.2848 sq.cm

Actual injection time . 1.4045 sec
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Min Temperature ( at Fill ) : 221.4700 deg.C

Max Temperature ( at Fill ) 1 2345677 degC

Min Temperature ( flow front) : 224.9003 deg.C

Max Temperature ( flow front) : 230.7761 deg.C

Max Shear Rate ( at Fill ) 1 3706.6567 /s

Max Shear Rate ( during cycle ) : 4535.2925 1/s

Max Shear Stress ( at Fill ) : 0.3771 MPa

Max Shear Stress ( during cycle ) : 0.4001 MPa

Max Solidification Time (Tri. Elements): 12.47 sec ( Element 3774 )
Min Solidification Time (Tri. Elements): 11.60 sec ( Element 349 )

Throughputs
Node Throughputs {cu.cm]
100 16.600
Pressure when Throughput exceeded Part Volume :  16.157 MPa

Pressure when Displaced Ram Volume exceeded Part Volume :  16.157 MPa

Output files produced

No. Restart File(s) ' ()

No. Intermediate Results File(s) : 0
Nodal Result File : test.for
Elemental Result File : test.fer
Summary File : test.fsu

Time Series File : test.fts
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Actual Injection Profile

% Shot vol. % Nom. flow rate

99.2 100.0
99.3 99.7
99.9 90.8

I# #
% # #
80 -# #
F I# #
L # #
O 60 -# #
W # #
I# #
R 40 # #
A I# #
T I #
E 20 -# #
# #
I# #

0 | | | | |
20 40 60 80 100

% SHOT VOLUME

»
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Analysis Display Summary

Flow rate

Time : Volume : Actual : Nominal : Pressure : Clamp force:

sec : % ccuem/fs ¢ % : MPa : tonne

0.07116: 5.08:  11.825: 100.00: 2.58: 0.01 :

0.14143 : 10.09:  11.825: 100.00 : 345: 7 003:
0.21169: 15.10: 11.825: 100.00: 401 : 0.05 :
0.28274 : 20.17: 11.825: 100.00: 447 : 0.08 :
0.35314: 2520: 11.825: 100.00: 482 : 0.11:
042294 : 3021: 11.825: 100.00: 521: 0.15:
0.49317: 3521: 11.825: 100.00: 5.61 : 0.20 :
0.56350: 4022 : 11.825: 100.00: 582 022 :
0.63534: 4534: 11.825: 100.00: 6.25 : 0.28:
0.70632 : 5040:  11.825: 100.00: 6.56 : 0.34 :
077713 : 5544 : 11.825: 100.00 : 6.99 : 043 :
0.84944 : 60.59 : 11.825: 100.00 : 7.53: 055
0.91989 : 65.61: . 11.825: 100.00; 7.86 : 063 :
0.99319: 70.84: 11.825: 100.00: 8.39: 0.77 :
1.06440: 7591 : 11.825: 100.00: 9.31: 1.06 :
1.13534 : 8095: 11.825: 100.00: 10.77 : 1.82:
120730 : 86.07: 11.825: 100.00: 11.22 - 1.98 :
127815 : 91.10:  11.825: 100.00: 11.92 : 223 :
1.34933 : 96.15: 11.825: 100.00: 1525 3.99 :
1.39320: 9926: 11.825: 100.00: 16.16 : 437 :
140198 : 99.86: 10.717: 90.63: 16.16 : 442 :

1.40446 : 100.00 : 9.179: 77.63: 16.16 : 442 :
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* Change to Press. Control at  99.3 % Shot Volume ( 1.39320 sec)

Pressure = 16.157 MPa

Filling Waming and Error Diagnostics

[FPISLV - 5] Estimated Numerical Error in Pressure Solver  0.08 %

Execution Times

EXECUTED 28-FEB-95 14:14
COMPLETED 28-FEB-95 14:29
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Restart File

Restart File Name : NONE

Cooling Results

Cooling Interface File Name : NONE

Model Information

MODEL (master) file name : wichai_ans

1931 nodes, highest no.= 1931

3802 elements, highest no.= 3802
Maximum aspect ratio of 8.757 at element : 350
Minimum aspect ratio of 1.160 at element : 2390

Average aspect ratio of triangular elements :  1.870

Boundary Condition File

Boundary Condition File Name : ex1.bf3

-FAST



Machine Settings

Maximum Injection Pressure : 100.00 MPa

Maximum Clamp Tonnage : 10000.00 tonne

Material Information

Reading MOLDFLOW PVTO001 from Standard database.
Material DATABASE type.: MATDB <Standard>
SUPPLIER/file name  : MITSUBI

GRADE code : P810

Material MODEL order : 1

Material description

P810 ABS  TAFLEX 450N-B MITSUBISHI-MONSANTO  VI(240)136
Conductivity 0.098400 W/m/degC
Specific Heat 2015.000000 J/kg/degC
Melt Density 901.000000 kgfcu.m
Ejection Temperature 120.000000 deg.C
No Flow Temperature " 140.000000 deg.C
Viscosity
Temperature Shear Rate Viscosity
deg.C 1/s Pas
220.000 100.000 890.160034
240.000 10000.000 26.802525

260.000 1000.000 105.622955

JANS82
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Processing Conditions:

Generic Melt Temperature Minimum 200.000000 deg.C
Generic Melt Temperature Maximum 260.000000 deg.C
Generic Melt Temperature Suggested 230.000000 deg.C
Generic Mold Temperature Minimum 40.000000 deg.C
Generic Mold Temperature Maximum 80.000000 deg.C
Generic Mold Temperature Suggested 60.000000 deg.C
Generic Melt Temperature Absolute Maximum 280.000000 deg.C
Generic Maximum Shear Stress 0.300000 MPa
Generic Maximum Shear Rate 50000.000000 1/s

Material Compressibility : Factor

Material Compressibility Factor : 10.00% (Pressure Drop 200.0 MPa)

Injection Node(s)

Number of injection nodes : 1

Injection node numbers ~ :1462

Molding Conditions

Mold teroperature :  60.00 deg.C
Melt temperature :  230.00 deg.C
Injection time : 1.40 sec

Total Volume : 16.56 cu.cm

Flowrate ~ : 11.83 cu.cm/s



Analysis Options

Nominal Injection Profile:

% Shot Vol % Nominal Flow Rate

100.0 100.0
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Maximum Flow Rate (Based on Profile) : 11.83 cu.cm/s

Constant Pressure Mode : Automatic

Change-over to Presstire : Automatic

Change-over Pressure Factor : 1.000



Output Options

No. intermediate results files : 0

Time Series Step Mode : Constant Volume Increments
Number of % Volume Increments : 20

No. Restart Files S

Screen Output Format : Short Format

Numerical Parameters

Pressure Iteration Limit .+ 1000

Pressure Iteration Tolerance : ~ 0.0005000
Viscosity Iteration Limit : 10
Viscosity Iteration Tolerance  :  0.0100000
Nodal Growth Mechanism : Multiple
Growth Increment : 50%
Result File Core Name s exl
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Maximum - Minimum Values

Max Pressure  ( at Fill ) : 16.7795 MPa
Max Pressure  ( during cycle ) :  16.7795 MPa
Max Clamp Force ( during cycle ) : 4.4965 tonne
Total projected area 1 41.2848 sq.cm
Actual injection time : 1.4047 sec

Min Temperature ( at Fill ) 1 220.9968 deg.C



Max Temperature ( at Fill ) 1 234.6136 deg.C

Min Temperature ( flow front) : 225.6271 deg.C

Max Temperature ( flow front) : 230.7444 deg.C

Max Shear Rate ( at Fill ) T 38443274 1/s

Max Shear Rate ( during cycle ) : 4603.4888 1/s

Max Shear Stress ( at Fill ) : 0.3810 MPa

Max Shear Stress ( during cycle ) : 04017 MPa

Max Solidification Time (Tri. Elements): 12.48 sec ( Element 3774 )

Min Solidification Time (Tri. Elements): = 11.57 sec ( Element 220 )

Throughputs
Node Throughput [cu.cm]
1462 16.604
Pressure when Throughput exceeded Part Volume : 16.780 MPa

Pressure when Displaced Ram Volume exceeded Part Volume :  16.780 MPa

Output files produced

No. Restart File(s) : 0

No. Intermediate Results File(s) 0
Nodal Result File :exl.fnr
Elemental Result File : exl.fer
Summary File : exl.fsu
Time Series File : exl.fts

Actual Injection Profile

% Shot vol. % Nom. flow rate
99.1 100.0
99.2 100.0
99.9 90.8
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Analysis Display Summary

Flow rate

Time : Volume : Actual : Nominal : Pressure : Clamp force:

sec : % cucmfs @ % : MPa : tonne

007083 : 5.05: 11.825: 100.00 : 2.54 : 0.01 :
0.14150 : 10.10:  11:825: 100.00 : 3.34: 0.02 :
0.21389: 1526: 11.825: 100.00 : 3.99: 0.04 :
0.28444 : 2029: 11.825: 100.00: 444 : 006 :
0.35460 : 2531: 11.825: 100.00: 482 : 0.08 :
0.42454 : 3032 : 11.825: 100.00 : 5.19: 0.12:
049506 : 3535: 11.825: 100.00: 5230\ : 0.15:
0.56589 : 4039 :  11.825: 100.00: 587: 0.20:
0.63614 : 4540: 11.825: 100.00 : 6.14 : 0.24 :
0.70651 : 50.41:  11.825: 100.00: 6.68 : 0.34 :
0.77683 : 55.41: 11.825: 100.00 : 697 : 040 :
0.84939: 6058 : 11.825: 100.00: 757 : 0.55 :
0.92134 : 6570 :  11.825: 100.00 : 8.36: 0.76 :
0.99199: 70.74: 11.825: 100.00 : 9.29 : 1.04 -
1.06313 : 7581 : 11.825: 100.00: 10.82 : 1.70 :
1.13414 : 8086: 11.825: 100.00: 1145: 1.91:

120557 : 8594 : 11.825: 100.00: 11.95: 2.08 :

127714 : 91.02: 11.825: 100.00: 1249 : 228 :
134785 : 96.04: 11.825: 100.00: 1581 : 4.05:
1.39258 : 99.20: 11.825: 100.00 : 16.78 : 4.46 :

140224 : 99.86 : 10.827 : 91.56: 16.78 : 450 :
1.40468 : 100.00 : 9.331: 78.90: 16.78 : 450
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* Change to Press. Control at  99.2 % Shot Volume ( 1.39258 sec)

Pressure = 16.780 MPa

Filling Warning and Error Diagnostics

[FPISLV - 5] Estimated Numerical Error in Pressure Solver  0.09 %

Execution Times

EXECUTED 28-FEB-95 14:48
COMPLETED 28-FEB-95 15:11
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Analysis Display Summary point B.
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start File

Restart File Name : NONE

Cooling Results

Cooling Interface File Name : NONE

Model Information

MODEL (master) file name : wichai_ans

1931 nodes, highest no.= 1931

3802 elements, highest no.= 3802
Maximum aspect ratio of  8.757 at element : 350
Minimum aspect ratio of 1.160 at element : 2390

Average aspect ratio of triangular elements :  1.870

Boundary Condition File

Boundary Condition File Name : test1.bf3



Machine Settings

Maximum Injection Pressure :

Maximum Clamp Tonnage

Material Information

100.00 MPa
: 10000.00 tonne

Reading MOLDFLOW PVTO0O01 from Standard database.

Material DATABASE type : MATDB <Standard>

SUPPLIER /file name
GRADE code

: MITSUBI

: P810

Material MODEL order : 1

Material description

P810 ABS  TAFLEX 450N-B

Conductivity
Specific Heat
Melt Density
Ejection Teniperature

No Flow Temperature

Viscosity
Temperature
deg.C
220.000
240.000
260.000

Shear Rate
1/s
100.000
10000.000
1000.000

MITSUBISHI-MONSANTO  VI(240)136

0.098400 W/m/degC
2015.000000 J/kg/degC
901.000000 kg/cu.m
120.000000 deg.C

140.000000 deg.C

Viscosity
Pas
890.160034
26.802525
105.622955

JANS2
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Processing Conditions:

Generic Melt Temperature Minimum 200.000000 deg.C
Generic Melt Temperature Maximum 260.000000 deg.C
Generic Melt Temperature Suggested 230.000000 deg.C
Generic Mold Temperature Minimum 40.000000 deg.C
Generic Mold Temperature Maximum 80.000000 deg.C
Generic Mold Temperature Suggested 60.000000 deg.C
Generic Melt Temperature Absolute Maximum 280.006000 deg.C
Generic Maximum Shear Stress 0.300000 MPa
Generic Max-imum Shear Rate 50000.000000 1/s

Material Compressibility : Factor

Material Compressibility Factor : 10.00% (Pressure Drop 200.0 MPa)

Injection Node(s)
Number of injection nodes : 1
Injection node numbers  :1037

Molding Conditions

Mold temperature :  60.00 deg.C
Melt temperature :  230.00 deg.C

Injection time :  1.60 sec
Total Volume : 16.56 cucm
Flow rate . 10.35 cu.cm/fs

Analysis Options

Nominal Injection Profile:
% Shot Vol % Nominal Flow Rate
100.0 100.0
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Maximum Flow Rate (Based on Profile) : 10.35 cu.cm/s

Constant Pressure Mode . : Automatic

Change-over to Pressure : Automatic

Change-over Pressure Factor : 1.000

Output Options

No. intermediate results files : O

Time Series Step Mode " : Constant Volume Increments.
Number of % Volume Increments : 20

No: Restart Files : 0

Screen Output Format : Short Format
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Numerical Parameters

Pressure Iteration Limit 1000

Pressure Iteration Tolerance : 0.0005000

Viscosity Iteration Limit : 10
Viscosity Iteration Tolerance  :  0.0100000
Nodal Growth Mechanism : Multiple
Growth Increment : 50%
Result File Core Name : testl]
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Maximum - Minimum Values

Max Pressure (at Fill ) : 23.6441 MPa
Max Pressure  ( during cycle ) :  23.6441 MPa

Max Clamp Force ( during cycle ) : 4.8121 tonne

Total projected area 1412848 sq.cm
Actual injection time - 3 1.6096 sec
Min Temperature ( at Fill ) 1 2174139 deg.C
Max Temperature ( at Fill ) : 236.9761 deg.C

Min Temperature ( flow front) : 227.2979 deg.C

Max Temperature ( flow front) : 233.9420 deg.C

Max Shear Rate ( at Fill ) : 2043.4668 1/s

Max Shear Rate ( during cycle )} : 2307.7556 1/s

Max Shear Stress ( at Fill ) : 0.3183 MPa

Max Shear Stress ( during cycle ) : 0.3299 MPa

Max Solidification Time (Tri. Elements):  12.63 sec ( Element 3775 )

Min Solidification Time (Tri. Elements): 11.29 sec ( Element 556 )

&
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Throughputs

Node Throughput [cu.cm]
1037 16.650

Pressure when Throughput exceeded Part Volume

Pressure when Displaced Ram Volume exceeded Part Volume :

Output files produced

No. Restart File(s) 0

No. Intermediate Results File(s) : 0
Nodal Result File : testl.fnr
Elemental Result File : testl.fer
Summary File : testl.fsu
Time Series File : testl.fts

Actual Injection Profiie

% Shot vol. % Nom. flow rate
98.7 100.0
989 99.8
100.0 96.1

23.644 MPa
23.644 MPa
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Analysis Display Summary
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Flow rate

Time : Volume : Actual : Nominal : Pressure : Clamp force:
sec : % : cucmfs % MPa tonne
0.08245: 5.15: 10.347: 100.00: 2.85 001 :
0.16281 : 10.16:  10.347 : 100.00 :° 4.04 : 0.04 :
0.24280 : 15.17:  10.347 : 100.00 : 5.16 : 0.10:
032326 : 20.18: 10.347 : 100.00 : 7.20: 0.28 :
0.40467 : 2525: 10.347 : 100.00: 9.33 045 :
0.49012 : 3056 :  10.347 : 100.00 : 10.90 : 061 :
057278 : 3570: 10.347 : 100.00: 11.84 : 0.74 :
0.65384 : 40.73 : 10.347 : 100.00: 12.42 : 0.83 :
0.73413: 4574 : 10347 : 100.00: 13.14 : 0.96 :
0.81527 : 50.77 :  10.347 : 100.00 : 13.83: 1.08 :
0.89702 : 55.84:  10.347 : 100.00: 14.35 1.17 :
0.97979 : 61.02: 10347 : 100.00: 14.82 : 127 :
1.06120 : 66.07 : . 10.347 : 100.00: 1530 : 1.37 :
1.14222 : 71.09: 10.347 : 100.00 : 1591 : 1.52:
1.22304 : 76.10: 10.347 : 100.00 : 16.44 : 1.67 :
1.30466 : 81.16:  10.347 : 100.00 : 17.35: 1.93:
1.38882: 86.37: 10.347: 100.00: 19.04 : 253:
147049 : 9143 : 10.347: 100.00: 21.76 : 390 :
1.55305: 96.53: 10.347 : 100.00: 2297 : 439 :
2: 159146: 9891: 10.347 : 100.00 : 23.64 : 4.67 :

1.60902 : 99.97 : 9.524 : 92.04: 23.64 : 4381 :
1.60960 : 100.00 : 8.979: 86.78 : 23.64 : 481 :
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* Change to Press. Control at 98.9 % Shot Volume ( 1.59146 sec)
Pressure = 23.644 MPa

Filling Warning and Error Diagnostics

{FPISLV - 5] Estimated Numerical Error in Pressure Solver 025 %

Execution Times,

EXECUTED 28-FEB-95 16:03
COMPLETED 28-FEB-95 16:18
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4.1.4 MmanfFEuinuqaSanaain AB uaz C

AT 4.1 uasinsulauifisunanimeaesfiqainsine (AB,C)

tladenisiased 78n A 472n B 992 C
MAFHANUSANY
- ARSI (sec) 1.4 14 16
- IANTRARTY (sec) 1.4045 1.4047 1.6096
- AuRANITIVA Aaudinanga | Aeudwan | Tlaugs

AR
- §m3nslug fem sec) 11.83 11.83 1038
- seendaanlszanu Qmwﬁ' 4.1 qmw*?i 43 Qﬂ’]Wﬁ' 45
- g mAfifeeg annii 41 | grnii 43 | gawd 45
MINTEALANINAY
- ATNFUGIgALT RN (MPa) 16.1671 16.7795 23.6441
- ANAUGIGATENINN cycle (MPa) 16.1572 16.7795 23.6441
naInTFAEUNAR
. qmuqﬁﬁqqmmmﬁuuﬁﬁuﬁ (c) 22147 220.9968 217.4139
. qruupTigegaunssiiinuiu (¢ ) 234.5677 2346136 | 236.9761
- qrungisaareulia (C) 224.9003 225.6271 227.2979
- gruugHigeganavlua (c) 230.7761 230.7444 233.942
- NTAARATUNTNTBINANHN Lidntu Lidatu | Lidiadu
YANHAINAUAE

- ATNAUDBUGARTULANUHANHIMPa) 0.3771 0.3810 0.3183
- ANIHAUIBAUGIRATENIN cycle (MPa) 0.4001 0.4017 0.3299
- SATUNIBOUGIAATULIANUNNNIMPa) | 3076.6567 3844.3274 | 2043.4668
- RPUINDBUGIAATININ cycle (1/s) 45352925 4603.4888 | 2307.7556
- 1ANNTUTIFIGRGR (sec) 12.47 12.47 12.63
- amaudesasinga (se 11.60 11.57 11.29
- usatlsznuusifinyigegs (ton) 4.423 4.49665 48121
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A2t NC Program A lunsinusifsw (Insert)

00004 ;

N1 G71 G90 GO0 X32.416 Y-29.634 S1000 MO3 ;
N2Z-346;

N3 GOl X32.57 Y-29.575 Z-3.555 F250 ;
N4 X32.835 Y-29.155 Z-3.842 ;
N5 X32.799 Y-28.66 Z-4.129 ;
N6 X32.474 Y-28.283 Z-4416 ;
N7 X31.99 Y-28.175 Z-4.703 ;
N8 X31.535 Y-28.376 Z-4.99 ;
N9 X31.291 Y-28.808 Z-5.276 ;
N10 X31.351 Y-29.301 Z-5.563 ;
N11 X31.72 Y-29.688 Z-5.872 ;
N12 X32.072 Y-29.767 Z-6.08 ;
N13 X32.57 Y-29.575 Z-6.388 ;
N14 X32.835 Y-29.155 Z-6.675 ;
N15 X32.799 Y-28.66 Z-6.962 ;
N16 X32.474 Y-28.283 Z-7.249 ;
N17 X31.99 Y-28.175 Z-7.535 ;
N18 X31.535 Y-28.376 Z-7.822 ;
N19 X31.291 Y-28.808 Z-8.109 ;
N20 X31.351 Y-29.301 Z-8.396 ;
N21 X31.72 Y-29.688 Z-8.704 ;
N22 X32.072 Y-29.767 Z-8.912 ;
N23 X32213 Y-29.712 Z9. ;
N24 X32.033 Y-29.246 ;

N25 X32.236 Y-29.168 ;

N26 X32.292 Y-29.121 F20 ;
N27 X32.342 Y-28.947 ;

N28 X32.273 Y-28.779 ;

N29 X32.114 Y-28.691 ;
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a} v - (5.9 - a =
HaTI LA AINNATUATIVIAGE Moldflow 3INNITAANAIAANAT
-

4930 30 B M B
qrunnRnALAN ( °C ) 230 215230
\IA1TRNININT ( sec ) 14 24
ANNALNAA ( MPa ) 16.78 55

- - . - o
08 aNLITay willeuiy - wikaui

¥

anenaed 42 asnsnaqliFifudier sl
1. azdiuinlunisiananainads iunuiauysaiiy biswnsaldaas

FumilEA AT Tag Moldfiow Fauansinaiu 11.28 MPa usitusulvietesans

warddinlfannusulunisdaminfunisiiassiuu Moldflow S1iluszgaaifisi

Clamping Force B4azyinlfinamaNI@EMeNFULNANN
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5.2 TaldUaLUsLAslASIIUN1IMYA ( Future Work )

1. udaurasnimiamsinasaanatafinuu saniuaf Moldflow Wi el
A o v e a o ) . o ' v
anarauiduassieninimssian ulunisAunuEasnisinamanuiou
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3 v §
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