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Mobile  eDesign Computation time (hr)

phone  element Flow Pack Cool Warp  Total 10
12Core 1,930K 0.77hr 0.45hr 0.05hr 0.16hr 1.43hi 8
16Core  1,930K 0.55hr 0.31hr 0.04hr 0.1hr 1lhr 6

32Core  1,930K 0.35hr 0.15hr 0.02hr 0.15hr  0.67ht

12Core 2,780K 3hr 0.73hr 0.18hr 0.17hr  4.08hi
0
16Core 2,780K 2.2hr 0.52hr 0.05hr 0.15hr  2.92hi ”';;eégg;m tinte Corei7. 4 Intel Core 7
b (16 Cores)
32Core 2,780K 1.5hr 0.2%hr 0.03hr 0.17hr 2hr

A Windows Cluster of 8 PC, each with 1 CPU: Intel Core i7,
4core, 3.4GHz, RAM: 16GB; HD: 500GB
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Average Temperature
This result shows the average temperature in the thickness

derection at current time step

Each average temperature value shown on the cavity surface is
calculated by averaging the temperature values on a certain
number of unevenly-spaced points along the thickness direction
the temperature values on these points are interpolated from thes
adjacent nodes

————
z
oz
v— - 3
2

The equation for calculating the average temperature is shown |=

below
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Air Temperature and Pressure
Distribution for Venting Analysis

> Predict temperature and pressure distribution of trapped air

> Trapped air pressure will affect melt filling
pattern

> Benefit

— Understand trapped air caused by the
rising temperature. High trapped air
temperature may induce burn mark defect

Filling_Air Zone Pressure Filling_Air Zone Temperature
Time = EOF Time = EOF
%100 [MPa] | %100 [oC]

e 4.698 — 721593

680.153
638.714
507.274

4.487
4.277
4.066

3.855 555.835

|
3.644 514305
3.433 l 472.956 [
3.223 431516
3.012 o 390,077 -
2.801 e 348.637 :
D )

{ ]
Y
2.380 | :] 265.758
2.160 [ ) 224310
1.958 182.879
1747 | 141.440

2.590 307.198

— M 4535 Moldex 100000 Moldex 0
0 Eun 1:5im card_1107 mde/T.CP_BARISUHF_ZStepFitting _vZ minMDXPmject?012 0 Eun 1:5im card_1107 mde/TCF_FAROEUHF_2StepFitting _vZ mitnWDHProjec
pos 0 Rng: 1.594 ~ 4.7 Avg: 299 WPz (§0100% (0.39 sec)) (Enhanced Solver), Ep=073,798 e 0 Rng:-1~722 Avg: 375 0C (@100% (0.39 sec)) (Enhanced Solver), Ep=873,7¢
1 Copy of Aun 11 a Capy of Rin 11
2.80 2.80
& Candidate (120.1) 18:10:40-11-27-2012 Fi12.0Release Candidate (120.1) 19:12:22-11-27-2012
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Weld Line Welding Temperature

> Display welding temperature of each weld lines

— The weld line is less obvious and with better structural
strength if its welding temperature is higher

> Benefit
— ldentify whether weld line causes appearance defects
— ldentify the structural strength of the weld line region

Filling_WVeld Line Temperature .

Time = EQF
%100 [oC]
>230.320

239.032

238.736 1 ¥

. M
, i

235770

Bael dabel

““‘{; \;‘\\\\\\i‘

=- 1
I 0258

ABANOIUCK
35  Run leasZmds/8BS_POLYFLAMRABSY0000UYS_Lmm/Default Runl pro
— 1 Dirension (180 x 420 x 186.7 rm) Ep=680,653 Fc=0 Em=0 <eDasigni=v2012
8T o Ve s for virtusd moiding re

0.00 300 mm
L
450

ndidate [(120.1]18:32:1211-122012

2.
7 At i sec)
8 00 10.0 mm
R120Release Candidate (120.1) 18:18:55-11.12:2012 (0) ) R1Z.0Rel
13
3D
Moldex3



Cooling Channel Designer

> Provides tools to arrange the cooling channel layout with
the part surface

> Options to define channel working axis, distance to part
surface, coolant entrance location....etc.

()] Generate guideline(Slice) “
=iDesign;
Design name Mold design
Generation direction Cavity and Care
=/ Cooling channels settings
Normal distance 3
Channels diameter 4
Entrance position 130
- Parameters
Axis Axis X
Step distance 20
Start position 0
= Guideline Type
Converts curve
Curve type Spline
Tolerance 0.005
Insert radius seless
radius
-l Accuracy paremeter
Resolution 0.05

14 eDesign Shel Solid
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Multiple Coolant Inlet/Outlet Design Simulation

> Supports the cooling channel analysis of complex cooling
design, including multi-inlet and multi-outlet design

> Benefit

— For any complex cooling system design, coolant streamline and
flow filed can be analyzed and visualized in cooling channels.

Cooling_Flow Length

Time = EOC M1 -l
[mm] Cooling_Stream Line Total Velocity
— 773355 Time = EOC
’ [cmisec]

721.798 — F06.077

670.241 ” - 659.005
618.684 a B 611933
# i
567.127 a4 564.861
515570 / 517.789
! 470.718
464.013 s
i 423.646
412.456 | | AY
4 376.574
800 !
5 329.502
300342 =
282.431
257.785
— 235.350
206.228
| 188.287
154671 141215
103.114 01.144
51557 47.072
— & g0 Moldex D —H pooo Moldex
230  Run 4imesh_Ronnerdmfe/sBS_POLYLACPATOT 1 minWDXProject20131224_3.pm 234 Euon 1: Sa_mpla mfef ABS POLY[{AMRABSMSOUVS 1. mh;fDefault Eunl.pm
8 Rng: U~ 773 Avgr 305 mm Ep=49,310 Ec=228 084 Em=1,351,810 <Mixect Rng:0~706 Avg: 169 crv'sec Ep=08,882 Ec=135,996 Em=729,599 <Mixed/BLM=
r * ?:‘2‘:] Case 2 240caisec - 00 mm Y’?\ ¥ g%‘?‘ New run for virtwal moiding triz) k] 40.0 mm
L o T L -] L L L L L L
OBtz (130 1] 17:36:34-12-26-2013 30.0 R13.0Release Candidate [130.1] 10:32:34.03-05-2014 200

15 eDesign She Solid
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Flow Rate Variation Control with Time

Support to specify the variation of flow rate in cooling channels

Mold base temperature distribution would be influenced by
coolant flow rate variation

> Benefit
— Support wider range of transient cooling design

>

coolant flow rate

—_ ; e
@ @2 1 (3 time

(2) In filling stage, mold temperature increases

(
(

16 Moldex3D




Time-Dependent Profile for
Cooling Channel (Heat & Cool)

17

-Cooling channel

Chanmne] 1T Control point | Time (sec)

T (o)

0 (om®3sec) | Coolant | D fmomd | Be

ECI {Group 13 (2 n
1-1 1
1-2 a0

[oep——

Moxe

120
30
120

2000
2000
2000

Water = | 100 874383

Watr 100 316512
Water w|100 574383

1. Cold Water

Cooling_Coolant Temperature
%100 [oc]
— 118988

113.089

107.990

' 35.999

— 8 30000
Time = 1863 sec
Moldex 20
- 237 Ran 9:LongCoclant mfe/PP_PP4MICA_1 maty/Variothemn Test_9 pro

S.6p Lo Colant 0o

-
R11.0(110.1) 2003:12:01.17-2012

i‘ 31 Rng: 30120 Aug: 117 oC (Standisrdl Solver), Ep=G67 Ec=49, 206 Em=340,188 Myed=

500

S000 mm

2.Cold Water

Cooling_Coolant Temperature
x100 [oc]

vy 118.852

112.929

107.005

—H 30000
Time = 15.176 sec

Moldex:D
” 237 Run 9:LongCoolant mfe/PP_PPHMICA_1 rte/Variotherm Test_9pro
i 18 Ang: 30~ (19 Avg 4.6 0C (Stancierd Solver) Ep=067 £0=49,096 Er=340,158 <Micext

8
290 g covn 00 00 om
4
w TR0 masssnranre =5 Molde){

Cooling_Coolant Temperature

%100 [oc]
— 120.000
114.000
{ 108.000

102.000

30.000

Time = 0.931 sec
Moldex D

244 Run 3LongCoolant mfe/FP_FPAMICA_1 mir/Variothern Test_9.pro
Ring: 30~ 120 Avg: 116 0 (Stanciard Sowver), Ep=067 Ec=49,206 Em=340,188 <Mbec

s 1
w—q 195
1.80
=

RA1.0110.1) 03:23:11.01-17-2012

Time= 0.931sec

Lokg Caoiant 00 8000 mm
400.0
3.Hot Water
Cooling_Coolant Temperature
%100 [oC]
g 120000
14012
108.024
) 36.168
—8 50180
Time = 35176 sec
Moldex D
- 237 Run %:LongCoolant mfe/PP_PPHICA 1 rrir/Variotherm Test_9pra
My Rn30.2= 130 Ay 734 50 (Stanie Sobe), Ep=067 £0=49,208 Em=340,58 Miec>
“"q 208 Long Caclant 00 5000

-
RI10(110.1) 20:035301-17.2012

00
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Model_Shaded Model

o
f/* 270mm
e 5/F :21.5mm

. E"/_'_ 60mm
« B/EF : 1.2mm

18 Moldex3D
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Hot Runner Component Temperature Display

> Temperature distribution display of each hot runner metal and
heating rod components

> Tool to switch on/off of each hot runner metal component
> Benefit

— Easier to visualize the temperature distribution of hot runner

Cooling_Temperature
Time =
%100 [oC]

— g 299472

284.234
268.995
253.757
238518
223.279
208.041
192.802
177.564
162.325
147.086
131.848
116.609
101371
86.132

— M 70.803 Moldex

-

89

349 Run licasel

component

i
R12 OReleasa Candidate (120.1) 17 2012 Time = EOC

23 The model is provided by Amold

x100 [oC]
299.472

284.234
268.995
253.757
238518
223.279
208.041
192.802
177564
162.325
147.086
131.848
116.609
101.371
86.132

-20121114_fixM1_1.mde/HIPS_STAREXVE-1890K_1.ratt/MD!

09~ 117 oC (Standard Solver), Ep=3,887,393 £c=520 Em=0 £

300 Reseteach ho etar 3 00
. Coolng_1emperature

70.893 Mol
2

4G R 1orace]

%100 [oC)
209.472

284.234

268.995
263.757
238518
223279

208.041
192.802
177.564
162.325
= 147.086
131.848
116.609
101.371

N

dex
1171114 AvMT 1 mde/HTDR QTARFYVRE_1RANK 1 vate/MTY

121114_xMI_1.xude/HIPS_STAREXVE-1890K_lmty _3pm0
7 oC (Standard Solver),Ep=3,887,393 Ec=520 Em=0 £m) asiCoof <eDesigns>
0. 60.0

i
R12.0Rslease Candidate (120.1) 4

~I019NGT 2 e

120627_3.

mm

Cooung_temperature
Time = EOC
x100  [oC]

o 200.472

284.234

268.995
253.757
238518
223279

177.5¢
162325
147.086

116.609
101371

— M 70,803 Moldex
121114 _fixM1_1 xode/HIPS_STAREXVE-1890K_1 te
7 oC (Siandard Soven), Ep=3,667,393 £c=520 Em=0 £
d o

i
R120Release Candidate (120.1)

Moldex3D



AHR: Heating Rod/Colil Design Verification

> A fast analysis tool to verify the heating rod/coil design

> Simulates the temperature distribution inside hot runner
system by steady state approach

> Benefit

— Based on a new method, the temperature calculation
efficiency in hot runner system speeds up 100 times.

— Verify if the heating rod and coil designs function the
heating properly in the hot runner system during the design
stage.

200W heating coill
with uniform pitch

200W heating coill
with variable pitch

Moldex3D
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HRM BRI
False deformation
(over-estimated)

Correct deformation

%JEZ?LZ&}#IEE’\J?F%@'E |
BSR4
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ITRASKAHRTMAIF EFRAK

REBIEWNT LRI - AINERTRAHSHET 4

EE%EF8,571,8285

2013 SPE Automotive Composites Conference & Exhibition&{£

~ \A
FEARIEX
> Fast Filling > Slow Filling
1.0000 ; 1.0000 ;
0.9000 0.9000
R S O R s
0.6000 —# 06000 * \ {
0.5000 % 0.5000 '
0.4000 0.4000
\ / 03000 [

0.3000 .
02000 \/ All 0-2000 ‘\.IIAJ.J.
0.1000 V 0.1000 V
0.0000 - : : : . 0.0000 - : ' : ‘

1 05 0 05 1 -1 05 0 05 1
1.0000 1.0000 W ;
0.9000 0.9000 1
0.8000 o 0.8000 l.k
0-7000 %AZT 0-7000 I \\22
0.6000 0.6000 ¥
0.5000 ’ 0.5000 7 ‘
0~4000 0A4000
0.3000 ° 0.3000 o o °
0.2000 o ® ‘e ® 0.2000 ®
0.1000 0.1000
00000 ‘ : ‘ ) 0.0000 « : : .

1 05 0 05 1 1 05 0 0.5

26
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R @ virginiaTech

*Model development and integration
*Prediction and validation
*New model implementation

LCFP Instrument Panel

= OAK - N
R0 < CTIRRIE  ¥Riboe D7BASF “icen

National Laboratory

27
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Application Real Cases: Earphone Jack

Core deflection during filling stage

Filling_Melt Front Time Melt Front at  0.100 sec
%x10-1 [sec]
—» g 1.003

Filling_Core Shilt Total Displacement
%100 [mm]
— g 1.001

0.934
0.868
0.801
0.734
0.667
0.601
0.534
0.467
0400 popmmeme
0.334
0.267
0.200
0.133
0.067
—. 8 o000

In 2-Way FSI core deflection simulation, the i m
cavity mesh will be deformed along with o
the deflected core

Moldex
247

- 1
139
3.83

0.00 7.00 mrm

Final core shift result at EOF

28
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> Benefit

Model_Shaded Model

— Take the complete model

anisotropic property into
account for ABAQUS stress

analysis

— Save alot of CPU time and memory \*’-....L_"; '
usage when running stress

analysis in ABAQUS

— That makes the full model analysis 2 <P Element number: 776500
in ABAQUS becomes feasible < Part elements: 763460
<% Part inzert elements: 1 2240

Moldex -

_ Output CPU Time Output File Size | ABAQUS Analysis CPU Time

Moldex3D R12.0

Moldex3D R11.0
(Medium-Level reduction)

Moldex3D R11.0
(No Material reduction)

467 sec.

51,599 sec.

458 sec.

Solve 30mins

786MB (2G memory is enough)
Solve 1 day 1

393MB (Huge memory needed)

- Solve 1 day 1

(Huge memory needed)

Moldex3D



More Options of Digimat Output

> To cover complete process-induced variation during
the molding processes, the output items include

Model fiber orientation
Weld line region data
Residual stress

® Digimat-MAP allows to map the residual stress data and
account it as input of mechanical simulations.

Temperature distribution at EOP and EOC
® Includes part and part insert object

® Temperature before and after the cooling step could be
used to perform a warpage analyS|s by Dlglmat

&,

821 172

Moldeng




More Digimat options output in MuCell® Analysis

> A new workflow for MuCell® part structural performance
evaluation

> Moldex3D outputs cell size and cell density data for Digimat
> Benefit

— Completely considers the cell size and cell density effects in
MuCell ® parts

[ Measurements ] Structural analysis

G/e curves

|

Material Model | =

Anisotropic (non)linear

- oot
. -
59 o~ —
Vs . — ] i

/ f"/’,,

- _,.".‘
TEY IR TE T T T
strain

Mapping
i i ] [ Process Simulation ]
- Structural mesh
. . Mucell

31 eDesign She Solid



Multiple Time Step Output of Mold Temperature

> Available output option of mold temperature for multiple
time steps

> Benefit

— Based on the mold temperature variation history, model
deformation behavior can be caught more accurately in
stress solver.




More Output Options to ABAQUS Shell Analysis

> Supports more output options in Shell FEA Interface for
ABAQUS, including:
— Initial strain output
— Packing phase temperature output
— End of cooling temperature output

Abaqus

Moldex3D

End of cooling
emperature output

33 alDesigr Shell i
Moldex3D
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Support arbitrary charge volume & shape setting

Support single or multiple charges

Filling_Melt Front Time

Time = EOF

%100 [sec] i

— 1.672

1.560

1.449

1.338

— 1227

1.116

e 0.004

Molding with one charge

Melt Front at  1.672 sec

Moldex
142 ERun Z:CompressionMolding-new mfe/FPS_FPS-3F40_1_3mtvMDHProject20121214_1_3.pm
7; At 100% (167 sec) (Enhanced Solvert Fiber) Ep=1,698,7{0 Fc=0 Em=0 =MixacdBLlf=

Impart run from DAMDX_ WarkingFolaenir Fram Jimmh G Mordingh MO XEro 12 e D xProjectz

210

R12.0Pre-Releass (120.1) 14:47:58-12-20-2012 20.0

Filling_Melt Front Time

Time = EOF

100 [sec]

— 1374

1.282

1.191

1.100

— 1.008

0.917

Molding with two charges

Melt Frontat  1.374 sec

—® p004 Moldex
142 Run 1:Zompressionlolding-new mfs/PPS_PPS-0F40_ 1ot MDXProject20121214_1pm
77 AH400% (1.37 sec) (Enhanced SalverFibar,Ep=1,698,710 Ec=0 Em=0 =Mixed/BLM>
g?‘lu New rem for virhial molding trias 0o 400
L L
R12.0Pre-Relzase (120.1) 15:04:37-12-20-2012 200
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Molding with one charge

u_Pressure
Time = EOF
%100 [mPpa]

—v g 184.148

180.205
176.262
172.319
168.376
164.433
160.491
156.548
152.605
148.662
144.719
140.776

Pressure distribution

132.891

e (125~184 MPa)

— M 925 p05Molde:

Filling_Fiber Orientation
Time = EOF
x10-1 ]

Fiber orientation

8.155
7811
7.466
7121
6.777
6.432
6.087
5743
5.398
5.053
4.709
4.364
4.019
3.675

— ™ 3330 Moldex

Molding with two charges
e B

Filling_Pressure

Time = EOF

2100 [mpa)
—e g 173472

170.053
166.633
163.213
159.794
156.374
152.954
149.534
146.115
142,695
139.275
135.856

Pressure distribution

129.016

(122~173 MPa)

— 8 g2z2177Moldex

Filling_Fiber Orientation
Time = EOF
x10-1 ]

Fiber orientation

8.155

6.087
5.743
5.398
5.053
1 4.709

4364
4019

3675

3330 Moldex: D

Moldex3D




el

HIIE I EEIA

VA A\

36

Molding with one charge

Filling_Max. Volume Shrinkage
Time = EOF

=w Volume shrinkage
(-1.24% ~ 1.46%

1.282

1.102

0.922

0.742

0.201

0.021

-0.159
-0.339
-0.519
-0.700
-0.880
-1.060

— = 1240 Moldex:D
Warpage_Total Displacement

x10-1 fmm]
—_ 3.646

*  Max. deformation: 0.36 mm

0.486

0.243

— ™ pgoo Moldex: "
133 Run Z:CompressionMolding-nese rafe/PPS_PPS-GF40_1_3 mtrMDXProject20121214_1_3 pro
Z 285 pmng 0~0365 Avg 00792 e (Scale:0.00,Total 1.00), Ep=1,608,710 Ec=0 Era=0 <MiecBLl=
F Son Mmwort run fom DAMDY. JinmAC Moldingh VD XRg 12 DX Projec

L}
RA2 OFre-Release (120.1] 13:40:65-12-21-2012 20.0

Molding with two charges

Filling_Max. Volume Shrinkage
Time = EOF

=== Volume shrinkage
(0.57% ~ 4.64%

4.330

4.016

3.703
3.390
3.076
1 2.763
2.450
2.136
1.823
1.509
1.196
0.883

0.569

Warpage_Total Displacement

%100 [mm]
—_ 1.305

= Max. deformation; 1.3 mm
1431 " " -
1.044
0.957
0.870
0.783
0.696
0.609
0.522
0.435
0.348
0.261
0174
0.087

— M go00 Moldex [
134 Run 1:CompressionMolding new rafe/FFS_PPS-GF40_1mivMDXFrojectZ0121214_1pro
W Z 285 Rng0~ 131 Avg: 0.0725 mim (Scae0.00,Tote, 1.00),Ep=1,698 710 Ec=0 Em=0 <MixectBLM=

Sign Mew run far virtual molding triss

R12 OFre-Release (120.1] 13:38:23-12-21-2012 20.0

00 40.0 mm

Moldex3D
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