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1. I EHE & (What’'s injection Molding analysis?)
2. Moldflow
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2. Moldflow

2-1) Moldflow &?

Moldflowz 19780 SF0HAM HEEH HIHEHES AZEAHZM AMESEE A AZEANHSE SN JtE 20 SALE JHXI 1D UL
2000490l st AMAOIRE C-MoldAS &EHotH A NASTAQMFLO)OIl AEEAD, 1 02 2249 01319 90% 014

AXotHM XEHZ dFoi 20 el ChAl 2008 0l = Moldflow AbE AutodeskAtOll 21GH0 & & = UCH

Olet 201 212 e CADAI S0I CAEAZERNE g8ots X2 H= HE SIHE fI8 2HO0| OtLICH CAD NS0l MS2

Jlsd sHE st H= ZAHDF Otd = "3t 840t Jts8 CADE ER2 ot UJ| H20ICH. S0l ScetA8 MS2 =Xzt

EIHE RolM= MBS0l M= UEW MEXCT= HEUH 2H =S ZHGHHOF ot Il S0 2oHA0ILE, AFEEE Al 22

CAE2l ==0| Bt=Al 2 206tCH

MELE old AZEJNH SHAHET Moldflows QLetAlZt DMSEZREH HES Sot0 1 240 SSERUCH Sol M=dE oA
1 AZEQ0Z WL YHME Z2AS O UM st SRIF SIEE Z0{0F B0 013 BHASE Moldflows 0121 S30f

' 2002 HARAE 2ot A2LH, HA 7S s & HAA% FHotd ACH

“When a brand name becomes synonymous with a type of
product, its market impact is unmistakably profound. Like Coke
is to soft drinks, Moldflow is the name in injection molding

‘ simulation software.”

Modern Plastics Magazine

\
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2-2) NELE ol AZEAN HE

CAD2t CAE AZEQNHE HEict= JIES ZetoF 80 CADS ZU=2 24 & 2L0IC MetMd Lot g1 e 24 &

DES AHE & USIHH OetA CAD 2ZESOE MEstHE =CH J2iLE CAEQ 222 X Hatel HH0ICH 028t 2 Hete

HHE TE6l= HHO| LOILE &0 W20 HSEIIE BHEEI00F SHCH &0 W2LE 20 H&60F O SQ06ICH Sol AAE4E

ol ATEQOS HSHH2S Z2AE0N Oist XSHQ 27 Qlols gaE 4 QUL Moldflows OIBEUAM 2 2&ES &L

Moldflow= &3 Melborne 1t 0l= ltacalll 22 HFAE 2LoIHA ANSHOZ MAMH |RY UHESh AFAJ|2SHe 88

Sot0] ZECHAE0 Oist RS X&st) 1 ZUE HIE 22 Solvers &6t UACH

2-3) Moldflow 2 ZES|0{e 24

Moldflow 2ZEQIN 2 RAEE2 AN 4ItX2 0 QUCH 2E CADUAN EHE 2L 2 Moldflowz ¥ &5t=AMDL(Autodesk Moldflow

‘ Design Link), H&te 2ol =31 tt&stE 28t AMCD(Autodesk Moldflow CAD Doctor), oiiAS 918t LA QAMMES ZE S

2 2 2F, i =3 L oid 2o HAE 8 AMI(Autodesk Moldflow Insight), OtXIZ o2 G ZUE SRE &
v AMC(Autodesk Moldflow Communicator) OICt. OiJIM AMIE= &E2JIS0l 28t AEUs MELHE HAS 918 AZERN0IL,

AMA(AMI(Autodesk Moldflow Adviser)= SAHANSO0l 10 WHEH HAE > UESE DOHE AASEE o AZEYN OICH.

Autodesk:

Autodesk Simulation
Moldflow Design Link

4

CADdoctor for Autodesk
Simulation

Autodesk Moldflow
Insight

o

=

B =Ex

Autodesk Moldflow

Adviser

o

Autodesk Moldflow Insight [}

Autodesk Moldflow
Communicator
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2-4) AM| (Autodesk Moldflow Insight)
AMIE CHAl 3JIXI 222 2HE L0 UL AMI Standard= AMI Premiumat 20| J|2&
ot X8t Standard= SAlol4al Jis

ot S+ g€ & il ANHAl

igfoh & S 25 Jisotlh

Ultimate= Premium JIsS =

mn
2=Jt 1J0 0l12 Premium sotCh delld AMI

tSOICH AFEXS] SR

ro

Thermoplastics Simulation

O

Filling & Packing Analysis

Gate Location Analysis

Molding Window Analysis

Runner Balancing Analysis

Design of Experiments

Overmolding Analysis

Cooling Analysis

Fiber Flow Analysis

\’ Shrinkage Analysis

' Process Optimization
\Warpage Analysis

Structural Alliance

Injection-Compression Molding

Co-Injection Molding

Gas-Assisted Injection Molding

Microcellular Injection Molding

Birefringence Prediction

Compression Molding

Compression Overmolding
Y 4
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Jl(Injection Molding Machine)
. Al & 48 23 (Injection Process)
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- 1. Z22tAE! 41X (Plastics)

! (plastic) 0| &t?
EAE2 I8 X0 ZUHMH(monomern)= &8, A8, MHIIA So| 2ol FHE Sl LS ECH 0l1HE JIx= 2ol gl
f

-/ —/ o
gl, SECI, Bid S0l ALt 0lHs LLEHE &N S8 SES sol 21 A
2

|

[l
E,U_
JlTI

v
o [
_L
2d
=
w
9
o
o.
N
o}
=
=
9

Dt A Hl(plasticizer

» Ot Ml (plasticizer): DEX &S2H0 EF6t01 D2 A2t 26t 1A S 2A5HH 60 00|22 L2 252

| ‘ W20l IZSE = KaHBHCH
' ‘ L > O T(stabilizen): ZOI CIGHA ZatoHE MES SAAITIE 2, WAL QE0 A 22 HBS St X2 M LIBHES
| —

EILAIIl= A, USERHZAN Sol &4A(301)2 AES YXcte 2 S0I AUCH

_O'ﬂ
S
i'4
=
=
ﬂ

“} a monomer ethene C2 H4

e o L
P i

[ & £ - [ |4 [+ [ [ [7  [4 |
AERERE RN
a polymer poly{ethene)

\
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d38 oz LhECh A4S 38HH Bt g0l 84 848 22X

| 2= 2% 0l5tiIdE 55 =01 HXIF &0 1 BHHe <= DAt
st Jtw 22X Z&(cross-linking) 2EE JIXH, 22dE L2 2%

S}SHE BEE0] ot A8 AES ZE LAHII H22 UAlE HAHE 2tE =

. Water analogy: Thermoplastics, similar to water, can be heated and
cooled repeatedly without any change in the material’s basic propetrties.

(i.e., recyclable)

\ / Egg analogy: Thermosets, similar to eggs, can be processed only once with
L

changes occurring in the material’s basic properties.

] Autodesk Moldflow Insight l I\ AUTODESK
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£
y

HIZAA £=X (amorphous)

2AE A 21Xl (crystalline)

= ABS (Acrylonitrile Butadine Styrene) PA (Nylon, Polyamide)
ME | PMMA (Acrylics) POM (Acetals)
PC (Polycarbonate) HDPE (Low Density Polyethylene)
PS (Polystyrene) LDPE (High Density Polyethylene)
PVC (Polyvinyl Chloride(PVC) PP (Polypropylene)
SAN (Styrene Acrylonitrile) PBT (Polybutylene Terephthalates)
0l Al O L DHIAEY 25 299 2 XtHHEt OHHAMEHOI A= 2olo 2XtbHeES JHXI K| B
2E DHAEHAME e AR ZHO| MA=E
<0l HES ==80| 9. HES ==80 =M, T,
CHst
X &t
ol Bt &9 EEH L= BEY
Bol | we sty e ol 35 ME
=4 | gaN we 2 2% HEAl 52 21 42
QiMoo z ue 2. QMo =2 A%
AVINOR =2 HY YBHOR W2 HAy
PVT
1075 A P=0[MPa] 1.900 ]
= B P=50)vPa) = £50[MPa)
3 1050 . 0[MPa] & 1380 #P=100[MPa]
: + P=150[MPa] H + P=150[MPa]
= o +P=20g[MPa] < e +p= al
S R

0.0000 0.00 100.0 150.0 2000 2500
Temperature [G]

1.060 1
20.00 70.00 1200 170.0 2200 270.0

Temperature [G]

Autodesk Moldflow Insight [}

Amorphous
poly mer

Heating‘

Cooling l

Semi-crystalline
poaly mer
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= (melting Temperature) vs. S2l& 0| 2= (glass transition Temperature)
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Carbon Fiber

Glass Fiber
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St S (shear rate)l CHEt JHE S A

HAE X2 &= (viscosity), &

s
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110
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e

=ct

Bt= Hl %8 (non—Newtonian) S M 0l CH.
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00

(1) &td HE (viscoelastic behavior)
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Xl &S (melt viscosity)
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10000.7 A T=200[C] | 10000.7 A T=270[C]
W T=210[C] W T=280[C]
& T=220[C] & T=290[C]
— 1000.074 —_ E
v 2
o
i é 1l]|]|].l]‘
Z 2
@ 100.0 T @
-] =
w o
2 e
- =
100.0 -
10.00
1.000 T T T T 1 10.00 T T T T 1
1.000 10.00 100.0 1000.0 10000. 1.000E+05 1.000 10.00 100.0 1000.0 10000. 1.000E+05
Shear Rate [1}s] Shear Rate [1{s]

B2 MHEWS 2

SctAE H&(viscosity)E M S(shear rate)0il &S =0, dHE0 =2 +5 &= Y010 MHE0| 2 =5 &=
S0l 2otol S5 Yaez ig= 240l OZX 22 20l ot S§401 Z0tXI0| HE0lCt

=O0HMCH OlX2 D=2XS0l 8
Olgfet 8HHE SJH0l me

S|EH0l TH=2 L0
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1000

100

AJSODSIA

10

100 1000 10000

10

Shear Rate

Viscosity dependency of Shear Rate

F A (Newtonian region)
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100000
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(4) 8 S= (Shear Stress)
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&8 #==E (mold shrinkage)
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1-5) J1H = &4 (mechanical properties)
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(a) Experimental: E and v (ASTM D638 + ASTM E132)
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% L11 €111 "
. g Wo. AW
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o F22 _ AL22 At
22 A Lo = L & = T 1
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(b) Experimental: G (ASTM D4225 (modified))
M owving grip
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‘ Shear modulus: Gl2 = ™ Dial gauge
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1\ (c) Experimental: CTE (ASTM D696)
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2. =28 (Mold)
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2-2) 289 2% (mold types)
S8 2 28 XA 20 29 30 2EoZ N 2FELCE 28 2 EE AIE6t=E H0]
Sclotth. deflt 28 224 E= HS SE44 3& 22 AMS0tH0E ot R0 2T

Off A2 HOIEDE KAXISCE IHBIElI FHEAl A4 20| = =0

ot

(1) 2 & 28 (two—plate mold)
Z2E0| 212 HoZ AT JUNJULE HUIEIQ 22 2E
B Plate

A Plate

—_—

i
[1A]

n
o

MEHCH JHHIEIZ eilisE 22 EE2

=
17

\ (2) 3 & 28 (three—plate mold)
o AE2|IH EO|

" =823 ez 2HEHNH JUALH HHE RISt EE
3 Plate B Plate

A Plate
| Y

—
.
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2-3) 214 AIAE! (runner systems)
U AIAEI2 284K8 AZ20 AN 2& JHHIEIZ 0l2H &L desE 3AAH BE U sz &2

in
n
[

214 (cold runner)
SC = EE2 Jts8E A FUS20ICH 22E 242 NEM
SolKI2H AFOI2 Al2I2 EUHEC0H [MetA OI=S2 &S SollAd = &3 T OoF 8L 0=

MBS A HE0l 228 50 35
SIO{OF B2 XEB I RHIS Z0{0F BHCL.

> S| IR0l HE5HCH

> &3 ©AHO| 20|50

(2) & 2 (hot runner)

gtede E80e € JHXIDF AL HEEQ FHEWIE ECtAE =X FL2 20 D0l Z2HANMMN 2501 228 e= AR J1EHY
: (external heated runner) AIAEIOICH. =& AIZ OIMOl £=XIJF & U0 0101 =LA U2, 01248t s el AIAER2 HLIZ=
/\|AE4IOE 3040“ I|E||:|' -
2 ‘ p Aol 20| ZOI=CH
|\ =otadn =N E o] (@)
We HEZEQ| Jisoltt n oo =
> AHOIZ AI2HO| ZOFEICH ©0I100 OfO | ©0) 00
(@) OO OO OO (@)
on | @) OO
(@) (@] (@) (@]
(@) @] (@) (@)
t\ Cold Runner System Hot Runner System
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2-4) 4 AIAEol A& (runner system sizing)

=8 P2AXA% X9 =& Dot MAES AD 2 229 HY, AZZ HOIEE At=25t0{0F StCt
| == (sprue sizing)
AEIl =2 3J10 2ot Z2EC D, ATZZ0| 20|= FEO SHU WetAd deld AZZ ot AAHEES {2

StCt.
r,O: YBHEOZ 3.0~5.5mm L |

y
v

orifice diamete =
included angle : 1 ~ 3°
jlik ’
| | (@)
S f

Included angle

(2) 2l el 22F Y X2 (runner shape and sizing)

gtdoz AF0|ILE AtCH2IE 222 AtEstCH g8 2otL =42 1dotH S0l &l
E5tHHO XE= HHMAMS U22AS L MO DEHAIZNS DG EEEH

AlZt2 M2 UatAlZtel 2~384JF & & GtC}.

tLE b2 Hold2 Attel 2
JI2 &E0ot00F &t

ol

0]
o

OIIM
D,=—"" O, = hydraulic diameter

A = cross—sectional area

P = perimeter

;
4
£
y
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O w vl @

Full-round Trapezoidal U-shape Half-round
runner runner runner runner

(3) 221= 2 (branched runner sizing)
ZF HUJF o e U E 2|8 e=E 2 L8t oZ o &

2= e X=+=& daotJ| W=20ICt.

X2 EASC OlH2 UM S dott 2ot RANEES

ro

= 1/3
dfeed - dbfanch x N /

3rd: 3.00mm

2nd: 3.78mm

I
0..0q = the diameter of the runner feeding the branch

1st: 4.76mm

Qprancy = the diameter of the runner branch

N = the number of branches
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(4) 4 WA A (runner balance)

MNESEUHAM HH gediAes A&YSE SR6HCH W B AD 012 XM Ol =M AHE 222z 4E0| Jtsdt) Lo
P 220l It M MBS =580 @LoliXD et MBS HEs detEoz Fas & 4 UL
- HUS XI5 FHH otH 2250 HAEBE X2 S50] 2dA0tD 1 B A= X2 SE0| It = 24 gelA s
2= S8 WHAS & =200
: Single 282 Z2= HOIE ®IXIE 0|6t =2 2™ YHAS Z4HGHD, multi £= family 282 2= AU XA+=E ZZEotH
SN WHAES 0|20

i

A

. -
k / A ' ' moldflow . |

Scale [1 [1]1] |T||T|] MADIDFLO FLETICS (HAGHT Scale [1 1]1] |T||T|]
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(5) HIOIE2 3D| (gate size)
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Width

(6) HOIE2| = (number of gates)
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(7) HIOIE 2| 2 Xl (gate position)

HOIES ?IX= Otch === Dot LA THE HOIE2 II12 HOIES JH+=E 1NASt0 &ot0 O

> HB A2 SE - M3 A& SES 1NAotH HMS ? L= AOIZ0 HOIEE EAHEHC
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P ==E BHA - S FH2 2200 HOIEES /XSt E28 201 JIH X =S £ H S0
> IHEY -JHO0IE FHl =2 FE2 IS 28t 0188 )tsd0l =222 0

> Aol -HES SR P20 2ECS JIE = JUASS AHOIEE ZH ST

> HIHEZ - MS WA =X2 SJ|2 28 as 2 = A== AHO0IEE EAett

P SEAE-=E 22 IISHEE HEHOIH HOIEE EAHGHNOF &t

A= X0 A0l

rol
Q

EE &8t

Fill time
=1.462[s]

0.7645

0.3822

0.0000

| votdHow' 1 .

Scale (100 mm)

Scale (100 mm)

Fill time
=1.401[s]

[s]

1.465 I

1.099
0.7326
0.3663

0.0000

Y 4

 Autodesk Moldflow Insight [

{\ AUTODESK.




N;

y

(8) HoIEY &R
HOIEQ

Z==22| HOIE (manually trimmed gates)

(gate types)

P> Edge gate

» Tap gate

» Overlap gate

» Direct (sprue) gate
» Fan gate

» Film gate

(a) Edge gate

S &2l HOIE (automatically trimmed gates)
» Pin gate

» Submarine gate

» Hot gate

» Hot valve gate

(d) Pin gate

Autodesk Moldflow Insight [}

X, U8 % S

EFe AN F X2 2F/&0. otlbes As22l HOIE (automatically trimmed gates) 2F
trimmed gates)2 LIH O XD, O &4

(b) Tap gate

) Submarine gate

=22 HOIE (manually

| oI5t 2 F &L

) Direct (sprue) gate

\/

) Hot valve gate
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(9) T+t HUH AIAE =R (various runner system types)
U 2= MES S4, HOE /X, 2& HIE, MOIZ2 A2t S2 Dot ZFsCH A2 el 25 = Oteiet 201 5
Ot SElZ FR2E 0. 2BC 24 FXE AMS = 2

el 3 HUE g 3R0UE NS
M= A2
ANEDS FE 2 XIGHHOF SHCY.

o

/9/ (a) 2 plate—mold, side—gate, runner system (b) 3 plate-mold, top—gate, runner system (c) 3 plate—mold, side—gate, runner system

(d) 3 plate—mold, top—gate, hot runner system (e) 3 plate-mold, top—gate, hot & cold runner system

Y 4
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2-5) W2t A| A8 (cooling systems)
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3. A& A ED] (Injection Molding Machine)
NESHS IS 9lar 48 ZAS Q5L A 2E =24
HS(EIU AFE £5)2 D260 AFS A8 A2 9251010
JlSAHS ECHEH0{0F BHCHS 240ICH.

MetM AFSAEE SHAS SIoIAS AR AFE S80|o ds2

3-1) AHE 48| 244
» AFEAIAE (Injection system)
» S2AIAE! (hydraulic system)

» 2 AIAE (mold system)
|

> ch|A|AE4

(

(clamping system)

» HIOIAIAE! (control system)
Tool
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3-2) AHE A AE! (injection system)
Compression Zone
Feeding Zone Melting Zone
Hopper ~—_ 0 0 > Nozzle %
N :l
Q \ . I I
N
% Q
A \ I I . T [
Screw Barrel Heater Check Ring
(1)&H (hopper)
\\" gtad =Xe &2 23 ez S8 A0AH MSEC AFEdE)|2 sHe 0] 832 €10 Al B2 sHE 2H s 52

Soff BHE 2322 S0 25t 0SS0, IHZE 25 = 2228 =Xles BteEA &S 220 M HEst AlZE SOt
AXE0F 8L, AXDE SZ20HA ZotH &40l Z2AE =X Wil ==01 0l O0tAA &1, 0ldst =2 Jta st st

NAIMEN 2z FLELCH 0 2R IAN 2t 2 88 S20| e o~ QUL 0|8 AN 2s 48 =2=2 AMELEE

ez =X L=l

(2) & (barrel)

=X JIASIE D AMEE=E ROZ AIE d80|2 ATZE XX6tH, Ol= MIISIEHEN 2loll DI ECEH e =<2 6le =
=XE JtASole HEUHAME SE2 oA H St 92 ItAgE X2 252 2O FAot=0 ACH AFEEE Aol
AMNBE = X2 E82%= 2 g S0 JtAstE U= =X2 250+ =0

Autodesk Moldflow Insight

/\ AUTODESK




(3) A3 = (screw)
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St Al AE (hydraulic system)

g2 Dz dEele =2 Y8S ddot=0 UL

28 A2 2€ H0 Lot AdiMeE =2 =0l 2Rot)| 2010

2 Q 4Q
b~ x Vi = 2 2
d 2 I:)hy 7Z'D 7Z'D

4

SYHl= 10~16 8% OICt. MetH =& 10 MPa 2 AIEZE2Z 2Hatot® 100~160 MPa E &0t &I

Screw diameter , d

1

"‘ Pump Capacity
P, . Q

Ram diameter, D

{\ AUTODESK.




Ol €2lXl

&
=<

w0 o0
%0 o)
LT

< Ko

3-4) Xl AlIAE! (clamping system)
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4. ArE&1E(Injection Process)
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3) IOt HHEF (fiber orientation)
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(3) 1A= 242 014 ( anisotropic mechanical properties )
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(4) 2==2] 0124 (anisotropic shrinkage)
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@ Direct Impoart uzing Autodesk Maldflow Design Link
Layer name bazsed on CAD name
() Process uzing Autodesk Maldflow Design Link

.\ A
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3-3-4) Autodesk Moldflow Design Link (AMDL)

AMDLE Ct2st CADOIA EHE 2LZ Moldflow 2ZE/NHZ Import & [ AIE3t= 2 HE AT ENHOICH JI2H2Z CAD
22 NURBS Surface(Process)Z B1&8t6HXI2F, 20| .stp .ipt .prt(Pro—E, NX), .x_t, .catpart 2 22 I A2l HAL0 = Direct
&2 0/8206t0 native-CAD Body(Direct Import)E JHZ 20t=L % QUL
IR HHE ALESHH BE = MeshE MAotH M2 ZEEO| UCH NURBS surface2l 22= BHENMENAM Surfacedt AAl &=
LIt &MBHH, “Direct import”2l A= Bt EO A Surfacedt AA LT XE X8 Round & 229 MeshIt U2 X2l A
M Mesh==2Jt 2 SItetlte S&EO0| UL 0lH2 M2 CHE MesherE ALESH)| 01 LY.

St NURBS Surfacez Bl&tole 2 0l= BFE Al AdvanceS &0 A “Translate surface” & EGtLD  “Generate mesh” S8 S
AGHH OF StCH. Olzdel Dl SE&0| HeEtl S A0 AMDL MesherE 0120t MeshE MAGHA T JUD| IH=2O0ICH LPES2=
MDL2 24 HE 2020t AFE35t1) Synergy MesherE 0| 2010 MeshE M4 &HCY.
NURBS [ mpon @) NURBS Options [ Advanced import Options =
Before pou can imp_ort this file you must select the pe of mesh Setti
wou want bo work with: [ Trarslate surfaces
Dual Domain v] [ Cancel ]
Edge Length
e
@ Automatic
[ Show import log O Specified: g I
\i i 1 3D Mesh Contral
» () Drect Import using Autodesk Moldflow Design Link g U
\ Layer name based on 4D name |
@ Process using Autodesk Moldflow Design Link
Advanced Mesh Control
s [ Chord angle:
Direct Import ﬁ
Bef i t this fil t zelect the t f h 0k W
ysuoljveai??ocuigrmﬁh i file pou must select the type of mes -
Dual Domain v] [ Cancel ] &0
Mesh an azzembly contact [Ignore p— ,]
faces:
[ Shaw import log [ Sliver remaval
[ Ok ] [ Cancel ] [ Help ]
name
() Process using Autodesk Maldflow Design Link 8
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3-3-5) i Do thE3t

» Autodesk Moldflow CAD Doctor (AMCD)

.igs &= DJIE} surface 24 (.stp, .prt, x_t,
chamfer, hole, boss € 222 222 Mo

10 AHE = A= JlsS MSEth

§D@a|@ia|

AMI ol &= <Iot0d 3D CAD 22 E Importot)| &0l 2 HXclE Soto
201 HEECH. L8t o 200 S 0IXK HES A2

dxcle =822 dd&= meshe <its =0

ﬂJIﬂJ

AMCDE alld 24 S Moldflow 2ZEHZ Import &0l

- ‘rﬂ_*'l @ @ Q(ﬁ‘ N @ N - Smart Fiter
Main
| Stucture | Work

[categorylist |~ (@] out: [Moldfiow ubM ~]

Category Errors  Sev...
Edge direction =

Edge used more than twice
Short curve

Curve with short segments
Edge interference

Sliver face

Missing face

Gap: Edge and base surface
Gap: In loop

Loop with self-intersection

Intersecting loops

Surface with small patches

PR YN

{ Navigation 2B

4 Translation

Modify the model, adjusting it towards the CAD
system/format youve selected.

Select a target CAD system/format, then click
“Check" i

If you wish to export the model immediately,
select a target CAD system/format and click

“Export”.
=

Autodesk Moldflow Insight [

&2 fillet L=chamfer2 M Hol=

ST MXHots A0l AFH=CH Olelgt

coie 2ot dlelds =00 =0

gt =E 0IZ0t} fillet,

Assembly L= Multi 222 220 &S0t

{\ AUTODESK.




3-3-6) Synergy At& &2 z/ &3t
Synergy &= &H OI0|2 S24et £ SES MAE86HH otHo O 20| Gdst 482 1o OJAtOl (et HAE == UL
E0l 29 & MAHE A8t Mouse S8 REARASO| CIASH Ol 8 HdES 28 Default DisplayS = 0I8tC}.
> Mouse: OtAQ 2t HEHS IS XHEHCH 28 A SHIFT, CTRL, ALT St &t s& ¢ e 259 dg= XY =+
QUCH 53l “Mouse Apply” JIsE€ S HEW 206tH 22 AANAM &S| H2|SHC.
» Default Display: 222 RA S0l modeling 0l CIAZ20l 8 I CIASAI0l 42 “Transparent”, “Solid” S JIEt 0id JHXI=2
sz LU (AZY 0l &EHE HtE &= UL, =3l Beam element2 Z< curveXd line228t HAIZIA dt=  “Axis line
only” 0l & &35l RE5tCH.
» External applications: AMDLO| &4 H 22 EXJt IS A=K L= MESHD U= AMDLE] versions &01e += UL
| 4
r Cptions @‘ r Gptions ﬂ‘
\ Wiewer | Background and Colors | Language and Help Systerm | Internet | Reports | \ Wiewer | Background and Colors | Language and Help System | Internet | Feports |
\ { | General | Directories | Mouse | Fesulls | External applications | Default Display | | General | Directories | Mouse | Results | External applications | Default Display
Butions + SHIFT +CTAL L ALT ;riangle‘ element U“d + Elemgnt Edgas”
Right: [Hotate -“F‘an v][Dynamic zoom v][Eanding Zoom -I eam slement [Snl|d+EIementEdgea =
[\ Tetrahedral element [Sgﬁd + Element Edges -]
\.. Middle:  [Fatate ~|[Pan ~|[Maise apply : v |[Banding zoom ~| Node (Paint o)
. - Wheel:  [Dynamic zoom || = ) | surace/AD Face (5o . |
et frachion firechon Fegion (Transparent 2
Left: Initial mode f indaows: Sel STL facet [Transparent -
Left! Initial mode far new windows: elect - Curve (Fods Line Only =
Project items | |
() Bingle-click to open an item (point to select)
@ Double—click to open an itern (single-click to select)
[ =o J[ =sw [ =z ][ =82 [ =a ][ 32w |[ 3z ][ =82 |

Y 4
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3-4) Mesh 2+&D|

SHA Ol 2Rt Ha ZOIES MAGH)| RAGtH RAS M4Adt= BHE S meshingOlet & AMINIA AISElE 249 &2 OteH2t
. 20 Trianglelt Tetrahedral 4= CAD Face f£= surfaceE 018001 #45t1), Beam 4= Curve
P Triangles Element : Midplane, Dual-domain o4 Model

» Tetrahedral Element : 3D all& Model

£ 0/Eot0 ddstlh

» Beam Element : Runner System, Cooling System

25 . 2t .
uuuuuuuuuuuuuuuu Scale (100 mm) Autodesk Scale (100 mm) Autodesk

N . \* -
R R R
Autodesk 25

Scale (4 mm)

\

Y 4

\*‘/wan 149
17 23
37

-, 25 . - 25 .
Scale (100 mm) Autodesk Scale (100 mm) Autodesk

Scale (30 mm)
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3-4-1) Dual-domain Mesh 2tEJ|

MeshE MA&35I| M= 20l st £= NURBS surface?! Z<= Synergy Mesher AtE8HCE. 1el1) native CADQI Z<22t
NURBS Surface &4 0I2tE “Advanced” S&EO0A “Generate Mesh” S8 0| AFZEJACHH AMDL MesherE AtEStCH. Mesher O
MetA Meshdd 5801 &= CH2CH

» Synergy Mesher

» AMDL Mesher

2e S oA Z2H0A part_flow.x_t 2ES 22t Directet NURBS S® 22 Import 8t CtE, 2722 T 0l CHOlH Mesh M &

SHE &0IstCt. E HS0lA MeshE 2215110 Meshll=0l Al CHAl Generate Mesh B2 220l Mesh A& S&0| LIEFHCE.

I3 A 38 € & T jo ¥ (2

o

I

Q( Import Add Dual _Geometry] Mesh Thermoplastics _ Analysis  Select  Injection Process Optimization Boundary
Dromain hd Injection Mclding  Sequence  Material  Locations Settings Conditions
Import ~ Create Molding Process Setup =

Boundary Conditions

| i e ® mgm-
.1 @ 4 & X e
B5 Density Mesh Bl e R F % B D vessure & Densi Mesh 3 et advanced vieasure (&
Statistics Fat - ! Statistics L - -
- Mesh Diagnostics = Mesh Edit + Selection Properties | Utilities sh ~ Mesh Diagnostics = Mesh Edit Selection ~ Properties | Utilities
& &l =%
[Taske] Tools [Tasks | Tools
Generate Mesh 2 - ) i Generate Mesh F2 -
= 2 : =
The mesh generation pracess will iy o creale an ~ \ L ) The mesh generation process il iy o create an
appropriste mesh for the analsis process. Use the \ . appropriste mesh for the analsis process. Use the
options below to change the mesfing paramelers opions below to change the meshing parameters.
)
[ Remesh alieady meshed parts of the model ) ] Remesh alieady meshed parts of the mode!
7] Place mesh i active layer ~ \ @ 7] Place mesh in active layer
\ B
[ Meshbow | Concel |[  Hep | \ & [ MeshNow | [ Concel  |[ Hep |
. o N E) General | NURES TevaAdvanced
* Remesh bounday -~ /‘ o3 * Reemesh boundary
Global edge length on surface: 2 o -~ 2 a Global edge length on surface: 2 mm
* Matoh mesh @ *Matoh mesh
e L [ Stop after surtace mesh generation
i
= Caloulats thickness for Dusl Domain meshes =
[E] Appiy extra refinemert. near gates -~ ] Apply extra refinement near gates
Relative edge length: 200 % of Felative edge length: 200 %
= Nl
EBREEEEEE P d BEEkBEREEEE
Layers oDES) -31 £ Layers To0ES
= Default Layer AU K 4 [Zl= Default Layer Al K
o CAD Geomety MOLDFLOW INSIGHT Scale (100 mm) » Bie Cop Sutaces MOLDFLOW INSIGHT Scale (100 mm) 25
7] Parflow
[ Patfow study (@4 Parflow_study] [ Partflow_swdy | Partfiow_ study_| \
\ / Ready T logs  Thermoplastics Injection Molding Ready i Logs  Thermoplastics Injection Molding

] Autodesk Moldflow Insight l /\ AUTODESK




3-4-2) Mesh Control &
(1) General 84

.« General 882 & Mesher 0l 3522 AIE&= SEO0ICH

- P Remesh already meshed parts of the model : MeshJt 010 M= DN CHolA M2 mesh & 44

o
=
>
0l
o
o

» Place mesh in active layer : “Mesh Now” 0l 2/5t0f M4 E meshES active layerZ & & stCt.

> Preview: Mesh & O|&0f Olc| &&& gt0fl 2/st MAHE mesh 222 B0 &L

—/

» Global edge length: =& mesh2l 20|E

‘ ‘ \ » Match mesh: Dual-domain mesh & 4|

Boundary Conditions  Results
=0
Generate
Mesh

tart & Learn  Community

#3 Dual Domain |

i

Density Mesh < 7= Advanced Measure

Statistics P M

MIESH ¥ Mesh Diagnostics « Mesh Edit - Selection Properties Utilities

E —B%
Todls
Generate Mesh F2 - [] “.D‘\_\ .
The mesh generation process will try to create an Tae*t

appropriate mesh for the analysis process. Use the
aptions below to change the meshing parameters

["] Remesh alieady meshed parts of the mods!

[T Place mesh in active layer

[ MeshNow |[  Cancel [ Hep |
General | NURBS

* Remesh boundary
Global edge length on surface, 200 mm
[] * Match mesh

* Calculate thickness for Dual Domain meshes

Apply extra refinement near gates
Relative edge length 200 %

EEGRNEEEE

-3
Scale (100 mm) i 5

AUTODESK
MOLDFLOW' INSIGHT

\ |& Part_flow_study_Direct) 4 Pan,ﬂnw,study,l\l”‘

/ | [Ready B Logs  Thermoplastics Injection Molding
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(2) NURBS &4
= NURBS surfaceZ import® 2 22| meshing2 {8 S&O0ICt.
.« » NURBS Surface Mesher : NURBS 0l 24 & meshing Jl== & &8t
» Merge tolerance: 844 &= node= AIOIQ] Z=AH2IE XA EHCE.

P Enable chord height : 23 222 meshE XL ZotH MA5HI| |18 & O0ICH. Chord heightIt #=2 =8 2HEE2| meshe

A

Aol &CH.

A / a) Chord height &g & b) Chord height & & Z(0.2mm)

 Autodesk Moldflow Insight [
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» Optimize aspect ratio by Curvature Control : 23 222 meshE MSE2Z X LUGIH &&= mesh AIOIXE T & SHCL.
» Optimize aspect ratio by Proximity Control : ZHHEE2 0l IS FE2 NSEH2Z HOHLHKH meshE T LUSHH M A SHCE.
-

) Mesh without curvature size function

) Mesh with curvature size function

) Mesh without proximity size functlon
{

) Mesh with proximity size function

y

Autodesk Moldflow Insight [}
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(3) CAD 84
= Native CAD bodyZ import= 22| meshinga {8t &&0|Ct.
- s A =2 222 meshing=2 XI&EHCH.
P Chord angle : 2% f&22 meshE XZZotH M4s5t)| /A8t SE0ICH.  Chord angle0l HE+E ZIHERE2 meshe

Aol &ICH

Chord angle
4 /! -
1
1
- 1
e 4 !
- 1
\. \ 1
:“. ‘ [
i \ 7/
\ /
\ /
\ /
N 7/
AN e
~ rd
\\ ’/
\ » Mesh on assembly contact faces: H& =2l 2ZEZ2 meshingdte R0 & 2EQ

Zot= B2 meshE LXIAIZ QIS HEiot=E SEO0ICH
P Silver removal: &&= mesh2RH =& aspect ration2 It 2 element&2
KA 8HCY.

NS

Y 4
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3-4-3) Dual-domain (Dual Domain™ Mesh )0l &t ?

Dual-domain 0|2t 3D CAD 2& 29| E™ Surfacell Triangle elementE A5l dHA 6= Moldflow 182l a4l ZHAI0ICH = 3D

. CAD Res HASHA 210 U2 A6, 2229 T HCH mesh matching JIEH 22 MeshE MM EHE XsEe=z
= 210ICH MetAN ala s st 222 HE0| O S5t & L.

| OTAl BIZH L
S MAE Mesh2 32 HEo2 P26 ANZ U2 YHHOZ SHE CIAISHT. 32 ¥ 2 Matched, Unmatched 112l
\ “‘ EdgeOl Tt
A
|4
\ Matched (Blue) | Zco| B ojof
Element | S0 AM F7H Bek0] Q= Element 7tX|2| =&] gtgk HE|E FHE Q1A
Edge( Green) DHEO HFe| £ 2|2t HAQ| Tt 20| Matched RO =2 FIHE QIAISIH EX|7 £l= FY
O &5 Matched %”'Q”'.OI Element F74Q| 75% 2} FHZE Q14

Unmatched (Red) AN 2 Edge?t Matchz|= 44

- O~

0|23}= Matched ¥ 29| Element2| =74 E At

Y 4
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\

Matched

uuuuuuuuuuuu

> oAl Jtsst 2E SHE

Dual-domainOl A Al

2

OIAIBIC} M2tA 2E0)
4 SHOLA A0l BISCH.

y
y

Autodesk Moldflow Insight

=
e
S A
=)
=S|
=

Frozen Layer.

\

|||||||

Scale (30 mm)

B0 850 2= 2AISCH. [O2tA oA

| Fountain
Flow Region.

H= element SN =2SEE2 IS
AQIDALE ElEQF 20| & olF Hel 80| 2
Al

9O 21 E SurfaceZ Importotd Triangle 84

A= Element JHXIS H2IE SHEZE

AHOIDH & BR0=
A0l AtEotAl Rot= 0lR

INESS
SN 1401 Z=otXl
OICt.
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3-4-4) Global edge length

Mesh?l 20l= ME2 401 S=0 HSUEE 5206 HH ZZotH0F otH, Sol Oote D 20| SEE 2HIt flas=
Z20l= 0= mesh 201 &&0 &=

= Ot DENAM 2 &= AX0l BI2 C1&E S nodelt node AOI0= Hah ZOIED
HEEC Metd HE32 SH BX0F AStHLE XS4, HIHER S2 EHMIt A= d20s 0s 220 528 =2| nodelt

MAE 4+~ UEZ= mesh 2012 & HGH0{0F LY.

TH: 2.5 mm

\ 1/ éll/l/l/l/l/m ‘\

N/
Y
—
37 =\
|

a

I
AN |

// SN
[ENENANANANAVE

TH: 1.25 mm
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3-4-5) Define Mesh Density
Mesh2l 20|28 H220 etMsE B2 U= Jb JUCH 0] B0 At8ct= FE 0 IE “Define Mesh Density” Ol LCt.

1 X+ 8= NURBS surface &£&= CAD

>

x

0

gﬂ

v 0¥
40

Mesh M4 &0l Mesh Bl=0lA “Density”E 22lot2) 222 =0A mesh 2018 T2 &85
ED}

(e}
FEFSCE. Ol Mesh Control GroupsS

b
body=S &EolH “Define Mesh Density” &0l &&= surface £= bodys2l 2lA =
2015t “Add” HES 0I26t 1 0822 %Yol g 2st= Target edge lengthES 2 &adl] “Apply” S
(=]

226l =0 F=II2
CI2 mesh 20I2 A0t X o= NURBS surface £= CAD bodyJt JICHH MZ2 DES UHEN S st gtHo 2 KsHs &= QI

0l & “Generate Mesh” & £=88tL}.

o 3
Generate Mesh Advanced [E) Egy  Measure <

Mesh Statistics FaE:s
Selection = Properties Utilities

Mesh + Mesh Diagnostics + Mesh Edit -
= @ &=
Tasks | Tools
Madell
-4 Part_flow_study_CAD
4] Part_flow_study_NURBS

# Define Mesh Density

Sort by: [Face D v Mesh control 1

| b (545) |
[ b G4 J
(534)
(535)
(533) Add>>
(543)
59

=)

viviw v vivivle

[ List all entities 3 Selected [] Apply global mesh settings
Global mesh settings Mesh control group settings
(@ Edoge length: 1 mm
Edge length: 3 mm @ Eog g
Number of divisions: Z
: &0
Chord angle: degree Chord angle: 60 degree X‘\‘
i 42
IMinimum number of elements 0 IMinirum nurmber of elements E 157
through thickness [4:40]: through thickness [4:40]: 10 jcale (30 mm) 2%

 Autodesk Moldflow Insight |
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\

F

Layers : JI&2| 312

Task Window : A=l element 2 nodesSS

£ Dual Domain ~ @

Density Generate
b= Mesh

Mesh =

Tasks | Togks

3-4-6) Mesh Generation Z 1t
Mesh & Z0ll Synergy0il &
Study Tasks : Dual-domain mesh 20l XM= O0t30t
FIIE 22 “New Triangles” 2t

JIZ=2 surface 2 &H EfH=CH.

layerOl

o

Boundary Conditions  Results  Reports
R Thickness [

Statistics 1 Aspect Ratio [E Free Edges 3
Mesh Diagnostics +

| = |
Mesh Match
Mesh & e Vet A Mesh Repair

Wizard

1

°  Advanced
/ o N
Mesh Edit +

, Floll=

“New Nodes”Jt A& & D

MAE =

OO

'hgcfh A8 &

Selection =

Z element2| I}

— B

[ asnsasan}
@

E
=

Measure
-

| Properties | utilities

Fil Modell
% Pantflow_study_CAD
% Partflow_study_MURBS

% SBtudy Tasks ; Part_flow_study_NURBS
« 0, Part (Part_flow.x )
« 2, Dual Dornain Mesh (37036 elements)
< " Fill
« 9 Genetic PP: Generic Default
Material Quality Indicators B2
Environmental Properties
& Setlnjection Locations. ..
« U Process Settings (User)
Ciptimization {None)
G Start Analysis!
Logs+

EEviExEER

£ Layers
:-[¢]e7 Default Layer
i [Jer CAD Surfaces
4 Dﬁ Mesh Nodes
& Modes
Mesh Elernents
L [#]er Triangles

Fl =@ 5% |
[a—
Vo
W=
-
[]
€
ot
&HTF e
'
-1
{
=
| B
=]
e -
AUTODESK \Y }ﬁ
= MOLDFLOW INSIGHT Scale (100 mm) I8
Mesh Log | Analysis Log | Fil [ FillCheck
-
Execution time
Mesh commenced at Sun Mar 20 13:25:51 2018
Mesh completed at Sun Mar 20 13:27:16 2016
CPU time used 98.08s
Total elapsed time: 8572s
[
Y F‘ari_ﬂuw_study_NHIEH

Ready

[ Logs | Thermoplastics Injection Molding

 Autodesk Moldflow Insight [

LEHEFCEH

O J10l 22 element2t nodedt &=L},

JbXIS] Big0F &M SHCH, O D1 A Global edge length: 2mm, Chord height: 0.1mmE AIE 0ol LCH.
LHEFLED
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3-4-7) Layers )=
J2&oz CAD H& M2 S Import ofH layertl JI2& 22 “Default Layer” It 4 HULLD 1 import &= Y 2
Surfaces” &2 layerdt =JIE O Z S ACH igs ML HALR= IGES Surface, IGES Curves 12l stlgl 220 = St

Representation Layer JF A=},

2l meshE MAHBIH “Triangles” 2F “Nodes”JF LLEFHCH 1 012/0l= 2 & New, Delete JIEF JIs=S AIE0t HESHCH
Layers =
» New Layer: M2 layerS MM SHCH. .. ¥ . 3
> New Folder: 22 folderS MABHCH £ Layers
B [ | i[#]iz Default Layer
> Make Active : Active & Layeret =2 SMZ & layerE Zotld, M2 €& ||| i. [J&r CAD Surfaces
0 MAECE entityS2 25 0l layer0ll XS &=L, _‘ Dl:' Mesh Modes
L ) - _ o - [ ] Modes

» Highlight Layer : Entity2l ?IXIE & Lt == UL HighlightE g 4d3tet = 4 HEI tesh Elements

| LayerS A EHGIDH Layertl Z&E EntityS0l Highlight &2 1 BtHE Jisotc, ||| [v]<= Triangles
» Delete : JI= layer& HMIHSCH. & layerOl LHZ=(Entity)0l U= A=A

- HAE otH A SE0I =HECH OIIM YE HEGHH entity SS Activest layer& r—L.aj,.reer Display Lﬁ1
‘ S AKX LD layer AHMISH MIAEICH O BHO Sl A R= layer L2l 2= entity =4t M _ :
} Entity type: Triangle element "]
MIA = CE.
Calar

» Display : & & layer L2l entity (ex. Element, Node, Surface, etc.)S 2l ) Default
Display &tEHS HI3R O =Ct. Color £ &= Display typesS HI2 %= QUL CaD Colar
b Assign : Entity 4% SRS /2510 DU HHA HUE SH ontiySS -
X &Et Layer2 0l = &2t} Shaw as: [Default v]
» Expand : &5t layer element T2 XIH&EH lH HAU2| element2 node [¥] wisible (V] Labels [V] Indicators
=SS MES layer2 $2IC} [ Cloze ] [ Help ]

» Clean : LayerE S0l (&t entity JFKID UK 22 Bl layerES M HEHCE.

\
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3-5) Mesh & 2|AE

MeshE MAHGID UH HA HESHE meshll IDl=E HESHIN &£ 22 meshel == 2X 21?7 S22 HAN EQISHCH Meshel
IOt HESIK 22 ZR0= UndoE At HLE Import 2E ChAl =astC. MAE meshll 220 =80 UR ES R0 =
0dcd DX EEHel CAD b2 (igs, stp, x_b, prt)2 importdtd 2t2tS Mesh Generation 6t 01SS HlWat0 JFE 2=A5H)|0 =&t
SEES MEASHTE
o _ [riangle ? e
Meshol AEHE 201510 22 mesh +H3l= &A= CSD 201, ULl
» Mesh StatisticsS S5t 2& mesh ¥ 2 &QI&HCH 15 H31) GO :
Triangles: 18524
» Free Edge & Non—-Manifold EdgeE& #=A &tC}. Connected Hodes: 926%
Connectivity regions 1
» Element Intersection & Overlapping ElementSS £=& &Ll area:
» Aspect Ratio It 2 ElementSS =X &tL}. Surface frea: 625.235 o 2
| . . = AXS Uolume:
» OrientationS =& &tlt. Triangle: 76.7207 cm™3
— i 1 P l=] i NHEH=Z 50| 8
» Dual-domain Mesh Matching & 22} Thickness &2 & = 0@letl}. Aspect Ratio:
| Max Average Hin
2-5-1) Mesh Statistics L TG Tatd
Mesh Dl=0il A Mesh Statistics 22612 222l &0 MA S mesho e (EEEs
\ Free edges ]
QIHIXNO| MY A St o A2 50|88 A O Manifold edges 277EG
‘ AUtMOl HE2 =HEIUOF & elementl] H+E =olg &= UL AT B 5
! ; . St 20| MY frn)
‘ » Entity Counts : Mesh(il CHet Jl=XHQ H2 NS e
» Edge Details : Free edges(0), Non—manifold edges(0) Elements nmot oriented 0
. . PR Intersection details:
» Orientation Details : 0 Element intersections 5]
» Intersection Details : 0 Fully overlapping elements @
. Match percentage:
» Surface Aspect ratio : 0 Match percentage 97.6%
» Match Ratio : 85+ Reciprocal percentage 99.1%
o =5 FUHM 022 HAIS &=0] 020 2 =XAE Jd0H, 1O
A 22 2 mesh I EMdl= 22 20I8tCt. 0|2 Mesh .
Diagnostics =+#& 0|85t &0l 510 Mesh Repair =& 0/&35H0

=& ot0{ 0F 8Lt

Autodesk Moldflow Insight [}
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3-5-2) Free Edge & Non—-Manifold EdgeE& XA
» Free edge: Element edgelll HZ =l Element2] JH==JF 10 21 E L
» Manifold edge: Element edgelll HZ &l Element2| JHx=JF 204 2l B

» Non—-Manifold edge: Element edgelll 2 Z = Element2 JH==2JF 304 0| &2l A

ol

(t2t A Dual-domain 2&9] 232 02
2=AMstH =0 L Midplane 2 & 9
=

r

0

OF 8tCt. << Mesh —> Free edge diagnostics >>

2

Z2 0I6tH 0140l A=XNE EHot

Tasks | Tools

o
2BIE O 2 Dual-domainl L= Mesh E44F Free edge2t Non—Manifold = & 0{0F &CH J24LF Midplanel 3= 250

0H
Iy

b Free edge2 Non—Manifold edgeldt ZMdot= 2R 0/=2t=2 Mesh ToolsE 0lE6HN

L 2= edgeEEHIF =M JIs02 2 Free edge diagnostics =+ & 0|1 E6}t DEo 2

Free Edges Diagnostic

[lf Show] [ﬂ I:Iu:use] [?

Ihput parameters

Find non-manifold edges

| nfarmation

Dizplay ar give a report an free edges

Y 4

 Autodesk Moldflow Insight [

{\ AUTODESK.




Ly

3-5-3) Element Intersection & Overlapping ElementE& =3
P Intersection: 204 Ol &2 Elementdt M2 W Xol= B2
» Overlapping: & HHA2| 2J4 0l&2 ElementIt AE EH U= ER

0l 248t Intersection Bt Overlapping ElementS2 Mesh Repair S & 0156t HMH3tO{O0F 8 Ct. Midplanedt Dual-domain

MeshOil= S&otH HE=ICH

5
D
»
D
Q
=
o)
=
(@)
<
@
o
©
O,
>
Q
m
D
3
D
3
un
=)
Q
a
=2
h
=
_O'ﬂ
rr
M
i
o
o
_O'j
A
40

|l M= << Mesh —=> Overlapping Element >> &

' Project _ =)
Tools

Overlapping Elements Diagnostic F4 - E]

[f Shaw] [u I:Iase] [? Help l

Input parameters
Find intersections

Find overlaps

Infarmation

Overlaps indicate where bwo coplanar elements interzect.
Interzections indicate where non-coplanar elements
inberzect,

Autodesk®
A / MOLD FLOW® INSIGHT
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3-5-4) Aspect Ratio 7t 2 ElementS2 3
P Aspect Ratio : &2IE element2] = &H 1

Aspect Ratio =

b

[mly

Aspect ratio= ollAlQl HE =2 oli& A2 A H H&F
= A

ddu s&e 220 g

ZC. Wetd Jtsst 2 3J1E S0 A BIJtE 6:1016HJF &I &= ot0{0F LY.
= [ Oledst ZHE BFAII= meshE 2tE= A2 & SH, Mesh ToolsE
0180t =&& &t St & AI2H0l & E35l 20l 2RECH OetM HE &= meshel Aspect Ratio =242 Otefiet 2 L.

» Moldflow & J|& : 6

{ > 0 S8 50 (00 MetA s A error 2 a)
o P AUHA J|F 1 20~30 (HAol &L oA ZTRMEQ J|2F S8 Defote =)
0 \ Aspect Ratiodt XI& St 2II12CH 2 F22 &2Iot)| /MM E << Mesh > Aspect Ratio >> £ A& EtLt.
ﬂ

Aspect Ratio Diagnostic

I12.12

Tazksz Toolz

Aszpect Hatio Diagnostic

>~

[f Shu:uw] [ﬂ I:I::use] ’?

Input parameters
PirirriLr

b axirnum

Preferred definition
@ Standard () Mormalized
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3-5-5) Orientation %=

» Orientation : &2&

A X

olotd Z2AE & =0 Top2 Blue, Bottom= RedZ EAIECF.

Top

Orientation2 €24
LH=0| BottomO| =&

uid

Bottom (Red)

=Z &L Ribe df= RAE = ULt O U Dual-domainel 2= 2/2 &8XIJF TopOl =/ Al St0 OF LY.

(Blue)
3

N

o
PN

rr

o Z2E &Il ?6t!

“Orient All” 2E& 2 0IE3tH &R0l 2= =&0l Jt

0I5 floidE=E <

Mesh Orientation Diagnostic

Top [+

Bottom [

Autodesk:

o iy w— o

<< Mesh => Orfentation >> &

MOLD FLOW® INSIGHT

Autodesk Moldflow Insight [}

Scale [100 mm])

Element2l Normal Direction2 &2|&tCt. Normal Direction 2 Element Node HHSE 0| S

ron
39)
il
>
iC'3
I
2

BIEAl =& T 0F &L Midplanel 22= ME2 20| Top deld MEL
£ Qrientation2 Orientation Diagnostics2 0| &adl(d

Stolst & Mesh Tools & Orient &2 0l&0t(d
0l 22 Mesh 02

ZotX 2SS 222E= 02 ). Mesh orientation &ES

' Project x

.
Tasks | Tools

Orientation Diagnostic F5 - []

[f' Showy ] [i Close ] [? Help ]

Information

Display or give a report on mesh orientation

AUTODESK




3-5-6) Dual-domain Mesh Matching I} Thickness &¢I

» Dual-domain Mesh Match : Dual-domain mesh2l mesh matching & EiE HE Al

Mesh Match

Unmatched

o

Mesh Thickness Diagnostic [mm]

3.000

Matched F 433
Z 145
ﬁ :2: H&%’ Scale [l1l] mm) =
Autodesk: Scale [:m mm] =
| Dual-domain mesh &A= 0/&0l0f ol 5= +=&ot)| ol A= Mesh MatchZ0| 28tH 22 85%E 014 0] 0{0F
Ol oladcez2 SR F22 SHIt 2R 2AEHE R0 = Dual-domain mesh A2 AIEE =+ 8iCH
p, 22 mesh matching€0l 2% HElA 202 A2&0l LOHACE  [MetA mesh matchingE0l &2 &
‘y 2C= 3D mesh €422 ofidot= A0l HIEX0tLH  Mesh matching &Ei 2 Mesh SHE &telot)]
- domain Mesh Match >>2 << Mesh —> Thickness >> £ & & 5t(}.
Modeling Tools B Modeling Tools (]
Todks Todks
Dual Domain Mesh Match DiagnostF12  ~ D Thickness Diagnostic F3 - D
[f Show ] [‘ Close ] [? Help ] [f Show ] [‘ Close ] [? Help ]
Input parameters Input parameters
[ Reciprocal mesh match M ininmurn: i} mm
e ainnwann: 1000 mm
Information
Display the matching infarmation as a color plat |nformation
Dizplay or give a repart on thickness
Options Options
Show diagnostic resullin Show disgrostic resullin Display
Display mesh/model Display mesh/model
\ [] Place results in diagnostics layer [] Place results in diagnostics layer
L Restrict to visible entities ["] Restrict to visible entities
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Ct. 85% 0Ol&t0lct

£95| Fiber BHEF ol & 9
2 0l= Dual-domain
A= << Mesh —> Dual-
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Midplanel| &< Element 2l SH= LBHC 2 NE UGN OF &Lt SHE Lo RIdiME 28 22 SHE K= elementE
SAI0 HEHGED <<Mesh —> Assign —> New —> Part Surface (midplane) >>& &35t LIEILI= &0 SHE L5t Solg
. SHE FHE gllote 2 elementtl = S2et HYS Sl
Part surface (Midplane)
Part Surface Properties | Mold Propetties | Mold Temperature Profile | Eccentricity |
\ Cross-sectional shape
[Flat ~| Thickness 2.4 mm (0:100)
. Occurrence number 1 [1:1024]
[T Exclude from clamp force calculation
[7]Exclude from warpage calculation
Mame |F‘art surface
[¥] &pply to all entities that share this property
2ol A= || ===
4
e
282 Br=1 T SO0l cHEol= element E2 Y8 F0 A2 X0 Ot 22 SHE

N
: SHO 2 layerE 22 O

layer&2 2 & &6tH H2|6HC).

Mesh Thickness Duagnostic [men]

c)v

=% Lavers

\ ..... []&= Default Layer
..... [ ] Mode Layer

----- [+]&= Hot runner

----- []& Channel
----- [ ] Hose

----- [ ]e= Mew Modes B
----- [v]i7 th2.4

----- [Fl the.s

..... [¢]F th1.8 P — ‘ pope—

N 4
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3-5-7) Mesh Tools AtEd}D|
Mesh Tools2| J|SE& ES=0| 82 == J0O0F 22 mesh HEMESS =83 = UL
Modeling Tools = Select Commeonly Used Mesh Tools &1
Tasks | Tools
. &t erge Nodes -
Extrude - UE [¥] Ingert Modes T
Auto Repair F2 N 5 Ed
Fix Aspect Ratio F3 T B Wap 9 =
Global Merge F4 A.hgn Modes =
Merge Nodes F5 1 | Fill Hole o
Swap Edge F6 35 T Create Trangles =— ELEDE
Match Nodes F7 7 Mod
IF!emtzs:ll a:lea Eg i D;:e Eit:ises |
nser odes
Move Nodes Fi0 Elobarl‘Mer.ge
Align Nodes F11 uto Repair
Orient Elements F12 Fix Aizpect R atio
Fill Hole Match Modes =
Offset
Extrude 3 [ 0K ] [ Cancel ] ’ Help ]
e, e s s pusve,
‘ inwards if negative. Make sure opposite side is not i
zelerted b iz recammended ta make "Farina bems
Mesh Toolsl 222l HHE2 FHFIIE 0|30 AMEE == ULH. F2~F128 A2 sHEH Z2H X2 243 0| 43t
EICH 0= =AE Ht3R2™ Mesh Tools2 Mored|E =2 Move Up £= Move DownI|2 =ME BHES (I8 OKE 226tH
FHO =M It bR L
Otcholl =8 S92 JIs t= AL
» Global Merge : Merge Tolerance 82 WOl A= 2E node== otz E&ICH. © “Merge nodes along an element only” 0l
HEHE AU2H Element edge® HAZ L0 UK H2, & L& /AX0 EMotHE nodesS2 S HAIX #=CH.
Modeling Tools =
Tagks | Toolks _ ~
Global Merge v Remove duplicated beams &triangles” &2 S3d|l BHEW 20 dXH U=
¥ fooh ) [® Cise |[2 Heb | “ || beamO| =X5t= 22 AFE0 =2I0H0{0F SHCE.”

= |nput Parameters
Merge averlapped nodes
01

terge tolerance mm

Merge nodes along an element edge only

If nodes are connected to the zame element type, allow
merge only if the nodes foim an element edge

Remove duplicated beams and triangles

Resolve sharp tiangles

Squeeze entity labels

m

Autodesk Moldflow Insight [}
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» Merge Nodes : Merge tolil 8&iE node& Merge from0l & &4 & &ICH & “Merge nodes along an element only” Ol

SHEHE ] A2H Element edgegZ HZEH UK L2, =5 S2st |AXN0N ESMHIHE nodeS2 S H XX E=Ch.

s,

Tasks  Tooks

Merge Nodes F5 = D

[f Apply ][* Clase HT Help ]

= |nput Parameters

Mode to merge to: 14003
N1312E MN15912
Mumber of nodes selected 2

terge nodes along an element edge only

It nodes are connected ta the same element type, allow
merge only if the nodes foim an element edge

{ [ Merge to midpaint

‘ ) [T Awtomatic apply when selection complete
» Swap Edge : HEHEF 2002 element E &= HHRO =0 S BEY0 SMots elementS2 2 U JE A e ER=
' - - = “ 3 = =
/g AW X A=0h & 22HE AHS JA5HH “Allow Remesh” S8 HE4SHLY.

Tasks  Tooks
Swap Edge F6 D

[f Apply ”* Clase HT Help ]

= |nput Parameters

Select first tiangle: T36045
Select second triangle T36048
[ &lowe remesh of leature edges

;“3 Select iangles sharing an edge to remesh the edge.

[ Automatic apply when selection complete

Y 4
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Modeling Tecls

Tasks | Tools

Insert Nodes FPoov ]

[‘ Apply H* Close ][? Help ]

+ |nput Parameters

Create new node at
@ Midpaint of triangle edge
(7 Certer of tiangle

Center of tetrahedron

Mode 1: MN18648
MNode 2: M18652
Node 3: |

Automatic apply when selection complate

Modeling Tecls

Tasks | Tools

=
40
>
Hu
=}
Ofn
Qvﬂ
J
=
ol

© 5
I E 22 U250 Apply=S 2215t 1RO 0ISEC S ¥ B HHS node=S S WHAOR 0|SE [§0F IHSSHCH

Move Nodes Fio - (]

[‘ Apply H* Close ][? Help ]

+ |nput Parameters

Modes to maove: N19125
Location: 85.222350 mm

@ Absolute () Rielative

Locate at coordinates

Select nodes and zpecify affzet [xy,2]

y

Autodesk Moldflow Insight [}

P Insert Nodes : &1&{St node 2t node ALOI2| edge =20l nodeE MAESHH 11 edgeE S SHCH.

FHLE Locationl Ol=dk 12X Gt

rr

t= IXIDLXA dragctOl “Apply”"E 2
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» Align Nodes : Nl YA BI2tH 88 E node==

= SYHL2Z 0lSAlIZICH

X BMe & Bl BI2H0 &8 E nodes2l

Modeling Tools =] /
Tasks | Tools
Align Nodes Fil - [:]
|W Apply | ‘I Close | ‘ 7 Help ‘ =
+ |nput Parameters
Alignment node 1: M18642 E
Alignment node 2: M18652
Nodes to move: M19125
Automatic apply when sslection
complete
‘ \ - - -
| MIOLDFLOW. INSIGHT / st/ e MOLDELDI. INSIEHT / saiebgm/ e
» Orient Elements : €& elementS2l Normal DirectionE F & &Ch. Midplane Mesh @412l A< 0] =+E 0IE5tH HE
+=Z0ot00F StCH = B 2+0l AE DX ot= elementS2 9 S2 otL2 ElementS HEi6t) & BHH BIZ2H0 THAl 1 & ofUE
K EHBED “Search’& 22 6tH 2E elementdt T 1D Ol “Apply”E S&6lH element=2l orientationO| HH# CF.
Modeling Tools [l
.\(" Tagks | Tools
\ | —
Orient Elements F12 v| |
[# opply | [# Close [[2 Hep | =
< |nput Parameters
Elements to edit:  T23520 - =

Referance: T22853
All elements connected to reference element

@ Connected elements with same orientation

Search

@ Flip arientation Align arientation

Autodesk Moldflow Insight [}
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» Fill Holes : Free edge & A& I A2 Triangle ElementE 0l&atd HSCH HA BIZHHl TH2 &
I

“Search”E & EH5IH Free edge Y= 2| 2= nodes=0| 8EHE 1D “Apply’E 2

--

P Create Triangles : 2t2+2] BIZH0| AMEHE 3IM2 node=Z 0IRHAM U= Triangle ElementE A SHCY.

Fill Hole - [
- -
P Delete : H8EHE RE EntityE AHHISHCEH

I’ Apply ][* Close ][? Help ]
P Purge : O{[H St Element (Triangle, Beam)Ul H2ZE 0 UK Z2 2E nodeSE A HMEHCH LR OZ Element= AR =0l nodes

= Input Parameters
Create Triangles - E]
AHIGHA 22 B0l AASE T

a 12
2
do
1o
o
>
O
Q
@D
I
x
2
ro
00

_JﬂJ
Ol
FE
o
OH
é

Select a hole
@ Select by mangles:

T20829 T21652 T21659 T21660 T21661 T2206

() Select by nodes [legacy):

| |

Click a tiangle with an edge on a hale, then click
Search button to find all triangles around the hale. Click =
Y N A Y st ST I A

[’ Apply ][* Close ][? Help ]

= Input Parameters

Mode 1: H9281

Node 2: HI16E

Node 3:
Inheiit propeities from neighbors

Automatic apply when selection complete

A
4 »

ny 4
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3-6) Runner System & H 32|

MeshQ &0 Z2UH Geometry =0 22 &32E 0/25t0 Runner, Sprue, GateE &AL LBHE © 2 Runner System2

curveE MAHGID HH= =1 meshE MAEGH Beam Element2 AL 2Lt gate2l &
AHSIHOF St= FRIF U }
Runner System= & o= &

» Gate, Runner, Sprue Curve
P Property & &actHJ|

» Beam Mesh M &35}D|

A= A0 WetA Triangle Element2

A= Otef et &Lt
o4

=kel D)

Runner System= & H|5tJ| ®IoH A= Geometry2| Create Node, Create Curve, Move / Copy Jls
ASUHA= OFcHet 201 AFOIE HIOIEDF 210! 2&t 28 22X Z 2{HE A A &L

mn
o
A
o
00
o
1>
4
<
(=)
o
[l

Mesh  Boundary Conditions R Learn  Community

E & & Tjoll 8 0 =

Impert  Add y Thermoplastics | Analysis  Select

Injection Process Optimization Boundary | Analysis | Results | Reporting
\ \ Injection Malding~ Sequence Material * Locations Settings Conditicns
Import ~ ‘ Create | Molding Process Setup ~ | | Rs;ults| -
(| x| = @ 2
Tasks | Tools
Modell
-~ [3] Partflow_study_CAD
v . 9] Partdflow_study_NURBS

% Study Tasks ! Panflow_study_NURBS o
0 Part (Part_flow,x_t) B
~ %, Dual Domain Mesh (37036 elements)
< " Fill
v 7 Generic PP: Generic Default
Material Quality Indicators g =
Environmental Properties LHER
A2 Setlnjection Locations.,.
v L% Process Settings (User)
Optimization (None)
G Start Analysis!
1 lanes A

* [Zl=EE/s
£ Layers
~[¥]&= Default Layer
[¢]e= CAD Surfaces
a-[]a Mesh Nodes

| DE Modes ﬂds
4 !ﬁ Mesh Elements AUTODES y
______ Fl Triangles MOLOFLIY INSIGHT Scale (100 mm)

[ Parl,ﬂnw,a(udy,NH@‘
L / Ready
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3-6-1) 2 Y& 3H
It SN 220 2ets HZECh. Sprue 20| &tat +7 &E0| S 80 0lX2 EMES A0 AtEE = S0 MS2
0

XY Boiol {ol2 =l ICh. ®F MeshS Mest

N

<<Utilities —=> Rotate>> Y= 2H&to Z 180% 3 & SHLY.

Medeling Tools =]
Tools
Rotate B[]

l'-' Apply H* Close H? Help l =

. |nput Parameters

Select THIITHM T + tomove L
Angle: 180 deg

Reference point. 0.0 0.00.0 i

@ Move
() Copy Mumber of copies: |1
Layer

@ Move without changing layer

) Move to new layer

() Move to active layer

7 - e 2
‘ 3-6-1) Gate Curve & H5t2|
\,. B 380l 25X 3=eIXl ell) Hot Runner System @Al Cold Runner System @IXIE Z&GHM0F &Lt 1 GOS8 HOIE=Z
&0t otl= nodeS2 ZHEL. << Create —> Curve >>0lA lines SH8iotd H B BIZH0l= 19 gate nodeE &8iot] F
B gl 2H0ll= Relative® OteHet 22 ZE(0 -4)
(

25t “Apply”E SEISHCH 2™ gate curvedt EHEICH 28 HOIEW

HoHA & SLotH ZHHSHCH S FE= (0 4)8 AL Gate nodell Xl curve E&H &0l 0121 “Move”, “Merge” 12l

“ "= 2= X — —_—m
| nsel’t = O | =) Ol’ O:‘ I 1 o|> Cl. Medeling TOOIS_ E‘
I Tasks | Tooks

Create Line F2 - B

[f" Apply H* Cloze ”? Help ]

# nput Parameters

m

Coordinates(x.y.2)
First: B0416-5 mn

() Absolute @ Relative

Second:  0-40 mm

1\ / "
Automatically create nodes at end points of curve L_x
’ Autodesk Moldflow Insight . = poese ‘ — ‘ : AAUTODESK




3-6-3) Runner, Sprue Curve & A I5lJ|
Runner CurveE &t 20| AHSH)| ?I6tH << Create —> Curve >>2| Line &2 018510 18 HOIE Z © node== &EHGIL
“Apply”E& SEI&CH 29 HIOIEN UHolAME sS2otH =St & ™E= (0 20)S

RelativeOll Otel FE (0 -20)2 25t
SER

Modeling Tools

Tasks | Tools
Create Line F2 - D

[i Apply ][R Cloze H? Help ]

+ |nput Parameters

Coordinates(x.y.z]
First: B03715 5 i
() Absolute @) Relative
:
. 4 Second  0-20 mm

Automatically create nodes at end paints of curve
AUTQDESK

/%/ - :
L
- MOLDFLOW' INSIGHT Scale (100 mm)

2 sprue X0l nodeE MAGHI| Aot <<create —> node>>2l Node by Coordinate &=

o
25t “Apply”E 22 8tHC.

Modeling Tools

Tasks | Tools

Mode By Coordinate F2 - D

[‘ Apply ][8 Cloge ][? Help ]
+ |nput Parameters

Coordinates(x.y.z)

.

£ 0I256t0d H#HE (00 -5) 2

Coordinate: oo-5 T

k / MOLDFLOW INSIGHT ' Scale (100 mm)
’ Autodesk Moldflow Insight . AAUTODESK
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BIZ2H0l= sprue nodeE MHEi6tD “Apply”"E S&I&HCH 2 U E 22 UHoZ &S

Tasks | Tool:

Create Line

[f Apply H* Cloze ”?

+  |nput Parameters

Coordinates(x.y.2)
First: 0171585

() Absolute @ Relative

Second:  B0-17.150

v
Automatically create nodes at end points of curve L

seso

AUTODESK
MOLDFLOW' INSIGHT Scale (100 mm)

Ol=st0d = YW 212t J|=0ll sprue nodeS

CIS2 Sprue curveE MASBII| 26t << Create —> Curve >>°| Line =125
\ KSEHSI) S B BI2H0 = Relative2 ZHE (00 80)S 2=HalD “Apply”E 228t

| Tasks | Tool:
Create Line F2 - D

[f Apply ][* Cloze ][? Help ] =
+ |nput Parameters ‘

Coordinates(x.y.2) 1
First: oo-s mrn

() Absolute @ Relative

Second: 0080 mm

Automatically create nodes at end points of curve

\Y‘)
\ / AUTODESK . ) ﬁ
L MOLDFLOW INSIGHT

Scale (100 mm) 17
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3-6-4) Runner System &4 &35
lal |

=NS HdEols Y2 HY S SHS JHAIE curvesSS SAI0 8=6tD, << Properties —> Assign >>5 28t £ LIEILIE
ZHUM NewE HESIHCH. OS2 New 2l2E ZO0IA sprue, runner, gate SOIA oliEol=s H2 A6, 1 ©H 220 X2
gl =)

O IIA XI2=0l= Non-Tapered, Tapered(by end dimensions), Tapered(by angle)Jt /=0 S35l Tapered(by end dimensions)l Al

Tapered= &9 XA EXNEOZ SIIotHU 2A6l= 248 LolH, el Startet Ende 20l= curvesS SHE M = BHM
BIZHY A&E O 1 BHCHE 2l 20| 0| Ch.
PropertyJt XIS ™ Cold= curvell 20| green2 &, Hot2l A= red& HHALCH &8t Propertydt NI&EE X 22 curves= Beam
Mesh & Al meshJt A X| &=CF.

» Cold Sprue Property & &35t7| Cold Sprue >> Taped

Cross-Sectional Dim ens_ u

Tapered circular shape by end dimensions

atart diameter 7 mmm {0:200]
End diameter 4 mrn (0:200]

AUTODESK L L L L L L
MOLDFLOW INSIGHT Scale (80 mm)

» Cold Runner Property & &3tD|

Cross-Sectional Dimensions

Diameter mim {0:200]
[ Edit runner balancing constraints,..

1

| W
-28

4

7

Cold Runner >> Circular >> Non-Taped TS InsiGHT

Scale (80 mm)
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» Cold Gate Property & &a&tJ|

0JIAl Gate Curvelt 20| &2 AES HEE [l= 0IRAZ 2F HEG=s A Ble 542 0|86t Ad€ol= 210| HelotC.
£ KMEH3 CHAl no propertiesE & EHGIH gate curveE & H H&HE == QUL

MIIM = << Selection —> Properties >>0 A Curve

-

By entity tppes:
Hode

=
Cold unner [default] #2
Cold runner [default] #3

Select azzociated nodes too

l QK I [ Cancel ][ Help
| B

I [ fudd b et selection

AUTODE L I 1
Scale (80 mm)

ODESK"
MOLDFLOW' INSIGHT

Cold Gate >> Rectangular >> Non—Taped
Cross-Sectional Dimensio_ M

MNon-tapered rectangular shape

Width £ rnrn (0:200]

Height |1 o £0:200]

[ =
1
{\ AUTODESK.
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3-6-5) Beam Mesh A A5t
» &M Beam Mesh A 51D]
Beam MeshE M Ao6J| fIoiA= Triangle Mesh®@ 20| << Mesh —> Mesh Generation >>2 €6t “curve” 8122 0|SolH

Ofef et &0l Curvel ZFJO0l el M&s Mesh AFOIZDF &0 JACH. OIIM" Ratio of edge length to diameter for feed
System”2 0.5~1.0 8 JF E&al], “Minimum number of elements on each curve for Gate= 3~5JF & &t6tC.
OOl = 22 0.752 3= & &L,

Tasks | Tool

Generate Mesh F2 - D

The mezh generation process will try to create an
appropriate mezh for the analysis process. Use the
options below to change the mezhing parameters.

[ Riemesh aeady meshed parts of the model

[] Place mesh in active laper

[ Mesh How ] [ Cancel ] [ Help

\ General | Curves

[ Usze global edge length

AUTODESK
MOLOFLOW INSIGHT

,‘/'
4
“Ratio of edge length to diameter 075
for Feed Spstems [0.1:4]: :
“Ratio of edge length to diameter 280
for Circuits [0.5:8]:
*Ratio of maximum chard height to n0an

chard length [0.02:0.3]:

*Minimum number of elements on
each curve for Gates [1:5]:

[ Save Default Yalues ][ Usze Defaul Values

Y 4
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» Beam Mesh CHAl M A5HD| (&)

Beam Mesh2| AIOIX E£&= Gate Beam Mesh #=JF H&otAl oD HHE = AR0= “Undo”E 018010 TIEel ChAl HEst
Mesh @& 22 Beam MeshE M A5tH &ICt SHXI2 0|0 &IZSCDIE & =+ Sle AH2tH Beam MeshE AfHIotD JIE curveE
0l Z5t0d CtAl Beam Mesh 440l Jtsotlt. =8 AME 250 Beam Mesh2tS H&3G| HEGHI| fIHME << Selection —>
Properties >> & 0|&0dt= 210 H2IGtCt Otei2 201 &= 0 A “Beam element”S 1 2= Z0AM CHAl “Cold runner”

=M 0t JEHEIH Runner Beam Mesh@F MEHEIC},

10

Select by Property M

By entity types: By properties:

Beam element Cold runner [default] #3
Curve Cold gate [default) #1
Cold sprue [default] #1
Cold zprue [default] #1
Cold sprue [default) #1
Cold sprue [default] #1
Cold zprue [default) #1
Cold sprue [default) #1
Cold sprue [default] #1
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m
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=
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[+ Study Tasks : Panflow_study _NURBES
+ S0 Part (Part_flow, = _t)
Dual Dormain Mesh (37096 elerments)
+ "% Fill + Pack
+ 7 Generic PP: Generic Default
Material Quality Indicators 2]
Environmental Properties
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Frocess Seftings (User)

2
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A4t 0122 OB HAAMAM

Moldflow ==X| DBOl= 2f 9500002 =XIJt SESHENH U2H, 012 =H2 HEZ Moldflow &+
SHEC. =22 =AM M2 =8 HUIE BERot] JACHH 28t UOIHE =&5HA Fitting X2 HX Moldflow ==Xl DB
ListOl = & = ULt
_ =Xl SAEED|
Study TasksOlAl =Xl 018 222 =2 226t Moldflow #=Xl DBIF LIEFLCH.  “Manufacturer’ il ==Xl SIAIE S HE=iol1
el “Trade name” OlAl = XIS MEHSICH. 112l OKE 226l Medst X101 didsS /s =X12 S-S0
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Select Material |j Stun:ll_\.I Tasks : Pant_flow_study_MNURES
_ « "0 Part (Part_flow, x )
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Manufacturer + U7 Process Settings (User)
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=Xl OO Hatd2 oA 202 Al2idt MNZBECH Jdeilt Ata Moldflow DBUSl %2 XS0l ai&S I Fae =4
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— Fill : viscosity, cp, thermal conductivity
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Tot EH SHUA d=E

Olal X A2ES DXL MUK S=01 2J1 &AL

Select Material |j Stun:ll_\.I Tasks : Pant_flow_study_MNURES
+ 0, Part (Part_flow, x_t)

« “E, Dual Domain Mesh (37096 elements)

£ Fill + Pack
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s Material Quality Indicators e
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LR L=a )t gy s e g8 ) L=

MZEEE=E HEol
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Manufacturer + U7 Process Settings (User)
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Trade name L, =tart Analysis!
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|Sean:h Criteria: <modified: w H X r:,
Search Fields Filter 1
b anufacturer Family abbreviation
Trade name

Family abbrewviation : [abs
Filler data: Description
Filler data: weight

el mass-flow rate [MFR]: Measured MFR Substring: abs
Resin identification code
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Exact string match

Remove H LClear Filters H Add. . ] [ Search I[ Cancel ][ Help
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[AII Themoplastice material (System] '] =
t anufacturer /' Trade name Family ab =
536 SABIC Innovative Plastics US, LLC Cycoloy =CYE30L PC+ABS fl

SABIC Innovative Plastics US

SABIC Innovative Plastics US,
SABIC Innovative Plastics US, LLC
SABIC Innovative Plastics US,

TR S R

ranic... .
i ]

Cycolac EX39 ABS

Cpcaloy L7240 PC+4BS

Cpcaloy CS9610 ABS+PC

Cpcalac DL100 ABS
R oo

properties,

» JIEt JIs
Details : 2r2tel =

HdEBE d2 4 UL
Reports : 222
HEH sHoI}=

Thermal

ANE2 adAhet 328 2 = U

4

Detailz...

Select

properties, PVT, Mechanical properties

=X
=
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\ A |

Filler / Fiber I
Crystallzatn Morphology

Micracellulas Froperies

I

Quslity Indicators

Environmental Impact I
Svess - Swain (Compression)

I
Description | Recommendad Processing | fiheological Properties | Thermal Propees | pvT Properties | Mechanical Froperties | Shrinkage Proparties
AL EYLONITRILE COPULYMERS LADs_Aon )

Optical Properies A"
Suess - Swaln (Tenslon) [

Family name

Trade name Genarc 485

Manatachures Gunic Shrinkage Charactarised Matural
Link

Family abbreviaton  ABS

Material sruchure Amemhous

Data source Loha © pvT-Maasured : mech-Maasured
Date last madified 18-DEC-11

Date tasted T8-DEC-T1

Data staue Hon-Confidaniial

Matesial ID 14985

Grade code MATIESES
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Fibers Alors: Uniiled

Mame [Genaric ABS : Generic Shinkaga Charactenisad Material

CEY
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Rheological

9

HOM =t

Material Test Method and Data Com;

result from reliance on these results.

Coppright [c] Autodesk, Inc.

Manutscturer SABIC Innowative Plastics LIS, LLC SABIC Innovative Plastics LIS, LLC B
Trads Name Cycolac MG23 Cycolac MGHLG
Family Abbreviation ABS ABS
Fibers / Filers Unfiled Unfiled
[ | Autodesk Moldfow Materisl ID 13080 13137
Autodesk Moldflow Grade Code Ch13080 CM13137
Fheslogy Standard Capillaty Rhecloay Standard Capilaty Rhecloay
Dats 17-AUG07 19.5EPO7
Source Manufacturer Manufacturer
Default Model CrossAiLF CrossAiLF
Thermal Conductivity Line - Source Unknewin
Dats 17-AUG07 19.5EPO7
l Source Manufacturer Manufacturer
Specific Heat DSC cooling DSC cooling
Dats 17-ALG07 19.5EPO7
Source Manufacturer Manufacturer
T gl Indirect Dilatometry Indirect Dilatometry
i Dats 17-AUG07 19.5EPO7
Source Manufacturer Manufacturer o
| < e ] v
DISCLAIMER:

The information contained in this report has been prepared by Autodesk, Inc. based on data and other information received from thid parties. Mo
representations or warranties are provided regarding this repart or its conelusions and Autodesk,

Inc. specifically disclaims any liabilty that may
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[%] Study Tasks : Par_flow_study _NURBS
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+ "B, Dual Dormain Mesh (37096 elernents)
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| P Environmental Properties i
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« U7 Process Settings (User)

Select Analysis Type A ﬂ

[] Rur a full analysis
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@ Run the analysis anly
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» Fill Time
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» Injection Pressure

Ol
Ll
i
Al

b= o

ol
H

pd
Ko
0l
70
70
il

NZ E8Al 27&= =00 AFS&=0I0H

Metsd &

—
[—

Injection Pressure Result

o

-

ol

il

ol
RO
M0

sl

MIOi 22t0ICt.

o3
<+

ioll
o

0
70

_|u_
[e}

oK

[}
K]
K0

e

K

Ju
ol

Gl

[e] X="]
= T

ol HE ME

AE =

Hel Jdeld MESSMHOICH

o
=3

’

c
ol

4

=
=

P

A

o
sS4,

9

=X

Ju

A
E_I_

Ju
Kk

ol
00

Ju
[}
RO

i

Ol OI= 0Kl

=
i<

o)
_H_J|
o
Ok
=)
=
=
i
1
m
D
Iy
0l
Rr
)
oll

S ~ 3
) o K
] N0 Al
o1

B
K D
W g &
B Do
00 o RO
=< 25
fon m
o) R
aj x O
— = W
= - D
oS =
o1 i
_x_.___ml_L:._A
< 3 otz
S
WO B
[ -
WY s
(A\%EJ
aﬁmo_o
ol oD o)
2 By

X0 ol
[T B
HoZ R0 o
5 3w ¥
S © ol
K%gDr._
5 @ 3 o
Bgaﬂ;
La s

OH
s q - M
RO= 9 K
B o= B
|m_.6|_|./|
=) o
A = WS
_ N ol ar
SOy
s x o °
s o = U
Waoumﬁ_iﬁ
WO
oF W< P
o5 0l ™
ﬂmﬁaaT
oo ou Y
~- O o
ol o =
W oe
< N o 3
<
sz X
S~ O o =
T o owm

il

o =S Hels

e}

(etA SHHIEN LHEOI

= ACH

Pressure at V/P switchover
69.98|MPa]

Pressure at injection location:XY Plot

MPa]

52.49

1750

I 0.0000

[P
-29
12
14

MOLDFLOW INSIGHT

AUTODESK

1
14

B

k- T A
15.00 20.00

10.00
Time[s]

5.000

0.0000

70.00

60.00

50.00 -4

40.00+

ediN

30.00

20.00

10.00

0.0000

{\ AUTODESK.

Autodesk Moldflow Insight

!



{

. %

\

\

y

» Pressure
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» Clamp Force
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» Temperature at Flow Front
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» Bulk Temperature
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» Temperature
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» Average Velocity
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» Recommended Ram Speed Profile
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» Shear Rate, Bulk
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» Shear Stress at wall
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» Time to reach ejection temperature
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» Frozen Layer Fraction
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» Grow From
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» Volumetric Shrinkage
Volumetric Shrinkage Result= == XlJI & 20X

e
=)

= o o @ o 4
AU Ar =z O o E
ol o3 Ny, 0
& Bn X
oo =Y ~ o
HH T A - =
mw - 50 g =
oo ] o <
ol 1o K \_.:M X A
B ﬁ - P g
i mlw ROE g
RERTY < E D =
ur oF n o o) Y
P m .
¢ o S E3 &
m on S © 5 ~
= 3 B = =
SO S &
= ol — o S
H o o K N
4r o1 = B M.__ =
N ol M %0 m
y L L
ol -z 2 =
oz O©Oa = D
& "2 £
3 _ o o X =) =g=
B pa > %
3 o© ! B =
- 0 =
W m: M_ M =
%0 O -
- = Ho
WM Um o=
() __mo T
o w_w_ o | ic Ol
of ® U < W
= o M = B 10
Boww o7 Mo KM w_m
= Mﬂ wEg°
oo ¢
ol Rl o3 =% I ol
LR o Kl
7 tm 2
rsalpe
°S RN
H ST w mﬁ

ol .
W o gy KO

e -
<+ [9)

. T TS

NoRr om0 w o : .

o ® T W o W £

x o om Moov oW =2 £

s+ r w3 : & &

ROy B Rromo A =4 = * oommw " wmmm 22

-
\
4

Autodesk Moldflow Insight

A
\

!



» Sink mark estimate
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» Weld Line & Air Trap
Weld Line & Air Trap Result= 22t £=XI2 SSHdS SS0l 2ol las=s &=et

erol Zolet =X2 s&0l 2ot =& oA
. =10t Zol= MERIXIE LEHHLH

IJI2HCO=Z HELO L0l= SSote RedH §F2 135°5 JIECSZ HAISHH, O M2 HF219] 3|8 LIEHO. F=20]
A25 dll) RS 2501 S5 2Lt 848 A2 b, =Xt =€ =25, HO0IE /X, M& SN 12l
22 WMo S<2 2etels Mog = ATH

HIOEZ2 XDt MEHeIR H20s SaHC HOUHMES Sotd SJIE MAg = AL delu 22 22U A0 210t
2ol ZBRU, g2et EMEA 26t MSWHl 3210t 26l BR0es =8 228 = U8 S0l 0l 8HES =Itot040F &tCt.
SE HNOIE AXLY M3 FH HILZ g2s S8 NE#2 g = AT

Weld lines Airtraps.
= 135.0deg]

]
Ideg] .
|4

135.0
\ 2
-y

1018

In.ii
\ 35.49
IZ.J]S

AUTODESK
MOLDFLOW" INSIGHT

Y ;
o AUTODESK 3

-153
0 MOLDFLOW INSIGHT 13

Y 4

 Autodesk Moldflow Insight

{\ AUTODESK.



Xl

s
o

Nl

J

o« OI&

2+
=

1.4

i
20

X
S

Al

o)

£4.98(C]

Temperature (top), part

34.47

{\ AUTODESK.




M)

xr

=
1o

=

Al
30

9]

A
e

2F
=

A2 H

LHDF
S

HIoA =

Al
=

O}

| 2820 Wet 28 25 bk, 0110l

x

fr)
180
Bl

ar

0l

]

=
xr
fr)
o
Ok

H

ol

180

i
r

[

180

| JHHIEIZ 2012 2

=k

8 2l

AN ES

H

& AlI91= 2 0IC

SkEAL
o

ol
ol

o]
80
o

1}
RD
r
Ie)

g

[w]

H

80
o

Kl
0

B0
i

Ju
o

b=

ot0d ¢

SHAE == AL 2

ot

& AIE0 2

=
=)

JJ
off

Mold Open Time

Cooling Time

Packing Time

Injection Time

Contact Time

{\ AUTODESK

Autodesk Moldflow Insight

!



OFXI Al

ol
70
0

al

-

JK

o

00

-

0

i
oJ

0l
160
o

0

K
1
<H

J
i

Kr

-

al

ol
70
R

JU

01

60
o

EH (steady—state) Ol

X AFAF
oo

JU

<]

RO

JU

180

O 20l LHeA DAl &L,

U

100
o

=
RO

[l

0
KJ

104
_lu_

EH (steady—state) Ol

& AFAF
o o o

H
ll

180

Ju

H 4 Ofl Al

0

Moldflow

Nodal Cycle Temperature : N55176

S

2 2 2 2 - 8 2
b 3 9 =] 8 8 &
)
2
O _
>N
(@)
(0]
=
(o}
)
2 B
>
ae)
(o}
8
i < i
=
a
& o
&
E > B
a 00
= £
= =]
= (oo}
m (O]
= <~ B
i
[e]
) T T T T T "
o o o o o o o
o o o o o o o
" o 0 = ) o i
] Iy} ] @ o

25.00 50.00 75.00 100.0 1250 150.0 175.0
Time

0.0000

100.0 160.0 200.0 2800 2000

G0.00

0.0000

{\ AUTODESK

Autodesk Moldflow Insight

!



1-2) 389 gdg

(1) gdeg 3=z
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OlEl Z2lAE 4%
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Heat out by radiation = Heat out by convection

Heat out

to platen Heat in from plastic

Heat in or out from cooling lines
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» Plastic to the mold wall
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(3) 28 22 H4H BEM 28 (boundary element method)
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(1) d=2tetel A

» < (channel)

ME2 A6 /oldes HH H2eelS curve2 &HGtD 542 channel2 XI&8t & beam meshE M

mesh?2l L/De 2.5 ME &G,

_moldflow

MoLpriow PLasics InsiGHT Scale (100 mm]

0l10] mesh &0 CIZE gt0] 2.5 & UL

<< Properties — Assign — New — Channel >>

o &tCt.

o

Ol beam

Channel

S

Channel Surface Properties |M0|d Proper‘ties|

Cross-section is

Circular ~ | Diarneter 10

Channel heat transfer effectiveness 1 [0:1]

Channel roughness 0,05 mm £0:1]

mim {0:200]

Mame |Channe| {default) #1

_moldflow

MoLpfiow PLastics InsiGHT Scale [100 mm)

<<Mesh — Generate Mesh — Curves>>

Project =]

moldflow

MoLoriow PLasmics InsiGHT Scale (100 mm)

Tasks | Tools
~ []

Generate Mesh F2

The mesh generation process will by to create an
appropriate mesh for the analysis process. Use the
optionz below to change the meshing parameters.

|| Remesh already meshed parts of the madel

[T Place mesh in active layer

[ tesh Mow J[ Cancel ] [ Help

General | Curves

[7] Use global edge length

“Ratio of edge length to diameter 075
for Feed Systems [0.1:4]: .

“Ratio of edge length to diameter
for Circuits [0.5:8]:

“Ratio of maximum chord height to 0,080
chord length [0.02:0.3]: i

*Minimum number of elements on 2
each curve for Gates [1:5]:

Autodesk Moldflow Insight
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» HiZ (baffle)

HHE2 A M= curvedt & O EQ05IHCH Ol EH 28Ul S JHXDJF A=, HH curve & HE EXA E&HE dt= 28U
curve & HE A2t 2o AHSt= 2Ol AUACH D2l H2F Y curves BIEWUS HZE 220U A BtEAl E2l ZI {0 sttt
ME D OIRIIKZ SH2 20{ot] 22 JIELCE MeshE MASHCH O BHE2 222 BHA0| &) 1 MBS U0 RSMES
Dot MHEQ & il ez &3S0
<< Edit — Assign Properties — New — Baffle >>
& B
Baffle ﬁ
Baffle Surface Properties | Mold Properties |
Diarneter I rrn (0:800]
Heat transfer effectiveness 0.5 [m1]
A Channel roughness 0.05 mrm (0]
E_X—SD
¢ H Mame |Baﬁ|e {default) #1
MoLoFLow PLASTICS INSIGHT Scale (200 mm)
A" (=2 [ = |[ ==
e
\~ 12mm < Diameter (baffle) < 30mm
D Half D
moldfiow” b
MoLorLow PLASTICS INSIGHT Scale (200 mm) ’ " " | 4
vV __
\ moldflow ko = oo
L / MoLpFtow PLsTics INSIGHT Scale (200 mm) ’
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|&ot= &80l ThECH MM curve & I SOl

[¢] > (=} S
=cl WOl S0t 228 SHEC Ha0| 85 H2EE HTE=02Z2

<< Edit — Assign Properties — New — Channel — HTE=0 >>
g EE B

Channel

Channel Surface Properties |M0|d Pmpemes|

Cross-section is
Circular | Diameter 10 o (0:200]
Channel heat transfer effectiveness 1 [0:11
Channel raughnass 0,05 mm {0:1]
MName |Channe| (defaulty #1
b o [ = ][ #+ |[ Esm
o
\

Motoriow PLsTics INsiGHT Scale (100 mm)

<< Edit — Assign Properties — New — Bubbler >>

\ _ )
k» Bubbler M
g Bubhbler Surface Properties | Mald Properties|

Annular shape

Quter diameter 18 mrn {0:200]

Inner diameter 12 mrn {0:200]

L Heat transfer effectiveness 1 [:1]
-90
o Channel roughness 0.05 mm {0:1]
Motoriow Puisncs Instcer T scaleqoomm
MName |Buhh|er(default) #1
[ =a [ #z22 |[ ===

Inner Dl_ameter _0.707
Outer Diameter

] Autodesk Moldflow Insight [ /\ AUTODESK




=8 UNEE=E S8 RN d2A4eteleZ S8 4240 Ol 222 =8 252 EF)| 7ot S8EEI =2 UE MHEZA

| 22 ZEES UMots Hs ZECH M3 L2 M3 ANMEJA= RSO &L HIIM M3 38 UHE=E HEL 38
Mg 280l LA Us A2 QAL NHOF G| H20 LMES Hots EA92 MS meshE 01&06t0 AHEES EHGHHOF ST
Metd 2INME dd =5 AIE0t0H UNMER =6t M

=2
meshE HEist (IS 1 QAEZS

0z
0x
T
o
£

‘ << Geometry — Inserts >>

. Project =
U Taszks | Toolz
4 Create Mold Inserts F2 - E]

[V' Apply Hi Close ”7‘ Help ] A

= |nput Parameters

m

| Select: T8000 72007 T3002 T8003 Tal T

Direction; Z Ais

-

Frojection distance
\ To mald surface

@ Specified distance 70 ]

e

147 138

| = 18

k\ / Autodesk: ' Scale (200 mm] ' # Aumtodesk: ' Scale (200 mm) ' %
 Autodesk Moldflow Insight [
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OENHE 28 CNES H4= KAHGIWOF 8L HN UNE QRAE AHEGID OIRA QEF HES 210 42 Hd806HH
OINES MEZ HEHE = UL HIIAN SEL ANES &5 &0 HE HH SNECTE LSO 8l 252 &2 21
NZAEst g2 HE5tH ST
Mold insert surface i Contact Type Contact Surface Thermal
Material fram which this feature is made pressure | finish [m/ | conductance
|Meta| v|| Select.,, | [MPal [W/m”™2K]
Interface conductance 30000 Wem 2-C [0:1e+20] +/_ 10%
Name [Defauft mold insert 2 Steel/Air/Steel (no gap) | 0 Normal 2500
g A V| &pply to all entities that share this property grinding
\ = 4 |[ o=z | Steel/Air/Steel (no gap) | 7 Normal 21000
grinding
Steel/Air/Steel (no gap) 15 Normal 38000
grinding
Lot HATHE0| UINHEE 2Sote 20 = Ot O 20| | Steel/Air/Steel (0.5 mm N/A N/A 50
| OINE F9o| 2 9AE AHIGHE S0 gap)
\\" Steel/Air/Steel (1.0 mm N/A N/A 25
gap)
Steel/Grease/Steel 0 Lapped 75000
(Ejector pin or sliding 2m radial
core) gap
Steel/Grease/Steel 0 Lapped 30000
(Ejector pin or sliding 5m radial
core) gap
BeCu/Air/Steel 330 Normal 3700000
(T/C =130 W/mK) grinding

Autodesk Moldflow Insight [}
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(38) =8 24 &

=8 92 Al E BtEAl 275 = &S0/Xe 8858010 A= AASAIF Z2otXl 23 MS 2202 2012 & 8 2II=2
p XS £&ot)| HEO0ICt ofXI2t 20 Z& st A= Roldes SSS M8 Fllote A0l EUL =8 Y OEALE S=0t0 3AJIE
| Y=otl) OIE = 2=ot8 T el MZ& layerdt S22 S0 AL 220l= =8 S regiondt meshot 2S04 €&=C 1

A F)|l= ZYSCE = YPHOZ AT AHUAM ZEE o DAl 011D Xet YE &M 28 3012 s2otH £FotH =0
\ Lt 3018 Dedotd £AHE OS Move=+E 0IE0t0 0ISS Hgst RAXZ 0lsotH HelotH & H Ot Jtsottt

<< Geomelry — Mold Surface >>

il

T <4 = O O
P AKX
| A A A a0 X AN Y D a Wa X a Ve

E -90
\ Meld Surface Wizard g 0

This wizard can be used to create a cuboid mold outer surface O O
araund your cavity,

COrigin

@ Centered (@GP 133,31 | mm
b 125 mmm
Z 26,65 | mm
Dimensions
& 300 mm
¥ 300 mm
Z &0 mm

Use Defaults

k / sze J_mE ][ 32 ][ ===
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(4) H2+4= 242 (coolant inlet) XIS

W2 RS = AXE XNHGIO0F otell 24 W2 42 XE &TFE S26l0 “Edit"E 226t 249 SRE X &ol1
H2ta MO HES X6 OlHAM W22l 22 XFEHCH 22 U2 XU Z HW24+E XHGIE M “New'E 286t SLotA
SFs O3 o2 20tH S0 0l CtE=0HA £2He =z W A2 X E XNEHGH| floideE HN HYdte THS LSt
= 2240 A2 nodeS=2 SEotH StaHE DA AUL-2IF HO| &L OE ZHe2 U ZALR2E 0FsIHAl OICH

<< Bounaary Conditions — Coolant Inlet >>
rCoaIant inlet ﬁ1

Coolant

[Water {purel #1 v][ Edit., | Select..

Coolant control

[Specified Reynolds number v]Coolant Reynolds number 10000 {0: 1000007
Coolant inlet ternperature 25 C [-120:500]

Mame |C00\ant inlet property (default)

[¥] &pply to all entities that share this property

%

-

Cet Coolant inlet ﬁ

b Click on model to create a coolant inlet with the selected property zet:

\fi Coolant inlet property [default]

MHew...

\ Autodesk T Scale@omom 1
\ .

4
A

 Autodesk Moldflow Insight [

{\ AUTODESK




(5) 28 MZE (mold material) H&

=g 28 =d2 d2oi4 Z00 2 Sg=S 012U 28 080N =28 UNET 20 [etA Otehet 201 Has 282
MES =€ ME DBOUIA HEHGIOOF &tCt. S2e S0l EMotAl U8 MZ22 28 =24 IIE=S HS0A 238 & =% UL

<< Process Setting — Flow Setting — Advanced Options >>

F h
Fill + Pack Analysis Advanced Options M

Maolding material
[Generic PP : Generic Default v][ Edit,.. ] Select,., I

Process controller
[Process contraller defaults -|[ Edit.. ] Select., |

Injection molding machine
[Default injection molding machine v][ Edit.. | Select.. |

[Taol steel P-20

»|[ Edit. | Select. |

‘\\ || [Thermuplasticsinjectionmnldingsulveuv][ Edit... ] Select,., I
¥ I
| |
| =] =
w L (= ) s ][ =% |

F ™
Mold material S
Description | Thermal | Mechanical | Electrical

Mold density [7. 1] g/crn™3 (0:50)
Mald specific heat 460 JAkg-C (0:100000)
told thermal conductivity 29 W/ m=C (0:1000)
Mold coefficient of thermal expansion 1.2e-05 1/C (0100
||
MName |Too| steel P-20
(=2 J| 32 || =8

Y 4
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2-2) d2oid A5 2E =220

FSolA &S “Project’E €10 AE 0N 22 = dustpan_cool.sdy It import tCH 2 WH= 2 & 2 JHHIEI S&0|X 2t
ASHAM= 1 JIBIEl BE2Z JtF6tD &AM H2 L2 1/2 2 HHGIES ol2CH 28 &M dHdd= &M 2 HUIEIE &2
LA ot HU 222 meshUl “Occurrence Number"E S&dH0 2 HUIEIDE Jy= H2=Z QUM G 300 8t =2 MNE Sot:d
2t A S fIs 2, 38 A &3 020 YAl 20 24 UHS TS ot

ME. o D ive View |l : o

Home Tools View  Geometry Boundary Conditions  Results leport: 4 esk t t & Learn  Community
! 3 == 2| @r} PN S ke SRIO- ke ey (O
£ Dual Domain = &E %1 ﬁ) 2@ @0 B2 B | = Q
E & &
Density Generate Mesh ° Mesh Repair *%% Advanced i Ie [E Ef | Measure 2
Mesh Statistics Il Aspect Ratio € 3|  wizard 7 - d %
Mesh = | Mesh Diagnostics ~ | Mesh Edit = ‘ Selection = ‘ Frcpertles| Utilities

Fal Modell
\ % Partflow_study_CAD
%] Partflow_study_NURBS
(% Part_flow_study_NURBES_Rib
[%] Dustpan_study
%] Dustpan_Cool

4 + %, Dual Domain Mesh {42760 elements)
« “% Fill
« % Generic PP: Generic Default =
Material Quality Indicatars  THELT,
Enviranmantal Properties LREH
« 2% 1lnjection Location{s)
7 Process Settings (Default)
Optimization {Mone}
L Start Analusis! S

FRUCOEEED
g Layers
-] Mesh Nodes
[ Nodes on feed system
o []er Modes
4[] Mesh Elements
7 Triangles AUTODES 1
&7 Beamns on feed systemn MDLDFLUW INSIGHT Scale (200 mm) 27
[¥]= Burface

[%] Study Tasks : Dustpan_Cool -
& « "0, Part (Dustpan,udm) |

2P ARG

!
-3
i

|4 Dustpan_Caool E”

INDBC created NBC1 =4 Logs  Thermoplastics Injection Molding

//
L

Autodesk Moldflow Insight [}
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2-3) &2 M &H o1dI
(1) Curve O2I7|

A Layer®lAl New LayerE MA&5t0 MAHE Layer?l 0IS2 “cooling Curves”s HASICH MZ MAE Layer= Active Layerdt
ez Aoz MHol= WAool sz 8L &L “Geometry” 2 “Curves”0l A “Create Line”2 01&3dt0 Otciet 20 ME
AU 1012 curveE &AHISBHCE. “Utilities” 2 “Move” 0l “Translate”E 0l&3dt0 1 curveE & 20| +Y, -Y&d&oz 22
201, 3HE 60mm 2+A2 2 =AISCH OlZ2H S22 M MEZ &= H2 channel curves 24 T ALY,
Layers @ [ Modeling Tools ‘ E Modeling Teols ‘ @
ey | Do s =1 ol = Tools
allall« |2 -x*_‘z Tagks | Tools Tasks _
g”gylers |—||—||—| |—|I—| Create Line F2 - |:| Translate F2 I_I
'AI_T‘DDEESNhUdNeDSdii feed system ¥ tody [[& Cose [[2 Hep | : o tenty ][ Corn (2 b )
; DE Modes = |nput Parameters L o IR P L
' [vlc) Mesh Elements Coodinatesfy.z] r Selert NZ2486 C5 HZ2457 + 1o copy 1
[¢]= Triangles First -10030 80 o Toe
7 Beams on feed system Vel m
gﬁig;'lng Curves Absolute @ Relative Move
Secand: md—mm @ Copy Number of copies: 2 -
Layer
@ Copy to existing laper
| Automatically create nodes at end points of curve o Copy to new laper =

AUTODES|
MOI.DFLOW INSIGHT

Scale (300 mm)

Autodesk Moldflow Insight

L
0
0
Scale (300 mm) 0

/\ AUTODESK

AUTODESK
MOLDFLOW INSIGHT
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HE otE Y42 channel curveE & AH6HJ| BolA A= channel curveE S Aot 2280 9N &A= curve 258 A6
“Translate”E 0I5t -Z& 2892 —120mm 2AtstCH. D2l HEB ot ME S0l baffledt bubblere HAEsH 2 X0l
AAHGH| foted ot 2810 5 2JH2] curveE “Translate”E 0I5t +Y, -Y 2&oez 22t 15mm SaEsez 0|S&tHCh

Modeling Tools =

Tasks | Tools

Translate F2 vE]

[vi’ Apply ][ﬂ Close ][? Help ] =

= |Input Parameters

Select

CHMN22483 CAMN22 » tocopy
Yector [xp.2p 00-120

m

mm
) Move
@ Copy Mumber of copies:

1 =
Layer

@ Copy to existing layer

() Copy to new layer

() Copy to active layer

\Z_&
AUTODESK L
MOLDFLOW' INSIGHT Scale (300 mm)
Medeling Tools @
A
Tasks | Tools
Translate

90
0
0
2o~ [
- -
[V Apply ] [a Close ] [? Help ]
= |nput Parameters
Select NZZE0INZ2602 C1 » tomove =
Yector (xy.z): 015 mm
@ Move
() Copy 1
Layer

@ Move without changing laper

() Move to new layer

() Move to active layer

Autodesk Moldflow Insight [}

AUTOD!

ESK
MOLDFLOW INSIGHT

Scale (300 mm)
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otE &2 40l curvelll baffle2 & XIot)| {0t 222 curvell
360mm AXI0 22 S AFSHCH CHAl A=
_ EJEthh HIIA 2 X

=
T

& nodeE “Translate”E 0l
Node ?I X0l baffle2 &MHaGID

=2

=
=
A

o
[—

70mm 0|12

ot o
| 215t “Create Line”S 0I=206

+X g&o 2 280mmet
Lol +7 gt8t 0

o o

2 curve
=2 60mm OICt.

Medeling Tools

Tasks | Tools
Translate F2 - [:]

Help ] v

[v, Apply H“ Close ][?

= |nput Parameters

»

Select N22B02 NZ2500 N2 = to copy

m

Yector (xy.z): 250 mm

) Move

@ Copy Humber of copies: 1 =

Layer
@) Copy to existing layer
b \ () Copy to new layer

() Copy to active laper

i
¥
Modeling Tools =]
}i Tasks | Tooks

AUTODESK' L ! i}g;
MOLDFLOW INSIGHT Scale (300 mm) 3
Create Line F2 - B
[ sppb | [® cCise |[Z Hep | 3
+  |nput Parameters
Coordinates(x.p.2] L
First: 180 -75-40 mm 1
(71 Absolute @) Relative
Second 0070 i

Automaticaly create nodes at end points of curve

jz
AUTODES!
"]
F
F
.
l\ A

i
MOLDFLUW INSIGHT

Scale (300 mm) lzg
Autodesk Moldflow Insight [}
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Baffle curve= 2JHE @™ M & Al SHHOF
L&t channel curve2t baffle curvedt 2tLE=

Curve”S 0|206t0d 22| baffle curve2t ™

mesh M&EAl H 22UHM HZ0| ZIX 2

=13
=]

channel curveldt ©&
| channel curve 2 eI 25 & AIZ2ICH
AN <l

2t==Jt baffle2 S & =+

Tasks | Tools
Translate F2 - E]
-
[f Apply ] [* Cloze ] [ ? Help ] =
< |nput Parameters
Select CIGCI7CIEC200C » tocopy =
Vector [x4.2] i M
) Maove
@ Copy Murnber of copies: 1 =
. Layer
\ \ @ Copy to existing laver
LS () Copy to new layer
() Copy to active layer

Tasks | Tools

Break Curve F? - E]

[f Apply ][* Close ][? Help ]

\ = |Input Parameters

First curve: 12 -

Second curve: 20 -

[¥] Astomatic: apply when selection complete

| »

Y 4
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OS2 8JH2 baffle curveE 25 AEHS OIS “Translate”E 0|2

=

0 ]
Jal
n m
(=}
(=]
ol

ot0d M Kt2I0f = At
“Create” 2| “Curves” 0l “Break

22 222 S0l beam

ron

tCt.

AUTODESH L

MOLDFLDW INSIGHT Scale (300 mm)

-90
180

AUTODESK
MOLDFLOW INSIGHT Scale (300 mm)
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130
¥ 10
0
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=]
=

ORI 2O 2 2+2t9| channel curveE 28 Q29 A Z HAGH)| ot =& &5t2 channel curvesSS 204 “Create Line’

Modeling Tools =

Tasks | Todls
Create Line F2 - [:]

[V‘ Apply Hﬂ Close ”? Help ]

+ |nput Parameters

s

Coordinates[x p.z]
First: 400 30 80 i

A (71 Absolute @) Relative
Second  0-B00 mm .

|

A

| Automatically create nodes at end paints of curve ‘ I
\\ ‘

m

)
-

gt

-50
AUTODESK' L L L ! 17
MOLDFLOW' INSIGHT Scale (300 mm) 17
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(2) Cooling Circuit 54 & &olD|

» Channel &4 &3

HX channel 2 Hl= 2 curveE HEHGILD << Properties —> Assign —>New-> Channe/>>S 226101 Ofeli et 20| &6t
=]

l;
solg 2t 1™ channel 40| &&E curves2 LWt Z LIEHHCE

Channel Surface Properties | 1old Properties|
Cross-section is
~. Circular v]Diameter 10 mrm (0:200]
T~ Channel heat transfer effectiveness 1 [0:1]
S~ Channel roughness 0.05 rm £0:1]
~ 1 I Name [Channel (defaull 4
- l o~ el EE CEar
.
s _ - - .
~ OIIN 28 IHE2 22X S S8 THE( Heat Transfer Effectiveness) gt0l
. “170ICt.
AUTODESK: L I . , k4
MOLDFLOW' INSIGHT Scale (300 mm) 9
> Hose & &3
HoseZ &HlE 2= CurveE &EGHL << Properties —> Assign —>New—-> Hose>>2 Z2S6t0d Otcli2t 0] Yot =ols

EE IS

Channel Surface Properies |M0|d Pmperties|

Cross-section is
Circular | Diameter 10 o (0:200]

Channel heat transfer effectiveness 1 [0:1]
/ Channel roughness 0.0 mm (1]

Mame |Charme| {default) #1

B e EEY

SAS 28 WOIM WED HUS HBHES ABS 50 (20 2
A 4 ... ‘ . | | . SClls YsS 0IXKX L=C,
MOLDFLDW INSIGHT Scale (300 mm)

’ Autodesk Moldflow Insight .
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» Baffle 54 &3
Bafflez AHE Z2E curveE HEIGHL] << Properties —> Assign —>New-> Baffle>> 2 2=I6t0 Oteiet 20| &5t =0l
Baffle Curvee= L&t HEHC,
TEE 0 W
Baffle Suttace Properties | Mold Properties |
Diameter 18 rnrn (0:800]
Heat transfer effectiveness 05 [0:1]
Channel roughness 0,05

EEIE
. EZ:EL
///l ./‘/.
e Marne |Haffle (default) #1
// |

S Mg B 284 0la0ICH

L
Scale (300 mm)

=2t T

THE( Heat Transfer Effectiveness) gt2 0.5 O|C}
olHIA

AUTODESK
MOLDFLOW INSIGHT

0171 ME0ICt. 2l Baffleel M&E=2

| 3
N OIIM BHE22 E8E S8
OlAH2 HiE 40| B+

{\ AUTODESK.
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(3) &2 MY Mesh 431D
DE Y2 curveE2 £H0| EFEH <<Mesh—> Generation Mesh>>E 2&6t10 Curves 82| “Ratio of edge length to diameter for
circuit"E S 2.52 2L &5t) meshE MASHCH OIIM =2 & B2 H2ATME 2 beam element 20l= H2AME 2 2Z 2l 2.5~ 3K
OI'C{ OF StCt.

Bafflelt bubblere] &= beam elementdt & JHA 2183 Z2H M UL [HetAM baffledt bubbler2l mesh& &gt 0l

& OtOF ©Ch.

-

Ol= “Mesh

ol

Repair’ 2l “Global Merge” JIssS AMZE [ “Remove duplicated beams and triangles” S& S AIZ6HAX

AUTODESK
\ MOLDFLOW INSIGHT Scale (300 mm) o

Modeling Tools Maodeling Tools =)
Tagks | Tools Tasks | Tock
Generate Mesh F2 - E] Global Merge F4 - E]

The mesh generation process will try to create an
appropriate mesh for the analysis process. Use the
optiohs below ta change the meshing parameters

[ Remesh already meshed parts of the model

[ Place meshin active layer

[ tesh Now ] [ Cancel ] [ Help

General | Curves

[ Use global edge length

*Ratio of edge length to diameter 050
for Feed Systems [0.1:4] -

[ *Ratio of edge length to diameter
for Circuits 10 581

“R atio of maximum chord height to

[V‘ Apply ”8 Close ”? Help ]

+  |nput Parameters

Merge ovellapped nodes

Merge tolerance 01 m

Merge nodes along an element edae only

m

It hades are connected to the same element type, allow
merge only if the nodes form an element edge

[7] Remove duplicated beams and tiangles ]

Resolve sharp tiangles
Squeeze entity labels

warning: This action will take a long time on large models.

—— chord length [0.02:0.3} Hos0
paget “Minirmurn number of elements on 3 + Selection aption
et~} each curve for Gates [1:5]: <Ma property set>
= g -} =
T s
J—
S
| S
N
| W
\\s/x
\ AUTODESK L L L ! E
r MOLDFLOW INSIGHT Scale (300 mm)

Autodesk Moldflow Insight

{\ AUTODESK




(4) &2 < Inlet XIF S

2D YEle P20 H2A0 SR} WAo K5 Y 2EE JHSHHOF S0 B HE WA= InletS £&5HI| ?A6HH
. << Boundary Conditions—> Coolants Inlet>>E€ 2= 0t Default InletS & &4t "Edit"E SOt Ot 201 Y=ot =Hols
Se& = Inlet /AXIO HESt= nodeSS 2otH Ot 22 Inlet 020t MAECH  Channeldl etd GE& &2 H2A+E
AZStDX St= BR0=E “New”S 0180t 2 ME Inlet S FIOI2 251 UE 2& S YZet = st YYo=z

il

<

Click on model to create a coolant inlet with the selected property zet:

o

Coolant inlet property [default]

AUTODESK L L
MOLDFLOW INSIGHT Scale (300 mm)

Coolant inlet

Coolant
[Water(pure)#l v][ Edit. | Select,.. |

Coolant control
[Specified Reynolds number v] Coolant Reynolds number 10000 (0:100000)

Coolant inlet ternperature 25 C [-120:500]

Mame |Coo|ant inlet property {default)

Y 4
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This wizard can be used to create a cuboid mold outer surface
around your cavity,

Qrigin
@ Centered

(@]
=

Dimensions

I =

Use Defaults

EEECE T

BEGA0E
£7 Lavers
A--Dl‘j Mesh Modes

[]&= Modes on circuits
[J&= Modes on feed system

[]&= Modes

&7 Bearns on circuits
a7 Triangles
a7 Cooling Curves
]z Mold surface {default) (Elements)
|:||=;| Geometry
[J= Mold surface {default) {Regions) |

y

Autodesk Moldflow Insight [}

2-4) Mold Surface & H 5t|

H2A HAS RAdiM=E WAoHA FHS SEGIHOF 8tCH = =89 202 surfaceE A& 6L YBHE 22 mold surface= H2t6HA 9
L4420/ otLich 48 21012! otXI2 A& &= £20ICH Mold Surfacedt EAHICIX L US 20 &A= 24 =22 2019
B <=2l 3J12 mold surfacedt EIHEHCHD JHEGHLD SHA 0] &S E LY

Mold surface= Geometry” 2l “Mold Surface”E 0186t 28 2712 SHMZ LAt S0 S mold2 X0 2H 80]

DI E D5t ZAHGtD, AHIF ZH 0l “Utilities” 2l “Translate”E 01 &3dt0d H&st AXIZ 0S5t &L Mold Surface®l Z

gk 30|= sprue 20A 28 SE T SHHNIXIC] 3I10112, XY )= 282 AH 2210ICH.

Ot&E 2 26t Layer0l “Mold surface (Regions)” 2t “Mold surface
(Elements)”JF 282+ M A& C

MAEE Mold surface= J1E 22O BIXIS DeAStH “Translate” &+ S
01E235t0d Ol=s& = QUL

-

34
34

AUTODESK
MOLDFLOW' INSIGHT
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Olg

Cool [FEM] + Fill + Pack +Warp

More. ..

Cooal, Fill+pack, ‘warp

Y 4

 Autodesk Moldflow Insight [

e Crnling Clrcuitf st

:r’é Coolant Inlets/Outlets
Cooling Circuit(s) with 2 inlet{s)
v 43 1 Mald Component{s)

Hrocess setings LLetault)
+« Optimization (Mone)
L Start Analysis!
] Logs=

-5) Analysis Sequence HAGIDI|
2ol 2 AEot)| ?ISHH & ==2| Analysis Sequence= Otefiet 201 “Fill => Cool + Fill + Pack” 22 B1Z 8Lt
2ot 2 2=0l Cooling Circuit =01 EAIZ D 1 W2t Inlet 2=t EAIECH.
« "0 Part (Dustpan,udm}
Fill [ ok | + "%, Dual Dormain Mesh (43122 elernents)
pi + Eack . Cool + Fill + Pack + Warp )
Eill+|F'ack+Warp +« T Generic PP: Generic Default
Cocl + Fil + Pack + Wt Material Quality Indicators 3
E-ioldirligWindow Environmental Properies it
=i v Z* 1lnjection Location(s}

{\ AUTODESK.




2-6) dAdHs IHEH LF
d2 A0 =

el “Mold—open” Al 2t S
2

=8 &5l o

gt ME35 Yot OF &CH.  “Melt Temperature” 0l

,

Melt termperature B0 |C

Mald-open time 5 5 (0:600]

Injection + packing + cooling time

[Speciﬂed v]lnje:tiun + packing + cooling time 30 = [0:6000]

[ Cool solver parameters... |

csRm [oewe> | [ #x ) [ =z |

——— ———

, Cool Solver parametersOil= Orei2t 22 A& gt=0| ot=0dl, OJIA “use aggregated mesh solver” S&E2
element2 =25 A0 &S 0IX= =22 elementl Xcl YO CHEH X0ICH. 2= element2 Fets 2024
a0l 28t memorydt A SItot0d oA Al2t0l 3 H SItstCh ekA “use aggregated mesh solver” &

SEOILH 20 MZd =2 2U4E &8

A = A ElementS2 T&H2Z X2Iot0 oA Al2tS &= AIJID] #
AtZ ot Xl g 0toF Lt

\ Mold temperature convergence tolerance B | [0.00001:0,5]
Maximurn nurnber of rold ternperature iterations ED [10:10000]

|’0II

[JInclude runners in automatic cooling time calculations

[¥]Use aggregated mesh solver

a = Autormatic
b = Ideal

Jx

Flow Setting2 | <ol
Y 4

 Autodesk Moldflow Insight

S22 X0t 28t 0[AL=Z ¥, msolAs et 2= 2210 2HEERALCEH

otJ] /ol M= Cool SettingsOll Al “Melt Temperature” 2t “Injection+Packing+Cooling” Al2t
s

IT = T /|,

“|njection+Packing+CooIing” Al2EDE “Mold—open” Al2t2] 0| HE =58 A= 28 2= =012 24010

2AeHA0A 2424
H &SI w2t
S =99 ¥X
SICHR 0] SMS

{\ AUTODESK.




- 3. WFA =
3-1) W2t G40l @ =
LH2F GHA0] Ol &t Q0| &2 %X & JHX| HEHDF LFEFHCY.

» Project View
A0l 225 = )1 20| Cooldt Fill+Pack 00| 20] 222 Aoz HAIE CF.
» Study Tasks

oA 20 2=0| O 20| Study TasksOl LIEFHCE.

4
‘ ! ] modell

|4 Part_flowe_Direct
[4 Part_flow_MNURBS
\ |%] dustpan_study

“w = Cool

Circuit coolant termperature

Circuit flow rate

Circuit Reynolds number

Circult metal ternperature
Temperature at surface, cold runner
Tirme to reach ejection temperature, pat
Tirne to reach ejection termperature, col
Temperature, maximum, part
Temperature, maximum, cold runner
Average termnperature, part

dwerage temperature, cold runner
Mazimum termperature position, part
Frozen layer percentage, part (top)
Temperature profile, part
Temperature profile, cold runner
Temperature, mold boundary

Circuit heat removal efficiency
Temperature, mold

Temperature, part

Flux. part

|14
=

OO0O0000000000000O000000

\

 Autodesk Moldflow Insight [
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3-2) Screen Output = = = = = 5
|Inlet |Flowrate | Reynolds No. |Press. drop | Pumping |
H2t ol 22| Screen outputE FSHAEZ et OtEIMXIE |nede Jinfout | range | over | power over |
R _ | | | | circuit | circuit |
+ + + + + +
| 7058] 423 | 10000.0- 10000.0] 0.0030 | 2.1482-04|
» Cooling Network Analysis | 7074] 423 | 10000.0- 10000.0] 0.0030 | 2.143e-04|
B | 7111] 682 | 10000.0- 183552 O0.0128 |  0.001]
H2t ol dFHUHM XIEE Reynolds No. gt2 2| fst 22 | 7167| 682 | 10000.0- 16355.2] 00128 | 0.001]
Mol mesh 51 A2 WHO RES IS WAL WIO A R R .
‘ Pumping PowerJt HIAHEICH, O N L L L _ _
External [Cycle timelfyvg temp LAvg temp [Dif temp |[Dif temp |Circ te
‘ iteration | (=) |iteration [deviation |iteration |deviation |residual |
\ + + + + + + + +
» Solution of equilibrium TMP field 1] 35.000 11] 25.069008] 0| 0.000000f 1.000000{
4 1] 35.0004 8 3750000 0| 0.000000f 1.000000

ing 2 =~ &
Cool Setting@ Cool Solver Parameter®il XI&E = Tolerance 2t 1 000 15 2.812289 0 0.000000] 1.000000]

lterationS 0I2c5t0d =8 BZ2&E AHLtots

= HOQ|LC. 1] 35.0004 9| 29.192928 0 0.000000{ 1.0000004
\\ i B 1 35.0004 6] 5.453575| 0| 0.000000{ 1.000000
' S4R2Z N0 SHMES BR0=s 25 A8L 20 1 350001 3 2678432) 0] 0.000000{ 1.000000]
. L oo 2 1] 35.000 A 0.726118 0] 0.000000] 1.000000|
5 HAMOZ M0l =20, JHU DX w2 Z20= 1 35.0004 4] 0.007084 0| 0.000000{ 1.000000
V. + + + + + + + +
“Cooling analysis has not converged” 2= error messageJt M 350000 44 1.487887] 0 0.000000] 1.000000{
N ) 2 35.000 1] 0.011252 0| 0.000000{ 1.000000{
LFEFLFLD ol & & 30t Hl &8 & &0 Ct. 0l &< lteration A 35.0000 g 0.019300] 0| 0.000000f 1.000000f
= = B A 24 SF A # + + + + + + +
Number2t tolerance £ SHAIAA =80 = & == 3 35.0000 30| 0.19928§ 0] 0.000000] 0.0044453
UXISH A M= LOHE =~ S0 SiCH. 3 35.0004 1| 0.007254 0f 0.000000] 0.004443
B ) . 3 35.0004 5| 0.014461| 0| 0.000000] 0.004448|
Lot H2 Z20 Intersectiondt Overlapping &= =& mesh&t + + s + + + + +
~ - - — 4] 35.000 6 0.024717) 0] 0.000000] 0.000857]
HEOHA et U2 WE EHZ 2ot =80l T X Rot= 4 35000 1] 0.004587) 0 0.000000| 0.000867)
A} SMBIO2 MY EQ DaalS THE A6 OF 8HC}. 4] 35.000 0f 0.00167F7) 0 0.000000 0.000857]
+ + + + + + + +
5 35.000 5] 0.00258% 0] 0.000000] 0.000081]
5 35.000 0| 0.000823 0| 0.000000f 0.000091]
5 350004 0l 0.000827] 0| 0.000000f 0.000091]

\ + + + + + + + +
L /
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3-3) oHa 21t

» Temperature, mold

c
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o

Xl

[Big
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ULH.

Temperature, mold Result=
ofso Ot 2 =&0let

| 2

> M

St
= T

|10

o
jO:‘—l-:

Temperature [Top] ol

0 o 0
= 2
ol

= g 0
5o Y o o
= 0z

rx

Temperature, mold
=65.00[C]

47.50

38.75

30.00
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Scale (200 mm)
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P Circuit Reynolds Number & Circuit Flow Rate
Circuit Reynolds Number Result= W2IlE 2t 222 Reynolds NumberE LIEHLH=0I, Reynolds Number= =52 W2t f
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» Circuit Coolant Temperature

Circuit Coolant Temperature Result= & =] =Y
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» Circuit Heat Removal efficiency

Circuit Heat Removal efficiency 2t HE222HY IS H2AMLEe
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= (shrinkage)
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1-3) 2 @Y 4= (uneven shrinkage)
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W2+ (differential cooling)
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Blta by Temperature [top), part Blka B Deflection, differential cooling:Z Component
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p 22 84AH0| Differential Shrinkage HE 20| 0|Xl= L&

Bl*a b Volumetric shrinkage | B1%3 8 Deflection, all effects:Z Component
60.00°7 Pressure:Xy Plot A N0 Time = 32.25[s] 35 Scale Factor = 1.000
B N621
[mm]
# NG626 v ]
50.001 ~ o NI222 9.780 l 0.7101 l
40.00° 7.812 0.2533
30007 - 5.844 -0.2034
L4 1]
/ LJ
20.007
3.875 -0.6602
10.007
1.907 -7
0.0000 i T ¥ 1
-169 -169
0.0000 Mun 15.00 20.00 M'W 17 v
Time[s] ~ Y 30 o Y 30
-, MoLpriow PLasTics INSIGHT Scale (300 mm) MoLoFLow PLasTICS INSIGHT " Scale (300 mm)

b B Yolumetric shrinkage | 3% 8 Deflection, all effects:Z Component
§0.007 Time = 32.25[s] Scale Factor = 1.000
A 2] [mm]
50,001 o 9.780 I 0.2226 I
10007 X 1870 0.0951
o 4
& 154
s 3000 g y 5.960 -0.0325
i\
20,007 y J
| ; 4050 -0.1601
10.007
2140 -0.2876
\
0.0000 -
N -169 -169
s : moldflow’ 4, m A4,
- T30 ) . Y30
3 MoLprrow PLasncs INSIGHT Scale (300 mm) MoLorrow PLasTICS INSIGHT ~ Scale (300 mm)

Autodesk Moldflow Insight l £\ AUTODESK.




> M M BEXOF Differential Shrinkage HE 2F0| 0|Xl= HE
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» JIOIE X0 E fiber Biet X HES

& *a B Average fiber orientation ’ﬁﬂﬁ Deflecti all effects:Deflecti
Time = 32.22[s] Scale Factor = 10.00
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» Fiber ikl (HE Tensile modulus 3}
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Bhats /o flection, differential shrinkage:Z Comp
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1t (corner effect)
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» 2tA HIE 2 corner effectil 218 HE

Defleg mn, all effects:X Component Deflection, diffgrential cooling:X Component
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(5) & IS =X (reducing warpage procedures)

HE o el Wetd 012 K S| fI8 EXHE HAIGHILH

CReduce Warpage)

Isolate Warpage

Warpage
Caused

by DC?

Warpage
Caused
by DS?

Reduce cavity to core
temperature variation
By
Adding cooling channels
Adding High TC inserts
Changing water temps
(Optimize cooling for all)

Warpage
Caused by OE
- I Reduce isotropic
‘ Reduce anisotropic shrinkage variation
\f shrinkage variation By
By Reduce thickness variation
Changing processing Cond (Optimize filli_ng)
(Optimize filling) Packing Profiles
Change gate location(s) (Optimize packmg) .
(Optimize filling) Reduce mol'd temp yarlatlon
Reduce mold temp variation (Optimize cooling)

(Optimize cooling)

\
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1-5) == 8 0|l= 22 (shrinkage prediction models)

Midplanelt Dual-domain 22| iAMH =FE2 HScoles &S A F JHKZ 2FE 0 I10l= Residual Stress2t Residual

StrainJt AUCH. 12l Residual Stress22 2 CHAl Uncorrected2t Corrected(CRIMS)2 2F I L},

!

Moldflow= CRIMS 225 HEE2Z AFE0HL UL

Shrinkage Prediction Models

Residual Stress Residual Strain
|l (Theoretical) Needs shrinkage
data
% ‘
uncorrected Corrected (CRIMS)
no shrinkage
shrinkage data

data

;
4
£
y
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(1) Residual Stress Model — Uncorrected
Residual Stress Model2 2 A0 CHolA =XI2 HHE 2&
olotd =& FolM Ol= Stress oA Z2 0201 MZ20t0 B8 S HAtots

G (£ (1)=& (1)) 8;5' — oy (2:-, dt’

O —,

‘ ‘ 4 (2) Residual Stress Model — Corrected (CRIMS)
4 CRIMS= Corrected Residual In Mold Stress2l 2kXF0IH, Residual Stress Model2 0|2& SO 2 0F HASH B 22 ANl M

. 2o
JAD X0IS H0lE Z2t 20| ALK 01HS 910 OIEX SHUS HAGHE 2ACRE Of FSEY IS A & g0
u S 0ICH
P U2t SOl 2 PVT HE BB O3t +58 815 (S5l ZHSTO X0I0 28 +58 B3
b > DEXO SOl O HHE e D O N2t wao] 58 B3
? > HEHH £X0 S A0 oSt +58 Bist

A =AM DA ZIA 22 0leie &SSS FIESZ Dol =] 2ot & XA Y-H2Z shrinkage datas

OlEx2 =3 U M2 ot g5
=340t 0l +=&ot Stressofls Z= 10 HSot HE =S Hdotots 2Ol CRIMSOICH [ctAd CRIMS 2E&E ALEGHA
Hod ZEd XL e & 1 A2 e =58 B 2 X2 B2= HEoA 20 A0l DA ROtE == UCH

//
L
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(3) Residual Strain Model
Residual Strain Model2 2 QAUHA O =X9 £

0] &2 Moldflow2l Ol& Warpage solverdt AHS

SED A2ty

ol
10

T80l MSStCt.

S"=aM, +a,M_+a,M_+a,M, +a,
S*=aM, +aM_+a,M; +a,M, +a,

M, - ME==E - 220 2% 0I20 28 Equilibrium PVT & 2450 ME =58
M - ZHoE - 38 20| I2tM Equilibrium PVTOIA SHOILES 2RSS0 8t 4+
g M, - RSO SSWED 1 N2t weo DX e - HSSAD WAST0 oS B
| M, - 28 2%
\ BN WOz =W B ALS0I0

OIIM a;~a; 2 shrinkage datagE &

\ 4
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1-6) ==& OI0IH (shrinkage data) &3

CRIMS £® £ = Residual strain 5 S AIE0tH BEMAES 60| flohAd=E 2
4Lt shrinkage data= Moldflow =X HR2AHME ZH0| Jtsdt2 2 of
JtsetItE =I5t OF 8tCH Shrinkage dataJt 2 THH Uncorrected 2 2= 8t

Thermoplastics material
| Se——_—

hrinkage dataE
=Xl
oA 0| JtsotLt.

CIoIE E

]

[ Optical Properties

Environmental Impact

Quality Indicators

[ Filler Propetties
Description |

Recommended Processing |

Fheological Properties |

Thermal Properties |

PYT Properties |

Mechanical Properties

Shrinkage model
Corrected residual in-mold stress (CRIMS

Observed nominal shrinkage

)

Parallel 0.462
Perpendicular 0,491
Observed shrinkage
tinimurm Parallel 0,2154
Maxirmurm Parallel 0,769
y \ \ rinimum Perpendicular 0233
N Maximum Perpendicular 0, 7957

Shrinkage Molding Summary

!

iew model coefficients. ..

-

E -4

‘iew test information, ..

J

Shrinkage Properties

Melt Temperature | Mold Temperature | Flow Rate (R | Flow Rate (F) | Fam Diameter | Ram Displacement | Thickness | Packing Pressure | Packing Time | Cooling<Sime | Parallel £ »
& C C cm”3/s cm”3/s m mm mrm MPa 5 /BE] |—
& 1 2336 16,9 539 a5 a5 177 ? 50,6 15 20 1
2 2329 487 758 60,5 45 46,1 2 51,3 15 20
8 2327 43.5 99.2 80.6 45 46 2 1.4 15 20
4 2345 439 36,3 3 45 477 2 51,6 15 20
5 235.4 49 156 1.7 45 48.1 2 51.8 15 20
B 2338 493 549 40,2 45 45 2 5.4 15 30
T 231.8 48 60.8 437 45 48.2 2 5.4 15 40
3 | 2338 48.9 L 40.7 45 415 2 l?d.? 15 20 S
4 n 3
Name |Generic ABS (Stylac ABS 1210 : Generic Shrinkage Characterised Material
I 2=
. = = = — = o = = = -
Shrinkage data SEE ?lolAls 52 HAE S€€S &4 28 It UE d€242=2 d&€6H 2242 &
IEmE o = = . . i = A =o =
+==E 5= 5Tt CRIMSSZ Residual strain 20N 2Rt &= =SS HAHSHCE.

\

y
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1-7) HEQ A&t Ld

Residual Stress == Residual Strain 280l 2ol H A= £==Z ZZH(shrinkage stress) 2t Stress T2 A HE S
HAtol=d AME2E0 BHEsS Hitols d8ils d8(linear) L= AHE (small deflection) A W HI A & (non-linear) &£ =

(e S (large deflection) oHA0l QUL 242 EAMA Midplane 222 HE HIHE oild 2FE XI2odt1D, Dual-domain 229
. A= A" oA 0 XSO OJIAM HIdE0l2 &2 Jlotst A HIHE (geometric non-linear) S 2ot ME2& HIHEE (material

non-linear)2 1ci6tXl Z=Ct.

A K4

Load (P) e

P[efz (}\' = 0-5) ——————————————————— 7I.- ______

Stiffneds (K,)

Preﬂ =2 }pocoo-

U U )

»

Displacement (U)

Y 4
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M
Al

of

(1) d&8(linear) = A& (small deflg,ction)

Ju

R
m
ol
A3
0
&0
all =
(@)
J s
< 2
X0 s 8
A0 8 9
> =
HW.WH e -+ ©
s> 9 T o
o) E <
0 W o=
6 Ko . M m
~ 0l m ° 5
SR 32
T _= (72}
LTS %) m T
B g =
B Xl =0
U Rl K0
S — — ~ o
m_n il O WF R
= w0 B RN
R = Ao 0
110 —
= 0 —_ !
S ar ¥ T3S %
o o_o e — N
a
oT 4
R 5
t s
= Ko
ol e}
% =
O &0
0 -
ol o
ol o~
wr = .~
olo o N =
wy R
L ! £
o ! 3
4 o !
< :
e
|—| 0 —
=8 o
)
T o
W <
0k %0

Displacement (U)

A
A

of

CHE & (large deflection)

=
=

(2) "I« & (non-linear) &

o

=
=)

t

= 0

ol 24 (K)

ol
A
60
Bl

ol

K
fall

o)
10

Vas
)

H

g8 AS0l == HMs 2

=0

(=]]
=

HE2Z 0legfst &2

=

3

gk

HE 0l AL

O 2 HOLNEZ AdE0A 20

JHOll et LetA

=
[=)

b

=
=

Ot

J
)
ol

—_

=
ol
0
0
Bl

Ju

SctAE MS2

olg
=T

=1 3=
=

(o)1
=

I MIZ O AZOF of

110

Kto
i

2

=

~—
)
«O
—
+
~
)
—

{ Utotal}

—_—— = ————

{\ AUTODESK
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Displacement (U)

F@if

%t'oa
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(3) == (buckling) ol &
c

= o0t O B2 SS9
&l

o
4
o
JA
10
z HU
J
o
xd
=
of
=2
o
MW
<}
T
x
gl_l
Y
. 1e
A=
i
=
z
9'j
rr
A
o
[
ﬂJ{J
o
m
9'j
rr
0l
Ju
H
[w

Lo

S22 =58
Metd HE ol o1 X0l =2 oS A3l 88 = dHIdEs 23561040k SHCH
A /,
Load (P) 7
Per (L =0.5 """""""","If;"" | {P}cr N = {P}ref
R4 1
2~~~ | Stiffness (K') {P}, - &HSZ (critical force vector)
__________ 1 1
P, (A =1) . ! ! A — Eigenvalue
\ E : : {P}— & S (reference force vector)
1 1
‘ |:)reﬂ (}" = 2) ----- | : : :
:Stiffneés (K) !
X L : .

‘? Displacement (U)

Lowest 2 eigenvalue(s) and corresponding eigenvector(s):
Eigenvalue lambda 1= -4.26048011e-01
Eigenvalue lambda 2= 6.32694006e-01

Switching to large deflection solution...

Aok gteZ F2oikl= S JHel Eigenvalue gt SOA =010 &2 g0l 120 I8 A€o 120 H2H HIHEE 22 off 46H0 OF

BA
StCh. Eigenvalue gt0| 3™ 245 1] X = ot& X 0|2t= 2/0/0|Ct.

;
4
£
y
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(4) HEHA
Midplane 2&2| H2= Buckling, Small Deflection 12|10 Large Deflection al& 0| 2% JitsotCt. JdefLt Dual-domain 2& 2

A 2= Small Deflection o4& 2t0| Jt=6tCE.

o E X} (warpage analysis procedures)
G

Warpage Analysis

Procedures
No Midplan Yes
| e |
Small Deflection Automatic
Analysis Analysis

Review Small
Deflection Results

Yes

Does the

v part Buckle?
\ Review Small Review Large
\ Deflection Results Deflection Results
1 | ~ I
~ g

Results Yes

Acceptable
?

Determine the ( )
Done
cause of

warpage

No

\ 4
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S Project® €10 A5 0lAl 20U A “cpu_base.sdy’E 220 2 Z2E2 {4 AIAED H2t
Ao HEGHA WM 2O0ICH OIME S5t HEollAds st =24 430 HE

Part_flow_study_NURBS
Part_flow_study_NURBS _Rib
Dustpan_study
Dustpan_Cool
Dustpan_Cool_no Baffle

lcd _frant

cpu_base

e

% Study Tasks : cpu_base

« 0, Part (CPU_Base.x_b)

Y « "%, Dual Domain Mesh (15393 elements)

« % Cool + Fill + Pack + Warp

« 7 Generic 4BS: Generic Shrinkage Characte
Material Quality Indicators 2,

/2]

Environmental Properties Fotall
« 2 1 Injection Location(s)
« €% Cooling Circuit(s)
+ = Coolant Inlets/Outlets
Conlinn Clem b et itk A delabi e %
< m v
=

Mesh Elements

= Beams on feed system
7 Beamns on circuits

= Triangles

Mesh Modes

wo[]ir Mew Modes

Y
Mesh  Boundary Conditions  Results R Community
—1
sdasE B B& jlolf & 88
Import Add Dual _Geometry Mesh Thermoplastics  Analysis  Select  Injection Process Optimization Boundary Analysis | pocyts | Reporting
Demain - Injection Molding ™ Sequence Material  Locations Settings Conditicns

Import ~ ‘ Create Molding Process Setup = ‘ |Resu|ts‘ -
E|

Model1

Part_flow_study_CAD

ANAEO 2Ot 2te =
ofsdd 20 24 HHS

-38

AUTODESK 10

MOLDFLOW INSIGHT Scale (300 mm) a0
sl cpu-base @“Q Dustpan_Coal

IModify layer's parent

4 Logs

Thermoplastics Injection Molding

| y

Autodesk Moldflow Insight [}
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2-2) Analysis Sequence 2 & 5}DI

BHEMAS Xaot)| 216t Study Tasks2l Analysis Sequence= Otell2t 201 Cool + Fill+Pack + Warp &£= Fill + Pack + Warp

.
Select Analysis Seguence E

Fill i
Fill + Pack | I
Fill + Pack +'warp Canizel

Cool

ool + Fill + Pack +'war
kalding Wwindaw

[ate Location

Coal [FEM]

Cool [FEM] + Fill + Pack + W arp More.

Cool, Fil+pack, W arp

Y 4
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%
x
10
0
0%
gl
ry
o
[=)
o]
IJ
i
[
my
o
gl
e
|0
HU
i
0%
o
Q

1) Cool Settings

F Bl
Process Settings Wizard - Cool Settings - Page 1 of 3 ﬂ
Melt temnperature C
Mald-open time 5 5 (0:600]
Injection + packing + cooling time
[Specified v] Injection + packing + coaling time 25 < [0:E000]

[ Cool solver parameters,,, ]

<sE® |[(oeme J [ 32 | [ =32
\ | S ==
) .
2) Flow Settings
F Bl
Process Settings Wizard - Fill=Pack Settings - Page 2 of 3 ﬂ
Filling control
[TrifeEtian firia ivof 25 s [0:]
Velocity/pressure switch-over rPa[klng pressure vs time [
[E\y Zvolume filled v]at 97 % [0:100]
Pack/holding control 000 3
[Packing pressure vs time v“ Edit profile.,. ]
\
[] Fiber arientation analysis if fiber material [ Fiber Solver Parameters, ., = we
[7] Crystallization analysis (requires material data) g
£ 2500
<SIEE | Cew> | E §
L - - =
&
1250 -
00000 -+ T T T T T T T
00000 1000 2000 3000 4000 5000 6000 7000 8000 9.0q
\ / Duration [s]
L
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3) Warp Settings
HAYHA2 mesh EAH et &8 s4&0| CHECE. Dual-domainl &

= HdEall&(small deflection)2 Jt=6HXl 2 Midplanell
== A

o
p=) T
A= AEollA, HId ol Al (large deflection), Buckling oAl 25 Jisolld, BHEE 0|59 7522 gtE HAE 4= QUL

o

rProcess Settings Wizard - Warp Settings - Page 3 of 3 [ Process Settings Wizard - Warp Settings - Page 3 of 3

[Cicansider mold thermal expansion Warpagelanalysis type

|zolate cause of warpage [Automanc ']

ComsliEn Gomes ciEEs Stress result(s) to output

Matrix solver [All stress results -

[Automatic - Consider gate surface and cold runners?
[Exclude gate surface and cold runners v]
Matrix solver
[Automnatic -
[7] Consider mold thermal expansion
[7] Consider carner effects

Dual-domain Midplane
Yl \
\ » Warpage analysis type: Mildplane mesh &4!lQ| BH& A & 0|LH.
‘ Buckling — XMIS0| HA&E =222 HALHOI A Linear Stress—Strain £= Nonlinear Stress—Strain HESS 20/=X2 Z&0l =L
} Linear Stress—Strain HE2 2 BHEULIH 1 HEY ZUE M2IY o= AL eIl Nonlinear Stress—Strain HE2 2 HHGHAUCHH
=2

Warpage analysis typeS Large deflection@ 2 H236 D CHAl sl& S X604 OF SHCt.

Linear2 Nonlinear2l & J|&2 Critical load factorOI04 0] g0l 120+ 2™ Linear 01 120 2 2™ Nonlinear Ol Ct.

Small deflection — IS0l H#& 0l Linear Stress—Strain A= 200t JtEGHLD &S &K EHC.

ANESHSEES HREE0| 0lfst HE HES2 £20ICt. WetM Midplane 22 0M= & JtXl S4& (Small deflection, Large deflection )2
25 M8 = ULt Dual-domain 22 2| <= Small deflection ol & 2t0| Jt=0tLt.

Large deflection — MI&0l B1& 0l Nonlinear Stress-Strain A2 200D JHEGHD H& S M ST

Automatic — MIS 2l H&EO0| Linear Stress—Strain &= Nonlinear Stress-Strain HSQIJtE B35t ) AsS2Z Small deflection £&=

ra
Ol

Large deflection oH4& = &4 StCH.

.\ A
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P Stress results to output

=X RS d2 HHUA LU MY &FSHE MSS == HIEAII=0 €2 AAEEHD UHHA &

= 2R AYEs = Us
SE2 5 HE = UWR0 &F3HAH €0 Oledst 21E & S 22 2XEQ AJIE ZUE LIEHLHD ACHH None —> All Stress
ResultsE & EistCt. =T &F38 2= Midplane @ &2+ X & StC.

P Consider gate surfaces and cold runner?

HAMN A A gate surface®t runner systemS DcAE Q0 MEIGHH SHCH LBIRO=Z 0l2fst 222 HEHES DAUAO
OtLIE = Ml 2l 8tCt.

» Consider mold thermal expansion

Bl 2o 2 WHE DNae 2UQIILE W EHGHA SHCt.

» Consider corner effects

BtA A HEN UAAHA 2 B2 242 A=W =S 2 X019 AL Oledst Olg2 H2AHEXIN 218 HY 20| H=200A t
# HYMNAS S0t 2HASCH DL H & = | 2|5t MBS SN &t&Fo
’/‘9‘/. N =0 Hoesrel =0 HI5te & al D] ol M= “Corner
| Effect’ SIS HEGH0OI0F BICH o SolX OIS Lt
Jl28oz gtA ga0let HEHol =0 St HAEO| 2 3RS
AHEH YHOHHO =0/JF ME AJI0 Corner Effect” 0l CHst XtAIStH
W2 "Hdolld 0|22 & X61H)| bt
\ / Don't Use Corner Effects
L Use Corner Effects
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- 3 BiE A 2

3-1) HE oi&do 2=
<2

HE A0l 014 810

o

=

2

= JHXI $1310F LEEFHCH

» Project View

&0l 225 = 08 20| Cooldt Fill+Pack Jel1l Warp Ot0IZ20| 2t Matoz HA|E L

» Study Tasks

ol Zut =501 O 20| Study TasksOll LIEHCE.

HE MM AJIE HHM X, Y, ZYSEHCZ 2200 LIEHLHD 2O HESES OAl BEe A0 et +=20k0 LIEFHTE

‘ ‘ 4 i Madell v = Warp
B [#] Part_flow_study_CAD

Deflection, all effects:Deflection
\ (%) Pan_flow_study_NURBS

=)

Deflection, all effects = Component

g EEE{;';:V';S%LNUHBS'H'b Deflection, all effects:Y Component
| % Dustpan_Caol BE Deflection, all effects:Z Component
4 Dustpan_Cool_no Baffle EBE Deflection, differential cooling:Deflection
[%] lcd_front B Deflection, differential cooling:® Component
\ Bl cpu_hase ElE Deflection, differential cooling:y Component

Deflection, differential cooling:Z Cormponent
Deflection, differential shrinkage:Deflection
Deflection, differential shrinkage!¥ Component
Deflection, differential shrinkage'!y Component
Deflection, differential shrinkage:? Component
Deflection, orientation effects:Deflection
Deflection, orientation effects® Component
Deflection, orientation effects:y Cormponent
Deflection, orientation effects:Z Component
Deflection, corner effect:Deflection

Deflection, corner effect:= Cormponent
Deflection, corner effect!y Cormponent
Deflection, corner effect'? Cormponent

OodOdOobobooOooOoOoOoooooooan

//
L

Autodesk Moldflow Insight [}
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3-2) ol Z

P Deflection, all effects:Deflection
Deflection, all effects:Deflection Result=
SF0ICt.
LIEtE ==

Mz ¢

TE2ot HEES LEHHLD 4

S A}

o o

2otol Yol BEYS

ULCH AHIIAM X, Y, Z= Global ZEHE LIEHLHH, Ol2fs

-> Visualization —> Anchors>>S 0|26t HE Q| Local M EHE

Deflection, all effects:Deflection
Scale Factor = 1.000

I 3.048

2.357

1.667

0.9763

{ 0.2858

AUTODESK'
MOLDFLOW' INSIGHT

y

Autodesk Moldflow Insight [}

 3AJNE

LIEFLHCE. OIJIM 2J1= Nodell X, Y, Z BHE2 &Y

M X-Deflection, Y-Deflection, Z-Deflection Z21=2 Sot(d

HZHHAE oAU HE2 JIE82 AXNE SIHH <<Results

EAC FFO0 HE JI=F0| =

otE A 9O
=2 AN —

{\ AUTODESK.




» Deflection, all effects:X Component
MZE &AM Be a0 XS SEgo HEo D& LIEHHL HED)| & 22 X IHEE A= 220 22 M2 HAUOH A2 X S
Bz HE0| OtH x= &2 ==& 20|60
Deflection, all effects:X Component
Scale Factor = 1.000
[mm]
Il.m
0.5720
-0.2453
-1.062
4 -1.880
-
: 0
AUTODESK' 0
MOLDFLOW' INSIGHT 0

A

y

Autodesk Moldflow Insight .
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» Deflection, all effects:Y Component
ME &M HE A0 YS g@ato HEo JIIE UEHEO. HEg I & &2 Y &

o
deoz HE0l Ot 8 === 20|18t

sl
]
Ay
il
Sl
AI
o
my
o
Iz
0z
o
o
[pal
Q
o
o
sy
1o
_<
g

Deflection, all effects:¥ Component
Scale Factor = 1.000

[mm]

I 1.025

0.5112

-0.0024

-0.5160

-1.030

0
AUTODESK: 0
MOLDFLOW INSIGHT

y

Autodesk Moldflow Insight .
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\

» Deflection, all effects:Z Component
ME &M HSY ot 7= dato] HEQ JI|E LIETUHO HE D & 22 72 &
gtatog HEO0| Ot 88 =F2 2|0IsStC.

Ol MEB2 E2 X, Y FE2 de+=0ILt Z F2 BHE0| I UHERSSE € = UL

]
i
Ay
rr
el
Bl
o
my
Mo
Iz
0
o
o
pal
Q
o)
o
by
o
N
i

Deflection, all effects:Z Component
Scale Factor = 1000

[mm]

I 2.439

1612
Im.. |

-0.1429

I -1.020

AUTODESK ’ 0
MOLDFLOW' INSIGHT
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P Deflection, all effects:Z Component & cooling, shrinkage, orientation Z Components

BHEO| |08 2461)| ol A= Warp settingWl M “Cause of warpage”S &EiotD oiasS &&std0F S 0l
(e] 2

= By 2o A0 MM 2ol st 2= HE FH 30| Ol 2422 oS0l e HE2 FEet IISS 22 HlWotH Z
= HEo = Jels HOIoF &t Ol M32 ZER =58 B 2= HES = |00l &t OtM HEFZES =010 M=
+=RE UIE =€ += U= LHS HO0LO0F 8

[Deflection, all effects:Z Component [Deflection, differential cooling:Z Component

Scale Factor = 1.000 Scale Factor = 1.000

[mm] |mm]
. 2.489 . 0.1492
‘ { 1612 0.0608
0.7344 -0.0276
/‘}‘ . -0.1429 . -0.1160
R
» - -1.020 -0.2044
AUTODESK @i‘g AUTODESK' ¢
MOLDFLOW' INSIGHT 3 MOLDFLOW INSIGHI—S'c‘a‘Ie_mV‘an‘)—' 26
[Deflection, differential shrinkage:Z Component [Deflection, orientation effects:Z Component
Scale Factor = 1.000 Scale Factor = 1.000
[mm] |mm]
\ . 3.745 . 0.1803
2.452 0.0440

1.159 -0.0922

.-o.mz .-o.ms
-1421 -0.3648
AUTODESK' 6}5 AUTODESK' L
MOLDFLOW INSIGH! MOLDFLOW INSIGHT ¢ e
ale mm -26 ale mm, -26

Y 4
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3-3) ol 2142

FH

Al

» Deflection Query

Deflection, all effects:Z Component
Scale Factor = 1.000

-0.1429

I- 1.020

AUTODESK
MOLDFLOW' INSIGHT

HEol X 2AZ foHME “Examine” £ 0IZ6HCH 2N BEHA ZUE HAIGHD Examine HES 228 & M32 S&
node X0 22I6tH 1 HEC| 3|t LIEFHCEH E£8F “Deflection Query” &0l HE2 AN HEIJL UEIHC & 88 =22
SEGIH 2 nodell HHE M X, BHE = X, JdelD O B UHEILD, SE0 Oethe S Z2t2 JH =80 X, Y, Z &&9
+FEL 22 HAIELL

=2

\

MHodes Query ] [ Clear ] Save...

Location  Study/Mode(s) Data ol
1 cpu_baze N126 Before deformation: global [1.47 -27 B2.-17 58]

Alter defarmation: global [1.04,-27.45,-18.41]

Deflection: 0.95(mm], global (044,017 -0.83) E
2 cpu_base M121 Before deformation: global [240.171 -27 62 .-17.58)

Alter defarmation: global [238.40,-27.38,-15.32)

Dieflection; 2. 84{mm], global [-1.70,0.25.2. 28] B
142 cpu_baze H126 & N121 Digtance before deformation 238 63 [mm)]. global [238.63.0.00,0.00)
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» Anchor Plane

Avtd oz HEO JIE2 MES 40 D0, 1 HES2 Global RHEAC X, YV, Z L&22 LIEFHCH Ddeflt 20 OetM=
HEO JIEEE HESIHU MZ22 JIEH2Z BHES UEHUH= 20| Helst 2RIt AL 01248 Z 20l Anchor PlaneS AtEStCE
Anchor Plane & SlotH 4ot & &= UCH HIIAM StLE2l node BtE & =
nodeE HALIXICH 3 JH2| nodeE HEHGIH MZ =2 Local ZEHI MALN 1 JIEHSZ HESES ChAl LIEHHT. 28 HE

ot MO EEE = 20| otLict BHEE 2= 282t Bist= A 0ICH

I Deflection, all ffectsZ Component
Shrinkage compensation(G) = (0.652, 0.668, 0.576)[%]
Scale Factor = 100D

o

Results@ “Visualize”E & ol EHGHH HEO| JIEE 0 AEE

(D]

Imm]

I 5.306

3.855

I 2.404

Warpage Visualization Too_ ﬁ 09538
\\ Anchars Anchor nodes N127 H118N129 I
Best Fit -0.4968
‘ Tranzlation Anchor name Anchor & -
. Deflection, all effects:Z Component
&‘ Dizplay g:lre.l?ag;;nm{,;;.;aum(ﬁ] (0.652, 0.668, 0.576)[%]
Scale ’ MHew ] [ tanage Anchor Flanes. . l

[mm]
[Apply on thiz deflection plat anly Apply E m Iz.m
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» 3D Navier—-Stoke Z& = AIE&t XA S8 S BT
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4. 3D a2 YE

4-1) 24 £2/27(2 3D Mesh 44

4-1-1) 2 22 20|

A2 Dual-domaindt J|2X22 SUsI2E CtAl &YotK 2=Ct 3D A S

2 =& UK 2 Dual-domainez HX = 2A Dual-domain 0l 4
PN

T A0, mesh SEE EX &2 5= UCH

Overmolding £= Core-shift &S 25t0d Assembly S =S O

MEE= 40| Z24= OtLIXICH R2|otCH BHES LXIoHH 2HEX 2S B

+=8 & 22t 30 meshE MAHGH0 “Add” 0I&5t0 S JH2l 3D meshE otLIS| studyIt2 0l 25 =4 =01 &Ch. otXIgH &

UXIEH meshE MAHSGH| RASHCHA Oteff & Dt 2801 “Direct Import” S Synergy Ol A mesh &4 A0l “Precise

match” S&& AIEStCH. 28 “Process” &&O0IXI2 Design LinkE 01230t meshE HtZ2 MA&5t= ZR20 S “Precise match”
%

=
o
SHS AM2E £ AL JOE X2 0] AL0 = Dual-domain meshE &1 4 =& £ 3D meshE MA &L,

o ol
e 229 2d S 22 M Dual-domin meshE A4
c- |

A8

-
k Import Modeling Tools @ rlmpon Advanced Impert Options e ﬂ

y Tasks | Tool 5
< Before you can import this file pou must select the type of mesh Before you can import this fle you must select the type of mesh St
you want ba wark with: Generate Mesh F2 - E] pou want b wark with: Generate mesh [] Translate surfaces

() Automatic

The mesh generation process will try to create an
appropriate mesh for the analysis process. Use the
options below to change the meshing parameters,

[ Remesh alieady meshed parts of the madel [ Sh : |
3D Mesh Control

[ [TJ Place mesh in astive layer . Finimum number of tetra elements through |6
() Direct Import using Autodesk Moldflovw Design Link. thickness:

Layer name based on CAD name
@ Process using Autodssk Moldflow Design Link: Ad| coiscadlkiespiEoni]

Layer name bazed on CAD name 7] Chord angle: |
cah
General L
Coarse

@ Direct Import using Autodesk Maldflow Design Link [ Wesh Mow ] [ Cancel ] [ Help ]

() Process using Autadesk Moldflow Design Link

[] = chard angle:
A Fine Cnarse O

Fire

Tolerance: |60 dearee
* Tolerance: 60| degree I
Percentage of minimum curvature 20,00 | %% ;‘gzg;_m assembly contact [ ]
size with respect to global size: 4 -

[ Sliver remaoval

Growth rate; 0
Mesh on assembl! B VA
e 3 o] (oo ] [ ]
[ sliver removal ag
L / * Generate mesh via STL if meshing fails %EA

&
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4-1-2) 3D Mesh M4 &t

AOA ZHE A 20] 2D meshE HM 4ot LSOl 01 JI8t22 3D meshE & &ot= A0l

(1) 2D mesh M4

_$_
20 mesh MM St £A YHS  J|Z Dual-domain g8l J|I2XM O 2 S256ICH Synergy £= AMDLS 0Ol206td 24
h

x

o
T

i

import 8t &0 mes

= Model import (Synergy, AMDL) —> 2D Meshing (Synergy) —> 2D Mesh editing —> 3D Meshing (Synergy)
= Model import + 2D meshing (AMDL) —> 2D Mesh editing —> 3D Meshing (Synergy)

» New Project &4

“Model1_30" ZZXE MIYS MZ M&EHCEH

-

-
\« Create New Project ﬁ
‘} Froject name: Model_30]

Create in: Ci:bdp AMI 2017 Projectz\Model1_3D

MHate: [t is recommended that you create only one project per directory. The directary will be
created if it does not already exist.

[ k. ] [ Cancel ] [ Help ]
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native CAD body(Direct Import) 2

—
[ N w—

“Translate surface” 2t= &SI OF &HCI.

-
Import

Tools  View  Geon

Import  Add Dual

_ Geometry  Mesh
| Domain T

Import ~ Create

& Ea

[snap_cover_study]

Mesh  Boundary Conditions  Results

® 2 & 7 |

Thermoplastics _ Analysis  Select .
‘ Injection Melding Sequence Material * Locations Settings

Molding Process Setup -

BT

Injection Process Optimization Boundary | Analysis | Results | Reporting

Conditions

% Learn

Community

Eﬂé

- Results -

Tasks | Tools
Project ‘Model1_3D"

[%] snap_caver_study

[3) Study Tasks : snap_cover_siudy
T Part (snap_cover,x_t)
&, Create Mesh,
% Fill
v 7 Generic PP Generic Default
Material Quality Indicators
Environmental Properties
I|| 2% Setinjection Locations...
v U Process Settings (Default)
Optirnization (None)
& Start Analysis!
[ Logs=

@e)v /2=

£ Layers
[¢]e= Default Layer
[¢ler CAD Surfaces

Scale (30 mm)

» =

Befare you can import this file you must select the type of mesh
pou want to work with:

Dual Damain '] [

[ Show import log

() Direct Import using Autodesk MaldAow Design Link

Layer name based on CAD name

@ {Process using Autodesk Moldflow Design Link:

x|
Eal
&P
=
AUTODESK
MOLDFLOW' INSIGHT
[« snap_cover_study ‘

Ready

Ej Logs  Thermoplastics Injection Melding
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Translate surfaces

Kemel

Parametric Parazalid

Edge Length
Automatic

Specified:
3D Mesh Control
binimum number of tetra elements
through thickness:
Advanced Mesh Control
LChord angle:

Fine § Coarse

Tolerance; |60 degree

Mesh an azzembly contact
faces

Precise match

Sliver removal

[ ok

] [ Cancel ] [ Help ]
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» Mesh M4
Generate mesh S&0IA Global edge length:2, Chord height:0.2mm 2t & 26l meshE MA st}
3D mesh A& Z 2?8t Global edge lengthE Z2&8& [l = Dual-domaindt &2l SH &2 mes

h
SN 2o =2 8 layer 0/42 3D meshE MAGHI] HEUH HEH mesh 20l= ME SHE 1.08HE X &= A0 £ECF.

4
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i
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o
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o
[ml
12
e
1
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S asS3 B B & llol 3 B0

Import Add Dual Geometry Mesh Thermoplastics _ Analysis ~ Select  Injection Process Optimization Boundary Analysis | Results | Reporting
Domain M Injection Molding Sequence Material  Locations Settings Conditicns
Import = | Create ‘ Maolding Process Setup = | - | Results| - ‘
= = @ &

Tasks | Tools
Fiyl Model1_3D

“-[4] snap_cover_study

kS |4 Study Tasks : snap_cover_study

< 0, Part (snap_cover,x_t)
< %%, Dual Domain Mesh (11458 elements)
< "4 Fill
- €% Generic PP: Generic Default
7 Material Quality Indicators E
Yy Environmental Properties Fota
Z* SetInjection Locations,,,
= Process Seftings (Default) AUTODESK
+ {1 Optimization (Mone; MOLDFLOW' INSIGHT ‘ Scale (100 mm)
G Start Analysis!
Logs+ Mesh Log | Analysis Log | Fil [ Fil-Check
Percent 64 done ... -
Calculating Model Thickness
Computing match using the maximal-sphere algorithm
Meshing complete

Removing disconnected nodes

— = Removing disconnected nodes
@) v]e]x
Execution time
g Layers Mesh commenced at Tue Apr12 14:14:50 2018
[¢]i= Default Layer Mesh completed at ~ Tue Apr 12 14:15:19 2016
DE CAD SuHaces CPU time used 2469s =
‘ DD Mesh Modes Total elapsed time: 1947 s -
H [ Modes <
a [#]3 Mesh Elements
[#]& Triangles |4 snap_cover_study |
Ready |Q, Logs| Thermaoplastics Injection Molding
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» Mesh?o & 2 =~H
Mesh MA Z0f “Mesh Statistics” 2t “Mesh Diagnostics’S S0l 2 RAE FHOHWHLD, “Mesh Repair” =& 0|&5t0 0|
CC = o o

’ SHItUS

=X &CH. Dual-domain meshdl “Overlaps”, “Intersections”, “Free edges
= 3D mesh MAAl OlledJF &8 2 QUCH MetAd 20 ald ECH O E X8t mesh 220 7S L

“High aspect ratio elements” 2+ &

Triangles

Entity counts:
Triangles 11458
Connected nodes 5723
Connectivity regions 1

Invisible triangles 0
Area:

(Mold blocks and cooling channels are not included)
Surface Area:  148.839 cm”"2

“ Volume by element types:
A Triangle: 10.0463 cm”3
Aspect Ratio:
\'. Maximum Average Minimum
Y . 7.68 1.62 1.16
Edge details:
Free edges 0
Manifold edges 17187
Non-manifold edges 0

Orientation details:
Elements not oriented 0

Intersection details:
Element intersections 0
Fully overlapping elements 0

Match percentage:
Match percentage 94.7%
Reciprocal percentage 96.3%

\ Suitable for Dual Domain analysis.
\ /
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» Mesh Type H&

Mesh & AlZ Dual-domainOil M 302 HASHH “Study Task” Ol Al Dual-domain mesh?l 0t0I2 220l HIR D H3A 03Dt
ACHEICH OlZi2 &S 218 3D meshJt OFR MA G X &£UD| H20ICH

Medeling Tools =

Modeling Tools

cover_study

\ 1 [%] Study Tasks : snap_cover_study

'fﬁ Dyt f Y- TI-Ta +h

f% Dual Domain Mesh (11458 elements)

o Fll
\ + ﬁ Generic PP Generic Default
& Material Quality Indicators HE
Environmental Properties T
2% Set Injection Locations,,,
« U= Pracess Settings (Default)
% Dptimization (Mone)
L Start Analysis!
[] Logs=

Tazks | Toole

.‘Q bodel1_3D
BN snap cover_study

[%] Study Tasks : snap_cover_study

P T N TR VR &

|[ Qi 3D Mesh (0 elements)

« o L
+ T Generic PP: Generic Default
Material Quality Indicators
Environmental Properties
2% Set Injection Locations,,,
« U= Pracess Setings (User)
% Dptimization (Mone)
L Start Analysis!
[] Logs=
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» 3D Mesh M4
Generate MeshOllAl Tetra &2 =Z&6t1

thickness: 6 12l

228t}

Minimum number of elements through
o

num
Maximum allowed edge length: 12 226t “Mesh Now”’ S

= Minimum number of elements through thickness
SH 222 3D mesh layer =5 26l E A IS8t layer == 40] X[ Bt
2E 6 0|42 layerE AtESStCh. Layer =JF 2™ S 2H&EQ oid Z 1o

AZIE 2 ZO0LXIXIEE oA A2 20 &ICH

Ol 401 010F &tCH.

MetA layer =2 Z28E le M3 M, Dual-domain mesh ==, &2 &K
mesh ==, A2 EF S 1DHGHH Z2& S0 O0F StCY.

#1102 Dual-domain meshE 6 layer 3D meshZ HZSHH <& 108 &
mesh==Jt SIt&tL}.

= Minimum allowed edge length through thickness

DEHOL AHECE SHE RFE0IL ZH 222 AURS=Z 2 layer? =00t
S S0l St Olcds 22 2 layerl zIH & SHE &£FotH 0lefst
FE0H= &8 layer = B0 O 2 layerdt 2t SHMHAM MM meshel SZ 0|
N &L
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Madeling Tools =]

Tasks | Toolks

Generate Mesh F2 - E]

The mezh generation proceszs will by bo create an
appropriate mezh for the analpsiz process. Use the
options below to change the meshing parameters.

[ Remesh already meshed parts of the model

[7] Place mesh in active layer

[ Megh Mow J [ Cancel ] [ Help ]

| Generall Tetra |Tetla.ﬁ.dvanced|

<30 Mezher ’.-’-‘«dvancing Layers v]

* Minimum number of elements through 10
thickness [4:40];

* Ratio of maxinun tetra edge length in

thicknesz direction ta global edge lenath: 1.2
* Ratio of edge length in thickness direction W
near zurface to global edge length
Tetra aspect ratio contral
@ * Automatic optimization
* Maximum allowed aspect ratio: 19

Q -39
Scale (2 mm) b
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= Use surface mesh optimization
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= Use surface mesh matching

: 3D mesh &9 H BN HH= FH Y22 nodeSS A= 24011, 0248
node=2 MA5tI| ?di M= Dual-domain meshOlA AMZ matching &l R4S
RHOF SN s ZFEEO. Dl =W 22 Hy 40 ot MSE2
matching El= 2450l I R0 0l S&S AMSB6HX &= 240l mesh &

HE 0 =501 = Ch.

= Tetra aspect ratio control
3D meshe O SHE HHM SO XA ECH Automatic optimizationE’J
2eeE 2 HAHUNM LAIB2Z high aspect ratioe A EE0H, =S SHAHUHAM
=0/J] ?I5tH nodeS=S MUEHIXIGHH = &2 meshE M&StCH Ol
SHE MESHH mesh =5 x4 & &= UL
2 0|2 TEAN 2 FEEAIOIA KT E &
g

e
aspect ratio= H&E = UK 2 mesh ==It

aspect ratioE

Maximum allowed aspect ratio =&
Z2|ak)] HEd =S

3 Sotote dg= 22t

=
j—
&

aspect ratio2
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| Modeling Tools @

Tasks | Tools

Generate Mesh F2 - D

The mesh generation process will ty to create an
appropriate mesh for the analysis process. Use the
options below to change the meshing parameters.

] Remesh already meshed parts of the model

[ Place mezh in active layer

=

—

[ Mesh Mow ] [ Cancel ] [ Help ]

Tetra | Tetra Advanced

* |Jse surface mesh optimization

—

*Use surface mesh matching

Mode biazing through thickness

@) * Even distibution without biazing
) " Bias ratio [0.5:2.0]: 15

* Mesh smoothing: I

Smooth all nodes - ]
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» 3D Mesh<l &0l
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Mesh ~ Mesh Diagnostics ~ Mesh Edit ~ Selection ~ Properties Utilities II
= = @ 52
Tasks | Tacls
Model1_3D
snap_cover_study
2 FRONT

=] Study Tasks : snap_cower_study o

\ \ v 0, Part (snap_cover.x_t)
@ 30 Mash (229061 elements)

1N % Fill

| € Generic PP: Generic Default
Material Quality Indicators
Enviranmental Praperties

2* Set Injection Locations, ,

" k5 Process Settings (User)

Optimization (None)
L Start Analysis! o

=1
£Z Layers
~[]é Default Layer
[ CAD Suraces
4 []&3 Mesh Nades
[Jé= Nodes Y

4[5 Mesh Elements
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=52 UME SHCZ AMEE = ULH  E£&F DBOl EMSHX 2= MHES AHNERZ A2 B0 = “New Database” &+E
OlSct ALKt 22 84 & =& AU

| Descrition | Properties |

\ ‘ ‘ ‘ tew Database

Mold density R a/em3 (0:30) e |C:AMy MP1 6.2 Projectshudbtuntited 200 [ ] [ ok |
A Mold specific heat J/kg-C (0:2000)
' Mald thermal conductivity 0.7 Wi/m-C (0:1000) Category | Materials v| [ cancel |
Mold mechanical properties
X \ Elastic modulus {E) 100000 P (0:3e+006) Froperty tupe: Help
A Poissons ratio (v) [o:1)
b Coolant
IMold coefficient of thermal expansion Ze-005 1/C (0m Filler properties

Leadirame material
\ Mame ||BFSSS f0-40 | Mold material

MuCell ?material properties
Prefarm

Thermoplaztice matenal
Thermozet material
Underfill encapzulant

Wire material
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(1) 2D mesh M4

HSW AMHE 220l THGHO 20 meshE S M MAGHD, CHAl 2210l CHSHO 3D meshE M4 St Jelld OHXI20l O & 222
meshE &36t0 Insert molding &S &5t A = Ct.

J8dl 2M= & mesh AOI2] BAHl X2l =201 EHMOt &= 2SIt LMEH 5 S 229 meshJt 202 XelJt & ® mesh Xellt
T U2 2E20ME A2 meshIt &X 32

=
— (=)
2 YEe2E M2 Hote £22 meshE 3
3

Olqst &< 9 ole 2HE0l
0t=11, 0|2 MDL2 &5t meshing2 ot Hl ™ 25| ZH I LXol= meshE €2 = UL

A — Scale [30 mm)

HowsLcu FLamcs InacnT Scale [30 mm)
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(2) 3D mesh M4 U =4 HA

HED CIME 2240l CHGHO 3D meshE M4&HCH 28 220l =22l Z20l= 2D meshing 810l MDLE S5t M-St
OIMEN e CHOIZME 3D meshingk JtsotCh.

2l AIMES BRE= 3D mesh MAAl ATAHE SHO et CHEX2E DE0| $H2 R0 = 4-layer2 886t T S206iCH  E6t

B
0x
o 3

“Part Insert” 2 B &ot1), ChAl 1 UIMES S4E2 M=ot JIE 82 XIEGHHOF 8t

Bart insert (3D}
Part Insert Properties | Mold Properties |
b Material from which this feature is made
[t
A

Select, . |
Laocal heat transfer coefficients
|Pen‘ect contact v|
> Mold surface temperature
: \ \ |Use mold suface temperature in process settings V|
y Initial temperature 3 | C (-120:500)
\ Occurrence number N | [1:256]
by MNarme ||F‘art insert (30} {default) #1 |
///.

o [ #2 [ =s= ]

— Material from which this feature is made:
OINMEZS THES & OZ “Metal”S HE6IH 2E =4 DBIF 2l “Polymer’E SEHsIH £=X=4 DBIF EelCh.

EH o
-/ A
CIMEN oiEoles =4 dEEHL

rr

ot

— Local heat transfer coefficients:

CINER =S¢ AY0| Hote F22 VX H+E F2lot)| fI8 SEO0IC. HIIA MBS Hote F=2 Wl 2/0[C.
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Insert Molding &2 M EN 28t =Xl 2= 202 HE 20 S0l &= 0120
=X 2= £3E 38 252 UNES )| 25 SO0l &= 2=C0 L&t S HEg2 =0tk = AMEY =5 Bt
2 HS ALOI2l St 20 2ot KIS dAM2 B0l 28U
Temperature Deflection, all effects:Z Component
Time = 0.3584[s] Scale Factor = 10.00
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2?2.?. 0.1891 l
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\ \i;-ar t-u
19 oldflow ; . F z -17
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3. 2—-shot sequential Overmolding
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(1) 20 mesh 44

X S8 20 23 852 240l ot 22 2D meshE MAHSICH 22 HUH&ENHE 20 HHOMAM &3
S0l Gt 3D meshE 4ot & LIS ZEotH =38 A LIS LS T

o 2&
LXIGtEE 22|t 0k 8tC

A

=

Mot FLames nacT Sca‘le[?l]linm] RtsrLcur Fumes st ‘ I Sca;e[ﬂ]llnm] ‘
(2) 3D mesh M A oil& ZH HE
11X 463 202X 8E€HE 220 ot 22 CHAl 3D meshE M ASHCH 2-shot sequential overmolding A2 I8t 84
=288 22t “Thermoplastic Overmolding”2& BHASICH.  BFEA] HASIOOF 2XF A& s =X A€, Injection location X & 3
Jdelld s3xH &8 S0] Jisotct. |

6

<< Analysis => Set Molding Process —> Thermoplastic Overmoling >>
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_/ Component” 0lA

X X
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17 17
L 1 1 1 1 1 1 ] 2[' L 1 1 1 I 1 ] 2['
MsieLow FLames InauT Scale [70 mm) TpE— Scale (70 mm)

Cold runner @

Runner Properties | Mold Properties | Mold Ternperature Profile | Overmolding Component |

Component

MNarme ||COId runner (default) #2 |

[¥] &pply to all entities that share this property
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L . . . \ . .
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[%| Study Tasks : box_model_3d_Zshot

( Part (box_model, udm)

« W 3DMesh (225361 elements)

+ "% Fill + Pack + Overmalding Fill + Overmolding Pack + Warp

+« @ Generic 8BS (Stylac ABS 121): Generic Shrinkage Characterised Material
+ & Generic PC (Lexan): Generic Shrinkage Characterised Material

+ 2% 1lnjection Location{s)

+ 24 1 Overmolding Injection Location{s}

« U7 Process Settings (User)
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2-shot sequential overmolding ol &2 =X12| re-melt zonelt BI& S2| Z2UE H3EHC.

2xF 7SO0l 2fotod 1XF g 32 HEHO0| re-melt Hl= 2RIt 243t0 Re-melts & MS2 2EEsS SIHAIZI= 285 2010]
UXCH X S EQ 201 HEENHL 2X S8 3 EHU re-meltE 1XF X0 28H ZAMQ| Lagh & QUCH

Tot 2240 493 NHS =58 B2 F HME 280 et ==& Bt gl dA O 2 M3 BHE0l =22 = AL 0lX2
T de32 =X PVT S4, NS =M, AOIE fX S0l tt=J| W20ICH

‘ \ Re-melt zone, overmolded [overmolding)

Deflection, all effects:Z Component
Scale Factor = 1.000
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I HEdlAa2 & a Mol di=sa WHEOICH 28 2tH2e=2 SSoiA0lA HALE 2 Nodell & g0l oA Ol
UHATH DHS HEO| HME D, HEE DHE 2151 HSFHIF HEE N CHAl Rsdi& Bt & C
Olfst B =2 Sot Al2HHl & Dynamicst 2 HE Z2Uet =S MS FHE &0le = UL
C Start Flow )
> Calculate Flow <€ Adjust cavity thickness
\“\ \
Time to Calc Input Pressure Dist
\ Core Shift — Calculate Core Shift
Flow Done
N Output Deflection & Thickness
results
\ 4

( Finished >
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(1) 2D mesh M A
HE 220 20 2L Ol 22 2D meshE WY MAGHD, A

meshE MAGH{O0F StCH 2l

DXISH0l Ol & 2 °| meshS & 5+04
BEERIS 5129 o

S mesh A0S A Xl FE01 EXMIt H= Z=2It

=
=
Oldfet ZR o2 gHe=z= A2 Hotes

0IZ MDLE S5t01 meshingS ot Bt 25| ZH It YXIGHE meshS &S + ALK

v 0
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(2) 3D mesh MM 2 =4 HA
MZ2 20 £= 3D el 2=
. TZOl0ill CHEF Direct 3D meshing®

D0= 3D mesh A S0

3D meshE MASHCH 28 220 HAZ2I dR20= 2D meshing 810 MDLE S5t M3t
J

oS MES 2Nz g2 HEW AlotAE, MS UAES F0 HE didlide ANHMES MES d=etlh

=

PATL LR FLESTICS IHRCHT :gl aIE |!ill III'III

Core (3D)

HE)

Part Insert Properties | Mold Properties
Material frarn which this feature is made

Select,,,

Local heat transfer coefficients

|Use global setting in advanced options v|
told surface temperature

|Use mold surface temperature in process settings v|

Marme ||C0re (307 (default) 43

Apply to all entities that share this property
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| Descrition | Properties |

Maold density
Mold specific heat

g/cm™3 (0:30)

| New Database
e |C:AMy MP1 6.2 Projectshudbtuntited 200 [ ] [ ok |
Categany: |Materials V| [ Cancel l
Froperty type: [W]
Coolant

Filler properties
Leadirame material
Mold material

MuCell ?material properties
Prefarm

Ea—
| Mold thermal conductivity (o7 ] wm-C (0100
Mold mechanical properties
Elastic modulus (E) MPa (0:3e-005)
Poissons ratio (v) [
N\ Mold coefficient of thermal expansion 1/C (0m
Mame ||Brass E0-40
\\ (=2 ][ #z2 [ &=
\ \
— Local heat transfer coefficients:
| _ _ . B}
A IHe 20| Eot= HHUHME €8T H=E E25t)| /st S&0ICt.
\! — Mold surface temperature:
Y = IHe 2 2 E NFet gutdoz Ml S8 A &HUHM AIS

temperature in process settings” £
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(3) 209 25 &
P HAHE 261 = T0I0F ol= NodeES UM AEH6ID, “Fixed Constraint”2 XA & L2 “Use constraint in"S& S “Core-
shift Analysis”& XI&&tCH 4 H HEE Node= 0l 75 032+ MA =

<< Analysis —> Set constraints —> Fixed constraints >>

Modeling Tools X
| Tasks | Tools
Toolbox
| Fixed Constraint F2 w |B
jY 0 -
. . . . . . 90 (¥ _eob | [%_Cose | [7_teb | r
Hoem e e Bt [0 # | Imput Parameters
Select: |N?911 ME290 NEB292 NB294 NE |

Use constraint in: |E0re-shift Analyzis v|

4 N "“ - : .y T --_. ' -'-‘1- A o
A g
Mmoldflow’ a0 o
5 T U — Y —Spate ffmm——————— | Selection option
Create as: <Moo property set>
Filter: Mode “
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(3) NS 2E ANE 2& HE
HME 2D £= 30 2= 1) “Add” EEUWHE 0I83tH MEE 30 20
CE9 sdy WEE =S=dd 25 A8 20| 28 4220l
=S AT
LIH Al off & &5 £AS2 LeHAQl 30 oA S 2okAI2H =t el 20
Halold =S ?let s8=S £ 80ot00F &t
162
l‘ 55
. . . . . ‘ ¥ 28
MourLon Fuames v Scale [50 mm)

Thermoplastics injection molding solver parameters (Dual Domain)

x | Mesh/Boundary | Intermediate Output | Converaence | Fiber Analysis | Restart| Core Shift |

[IFerorm care shifl apalisis
Frequency of core shift analysis

Maximum volume increrment between analyses % (0:100)
Maximum time step between analyses s (0:10000)

Analyze core Using 10-noded tetrahedra (most accurate) v

Ferform core shift analysis during pressure iteration During filling and packing A4

Surface matching tolerance nea rmrm [0,001:100]
Fercentage frozen laver that makes node constrained 90,00 # (99]

Use AME matrix solver Wes w

Mame ||Therm0plastics injection maolding solver parameters defaults (Fusion) |
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— Perform core shift analysis:

&ef "On” &EHOIDY, o & 220 2010 EMot] #5501 €0 A2H 2 ©

oar
%
Jx
IS}
ol
02
[l
o

_/ — Frequency of core shift analysis:

DO HE oA BIEE ZHEU. =2&U AIA22 & IS0t

— Analyze core using:
T2 4-node 3D meshE 10-nodeZ meshZ EH0I1E & 2101010 TH8t S&0ICH 10-nodeZ € 1dI0IE &l=

20l O Z&tet ZUE MSStC.

— Perform core shift analysis during pressure iteration:
T HE2 X2 84 Mo g2 =0 et =X12 848 &2 0™ HRAWMNM DHE HeIDIE Z2H et
A

— Surface matching tolerance:
HE 2E meshet 20 2E mesh AFOINI S0] E2MHE £ J2B =2 1 JISHRAE XIHEHL.

— Percentage frozen layer that make node constrained :

A

X0t S0 D35 H D= =X L MM 2ot o 0l& SAY 2 U &0t OXS 26| /I8 =X19
CE ggetth
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4-6) & 21t

Core shift ol = Sot 2012 HEE, MS2 =S SH, 200 Jtolldl S S0l Z2UZ LIEIECE Olddst 20E BIE2=Z M2
=& ME & ==XJF Hgst AelX, AHOE AX ¥ 2o o 2 500 HEs HelX, XAz 4 SF A0 SHIt
UAEXE BEE 4 UL
Displacements, core
Time = 10.83[s]
Yon Mises Stress, core
[mm] Time = 10.83[s]

0.1895 [MPa]
l 213.3 I
\ | 0.1421
h 160.0
0.0947 l
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0.0000 0.0000 I
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Mowriou PLimes st Scale (50 mm)
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5. 3D Gas—assisted injection molding ol &
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5-2) Gas =& MO &

Gas MO ZXI0l 25t0 JIE A (LEIHOZ BAME X2 220t el 2LE 28 HO 2 (constant volume
process)2t €& & HIO 2 (constant pressure process)22 RE2& L}

(1) Constant volume process

Al JtE LS A EE2 HAES 0|00 S HECZ FUGt=E YHOICH B2 F2HHAM JrtAL 282 =&
DMADL 2K HE SHALE N T2t X LOFRICH DA Z=20] 2L X9 W2k SoF o2 JIHAEE UF A2 S0 S XIS
(2) Constant pressure process

INAE Heth 20] 238 Mo gacz 28£02 Fots 2Ol AR =X SSHCS Ols2 =S =0 2oto
HAH LS Z2 Constant volume control 2240l HIoHH 2& &9 JIA HMOIJF 016t 20| A2 = BHHOICH FUEE JtAsE 22
A 20| HHA = d8Ho=2 HOHE &= UL

Gas Yolume Controller Settings

Gas Pressure Controller Settings

\~ Gas injection tima B ]stmizm R e Ua
Maximum gas pressure MPa (0:500)

Gas volume control Time | Gas pressure M
Plunger travel ime s (0:1200 g [0:12001 | MPa [0:500] 3
Initial pressure MPa (0500 i 0 i
Piston volume cm™3 (0:1e+004) o o T B
Gas-line valume cm™3 [0:1000) 3 2 5
%Gas volume vs %time g 28 ]g

w0 | 7% FR F : 2l 0
1 I 50 D i
2 100 50 i 3
3 n =
! v

g0 J[ #2 J[ cew o |[ 8+ | c=s=

Y 4
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5-3) Gas—assisted Injection Molding &tH|
(1) =X =&
(2) DA F=¢

DL ES

i
i)

Yot SSHEHS =Xl ZUHE L0A =82 ST E=2 FES 25 AL

Frozen Layer

Hydro—Dynamic Layer

Gas Channel Polymer Melt

S NHEHC2 Yot H210 st MA =52 2ot AR o= S AoH

o
o

J

Position of Gas flow front at end of gas

Solidified (Frozen) polymer (packing) stage

nw 4
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(3) JtA A
(4) HIS #HE

5-4) Overflow Well

(1) Overflow Well 0| 2t?

Overflow well@ JtA =0l & 20 =X
JHHIEIOICE 2tA Overflow well@ JtA 2 FEE EO0ISHH otHH, DAL H & Hatol Y& 0I&C
L5t Overflow welllt H& HBIEIDE HBE = 2EE £

f
IIAE Fote S22 WEE 2 E2 %=Xt Overflow well2 £ 2& 2= UA St

N
B2
e
ne
0z
el
rr
0y
10
2
=
o
o
2
Al
1o
N
=
]
oy
og!
32
10
tu
ne
=
=
N
do
re
)
bl
1

1) Control valve closed during polymer injection.
2) Gas penetration.

3) Gas entrance.

4) Control valve open during gas injection
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(2) Overflow Well &4 XI &
Overflow well2 dHME 30 £= 3
“Overflow well (3D)"2 SHASHCEH L&t

“Close”2 Al2t && 2 BtCt. Olefst

x

u
el
&
I
0x
njo

D + Beam 22 & JIsdlCt. Overflow well0] 302! ZF20l= &MNME
KEHGI) gy
]

lo
o
O
D
3‘
&

“Valve Control” &10llA “Select’E 0|20l ¥E HEZEHE &

8 8432 &A Overflow well 3D meshs WA MES 3D mesh2t &ote 228 MO St

=2 o T

E

Overflow well (3D)

Overflow Well Properties | Valve Contral | Mold Properties |

/\ Select Valve gate controller \ Valve gate timing
|40l Valve gate contraller (System) v|& Initial state of valve gate Closed v|
Description Yalve gate control by time

Valve gate controller defaults ODEI‘I ot Close af =

s [0:1200] | s [0:1200] =

™

Export.. ] [ Details.... ] [ Search... ] [Qolumns... ]
l Select ] [ Cancel ] [ Help ] = ] [ | A ] [ T EE
Y 4
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5-5) GIM2 <18t 3D Mesh

GIM ol & 0lA = 3D mesh HEAIN LEHHOI A& A0 HISHH SH 222 20 0IAE 42 4480 RFL 02 =X
S 0I=0 JtA0 2ot L= 532 IJIE ZEo| M=ot /g0l MetAd 20 meshE OIAIGHA M-l SAI0 3D
mesh M&AI2Q layer+=2 %48 8 0|22 X&HGl= R0l Relottt. £& Bias 8= Aot HES 28 2lU= M3 S0l
OIMIEt meshJt BFSOHXIEE 1 0I5t gtS XN &ot=s A& &S0 &

Gas core
Time = 63.14[s]

Motvpriow PrasTics Insig

5-6) oll &2 EXI
(1) 2D mesh 44
MZE =20 JtA =0 26t g4d8es =

=2 d&ol f=ot)| o= 28 3D meshIdt ERotd, 0l218 3D meshE
M= & 20 mesh? OlXl 201E H&E5| =

g It UL Lot 2Rst AR 4 EH= 20 mesh 4 =0l beam mesh&

A A B+ D, injection locationE & & &HC}.
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MoLprFlow PLasmics INSIGHT

| MoLprow PLasTics INSIGHT

cale
(2) 3D mesh MM L Gl 2X HAH
MES HAS D246t S geo2e=
AE 20| =0 oA sS /g 4
Entrance” 2l & & 0| Jisdll &IC.

<< Analysis —=> Set Molding Process

 Autodesk Moldflow Insight [

Scale [TUD mm]

| Tasks | Taolz |
Toolbos
‘ Generate Mesh F2 w |E]
%:‘%‘:?Eﬁiﬁ
The meszh generation process will ty ta create an
appropnate mesh for the analysiz process. Use the
optionz below to change the meshing parameters.
g ] Bemesh already meshed parts of the model
] 0 ] Place mesh in active layer
[ Mesh Mow ] [ Job Manager ] [ LCancel ]
Edge Length | Tetra Refinement |—|
* Minimum number of elements through
thicknezs:
* Uze surface mesh optimization
* Uze surface mesh matching
Tetra agpect ratio control
(%) * Augtomatic optimization
o 1 * Maximum allowed aspect ratio; l:l
0 Maode biasing through thickness
mm 0 3 # Even distribution without biasing
(%) * Bias ratio;
Zl 4 8 layer 0l&2] 3D meshE M&ot= 20| RElotH, 2RE AR Bias SE= AtE0ot=
H2XE “Gas—assisted Injection Molding "2 HASICH.  BIEA] HASIHOF “Gas

—> Gas—assisted Injection Molding >>

{\ AUTODESK




, deld dy = HS0 A& F=gots 0= 1 of

. node0ll gas entranceE & & &t
<< Analysis —> Set Gas Entrances >>

Set Gas entrance ]

Click on model to create a gaz entrance with
the zelected property zef:

[3az entrance property [default]

| N
R SRt
moldflow n
/ MoLpFLow PLasTics INSIGHT Scale [60 mm)
Gas entrancedl 02l JHOl AR20= 222 nodelll entrances A AotH T, 229 entrance OCH JtA F=& X240| CIE2
\ AL20l= “Set Gas Entrance”0llAl “New”E 0I26t0d MZ2 entrance 42 2=, M2 2=0HE 82 A6 CHAl ots
?I X2l nodelll entranceE & &atH & L.
Let 2219 entrance 4= B1AGH)| PIHM= “Set Gas Entrance” M BHZSI DA 6l= entrance S48 AEi6I] “Edit"E
S0t 42 HZ St
Y 4
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“Edit"E 2e6tH LIEILI= “Gas Entrance” 0l Al CHAl “Edit”"S 2& 6t
— Gas delay time:

S 2 2268 JtA =Y AR AIENX S XA A2

[
)
ro
1
J
g
in
o
i
J
o
[

— Gas injection control:

ABIE O 2 “gas pressure controller’ & A2

_O'j
=
J

>
10

A

)
=
N
=
IS}
Jy
nlo
2
n
i)a
R
fr
x
0y
|0
Hu
>
0
ro
]

Gas entrance

Fas-assisted injection contraller
|Gas—assisted injection controller defaults #1 v | [ Edit,., i Select,,, |

Mame ||Gas entrance property (default) ‘

Gas-assisted injection controller

\ Gas delay time 05 s [0:1200]
’ Gas injection contral

|Specified L | by |gas pressure controller v| [ Edit controller settings, ., i

Marme ||Gas—assisted injection contraller defaults #1 ‘

s
ro
4
k-

|[ =82 |

Gas Pressure Controller Settings
Gas pressure vs time
Time | Gag pressure A
5 [0:12001 | MPa [0:500] |
1 I 1 y
z 2 1
3 5 5
é 2 5 v

x\ / (=2 J[ #2 [ ===
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— _ - - Pack/Holding Control Profile Settings L
Short shot &g A= B MSE |XE NS &M D =g xAHE2 2 J
Filling pressure vs time
Dedotod E&ol EA6IH(60% ~ 80%), Full shot EHHEO A= B MEES DFDragiDDD? %Fining/pr[eusszﬁa.]a -
s H 4 B —3
100%E A&sot) 228 AR gas overflow well2 & &M OF T£e 22 T 0 i =
2
JEALl & 2ot CHAISHD| MHEd @& 0UM=E 22 AlZ2H = 224 0=2 i
3 hd
Ooled s
S St [ Plot Profile,. )
(=2 J[ s [ ==z |
5-7)oll& 2
| 4 JbA OilA 20 S0A JHE S28F 2012 JIXlE “Gas core” 2112 2l0l= JtA EE0 2ot 4= S32 A2 LIEHHCH 0]
“ Zol ZH0UA “Contour value"E 882 Z BHFE 4 A=, 0IIA 12 20l= IHAZ 100% EEE meshs2l F0F ZAIGHD,
\\ 0.52] 2l0l= JtA=Z 50% Ol &0 EEE mesh=2 H0F HAISHCH
A
Gas core
Time = 62.65[s]

\ moldflow . , 5

/ MoLpFLow PLasTics INSIGHT Scale (100 mm)
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Plot properties

Methods | Anirmation | Scaling | Mesh Display | Optional Settings |

Selection
() Shaded (& Cantour

“ector as dars “ector as segments

Tensor as axes Tensor as ellipsoids

Tensor principal vector as dars Tensor principal vector as segrments
Contour

[¥] Single contour Contour value -IIH
Murnber of contours: l:l
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6. Cool FEM 6l &

Cool(FEM) oA 0l Cool(BEM) oA 3N CIE2 H2 =X SSS DS Y2AoHAS & £ QUl= 200 A2 2 28 2« BHEE
HAE 2= Qe 210ICH S8 Cool(BEM)UIM L8818 £ A AE RHCM(Rapid Heating and Cooling Mold)2l 2& < A X e | Alst
X222 al&0| JtsotAH = AL

Mo Ob
v ox

Cool(FEM) di&dx=stis oAM= Cool(BEM)IH &2l 28 2SS Bt Al 22150 HUAAR, WH2AIAE 2|1 MYIEIE
Helst 2 MM 9= 3D U2 MK OF 8tlt= 210ICh.
6-1) Cool(FEM) &2 28 2= Hat SH
Cool(FEM) a4 0llAd 28 22 Hatoles 30HK SES MZ&HC
- Averaged with cycle
- Transient with cycle
— Transient from Production start—up
(1) Averaged with cycle
Cool(BEM)1t S2otH 2 &0l 20| N 28 2501 A& A Ei(steady—-state) 0l TLolAS AR & AMOIE EH2 28 2%

(averaged with cycle)ZE H AHSHCEH

(2) Transient with cycle

Cool(BEM)IF &2| 280 520 HlE€d0 28 2= H A&t Eli(steady-state) | TE IR

nio
0

S2 ALOIZ2 AlZES] S a0l M

i
oy
0g

2% B3l (transient with cycle)S H AHSHCE.

(3) Transient from Production start—up
T Y &(transient from production start—up)2t 2+ AFOI22| Al 2t

=g & 2
B30l HE =& =% B3 (transient with cycle) & HIAEICH DL 0 S8 A A0l &H3dl 2 28 = AWM UE
[mm] =
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S JHXIJF /UL,

H& 2 3t 28 3D mesh
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Cool(FEM)
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4 2& 3D mesh& 2=
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=

Y W2AAIAEO] A

NS,

3D meshS 2t== 2H0ICH.
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(1) M= 20 = 3D mesh M4

Cool(FEM) i d0iM= MEE 20 £= 3D U4 25 Jtsotct. U
y 2D(dual-domain) 2l &< o4& Al2t2 #=Xe X2 |K=52 D&
d2tol A0l XX == SE0 JUCH L&t MS UAE} S AMEIL

ZEMots R0 3D M2 oS F
HUHAIAE D W2 AIAEEZ Cool(BEM) SHANA R SLE YHo2 HAHGHH
(¢]

S0, M3 ANES Ot&FJEXIOI CE.

Hoco
o T L

z
2 W

29
13

desk: .
(2) o8 9|z ™ & Antodesk: Scale (200 mm)
=8 XAl 3D O MHES Aolde AN 22 2A2H(mold surface)= EHoIHOF 8L, 2829 A2HS  “Geometry”
") S0 AM “Mold Surface Wizard"E 0I23t0d &H SHE £ UCH DHLE Ol BIEA d#Zo=z 4 EXE “Cool(FEM)"=
D - HPEC g 2 B2 "Mold Surface Wizard"= =€ 2020 dd0 SAIH 2 EH0H Cool(BEM)S ®I8 meshT SAlI0
. A3 IR0l
28 AAHZ2 “Mold Surface Wizard"2 M £ JX L &6 & oS BFo = HEL et 20 Z=E =8 g4
BrEotl) 208 CADUIAM =€= 302 &£Hot) O0lS ASMDLS O0I80t¢ synergy® Sci2® =L £& =& AMEI EMMot=
d=0ls Bt=Al CADOIA XS, =€ dcld =8 AME
\ ( Mold Surface Wizard M‘
This wizard can be used to create a cubold mold outer surface
around your cavity.
Crigin
@ Centered (@FS =75 | mm
Y —40 mm
z 20 mm
Dimensions
® 300 mm
¥ 250 mm
z 190 mm
<Hze o= | Ha c=2
k / I J |
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Modeling Tools @

Tasks | Tools

(3) 28 2D mesh M4
C|

28 3D meshe & HHZE LI J#ECH HH 28 2020 L IHHIE|, AL, H2Aatol S=pig) || Sererme D Melte 5 "
= = = = The 30 maold h i Il i u
_ =8 2D meshE€ ddol, LAl OIE BIE#22Z =€ 3D meshE &4 &tCH. P aes e oee U B e

change surface and tetra meshing parameters.

=8 2D meshe “Create 3D mold Mesh” 0l A “External mold surface edge” 2t “Internal mold e Eitres et o Ml e et

surface edge” AJIE A H&5tD “Mesh Now’ 2 221613 2D meshIt MAECH I A
Gz « P - 4= « [ hesh Mow H Job Manager H Cance| I
M A&t “Internal mold surface edge” = M& mesh 3712 1~2842t M &St “External mold Surnce |Tone [l
Tetra Guidelines
surface edge”= “Internal mold surface edge” 2| 2~3t8i & &=JF & &6t o
ernal mold surface edge 10 mm
“ ’” = . . length:
Mesh Now’ & Z2ZolH Z™ Mold Internal Triangle2t Mold External TrianglesZ 2c2l& O
Internal mold surface edge 5 mm

D‘”-ﬂjf /\ngElﬁl' length:

1 'ﬂ X‘” T O._l /\—I E jl’ _;“_Q_XH SI'E % _?_01 = [¥] Check contact interfaces between internal bodies

= =8 2D mesh &4 Ol&0 MSH HMS AMHES A==

otLt 2l Internal TriangleZ2 2+=J| 2ol “Mesh” =72 “Stitch Contact Interface”2 ¢ A

Modeling Tools @
Tasks | Tools
Stitch Contact Interfaces hd D
‘ l lV“ Apply I [ﬂ Close ] [? Help ]
N ST 7 » Input Parameters
! s
l TAYS e VAV A
'!“" ?ﬂ;! g; Stitch mold internal surface meshes when multiple hodies =
2 ;‘-, N E%(é'é ‘ﬂ; existinside the mold, such as inserts and cores. =
e, e
7 V] '14‘ / ‘ngr
AP Vgt oo
s i
R e i
z%‘iﬁﬂ'ﬂﬂfﬁg o '4%'#“ ﬁﬂ terge Tolerance mm

VR
REAE. Il il
: dhes et
zﬁﬂnzgmumﬁ

Scale (200 mm)

NN
PR
[

iz
\y‘/x -63 Show Contact Interfaces
29

Scale (200 mm)
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(4) 28 3D mesh M4
=8 3D mesh= 2D mesh M4 22 Z0 “Create 3D mold Mesh” 2 “Tetra” 0l 229 &

(=}
Now”E S&iotH MHECH OIIA OfchHet 22 2 &=22 JJl= oA F=td oia Al2tS

Modeling Tools @

Tasks | Tools

Generate 3D Mold Mesh  F3 - D

The 3D mold mesh generation will create an appropriste
mesh for the analysis sequence. Use the options below to
change suface and tetra meshing parameters

Click Guidelines tab or Help for more information.

[ Iesh Now ] ’ Job Manager ] ’ Cancel ]
Tetra
: \ \ Minimum nurmber of layers between

external and intemal mold surfaces:

-

Mesh size gradation ratio from intemal

\ to external sufaces: 12

y Meximurn allowed edge length through 24

] [l
thickness near external surfaces:

Meaximurn allowed edge length through 24

; ; [l
thickness near internal surfaces:

-

SIMULATIZN MOLBFLOW

Y 4
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(5) B X2 Y

(L=
2

Cool(BEM)1F 20| H2olld2 o0 28t JI2d8ol X222 AI0I2 Al2t2 250 0F &tCt. 12l2 Cool(BEM)Z &2l
H &S “mold temperature options”E M E1& £ QUCE.  “Advance options” 0= =X RS2 L& HAMNA S Dot ACH
“Part heat flux calculation”2 “Conduction solver” CH&! “Flow analysis on every iteration"S &&i& = ULt 0] R 38 =&
HEU =X12 RS0l 218 heat flux H&HS RASHH d2 S0l SA0 2822 JACH DU H2AoHA0 BRE Al242
“Conduction solver” 0l Blot0f &3l @eif Z2ICh.
Process Settings Wizard - Cool (FEM) Settings M
Melt temperature 240 ©
told-open time 5 5 (0:600]
Mald-close time kefare injection 0 5 [:600]
Iniection + packing + cooling time
[Soecified vIlmjection + packing + cooling time 30 s [0:6000]
hold temperature options
| Transient within cycle - | [ Cool (FEM) Solver Parameters, ..
Advanced options. .. ]
[ ok |[ #= |[ =s2 |
Cool (FEM) Solver Parameters . w0 m
Transient, part heat flux calculation
Conduction solver ~ | Number of part heat flux time steps 16 [7:500]
[ r
Flow analysis on every iteration | [0.00001:1]
Maximum number of transient mold temperature cycles 100 [1:10000]
GFU options
[Automatic ']
Humber of threads for parallelization
[Automatic ']
[T Include runners in automatic cooling time calculations
ol || #x |[ === |

 Autodesk Moldflow Insight [

{\ AUTODESK.




6-3) ol & 21t
Cool(FEM)2 =2 o4& 2=
Ct

2 s 2% A4 SE0 Tel X2 “Transient”S HEGHRCHH S8 HEHIL =& SO AOIS
AZtol g =¢ 250l

fl

ol “Advance options” 0l A “Conduction solver” CH&l “Flow analysis on every iteration” =

=XJb 49 L& ANE5H22 RUHe FE2 &M s€d 201 U s2 42 =24 FH0

56.507 Temperature, mold [transient):XY Plot
‘ NTDTODT
54.007
Jl N139555
51.50
-90
180 49.001 O
0
R L L )
Antodesk Scale (200 mm) 4550
O
44.00- O O
frs—

41.501
39.007

o © © O
4

L T T T T T T T 1

0.0000 5.000 10.00 15.00 20.00 25.00 30.00 35.00 40.00
\ Time[s] J
L
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