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Softwarekompetenz

Moldex3D
T-SIM

B-SIM

die Softwareldsung ftr die Auslegung und Optimierung des
Kunststoffspritzgiel3prozesses

die Softwarel6sung ftr das Tiefziehen

die Softwareldsung fir das Blasformen

« die LAsung fur die Vermeidung einer ungleichméafigen Fullung

die Losung zur Konvertierung und Aufbereitung von 3D-CAD Daten

CADdoctor®
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Automotive plastics application

ARG TSR Y woma
W
l’-"!‘ mﬁearing System
. it Sing
' o O

ST

Air Intake

Airbag Container Electronic Connectors

Spare wheel Recess

Engine Cam Cover

L

AN

o \

- \
. ! l

Lower B-Pillar
Front end

&SLstream

...........

Moldex3D




Ubersicht Simulationsmoglichkeiten S 1 TVi 27V
Leichtbau
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Metal replacement
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Bi-injection two-color IP
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Thrust Pedal — Filling Animation

Moldex3D
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x10 0 [sec]
1.983

—
1.851
1.719
1.587
1.454
1.322
1.190
1.058

0.926

—1 0.794
— 0.661
— 0.529

— 0397

0.265

0.133
— 0.001
Time = EOF

220 Fun 1:06330_R10_gateanly mfePaE66_Utramid1303-2_1 mir/R10 Thurst Pedal_1 pro
-0 At 100% (.98 sec) (Enhanced Soker+Fiber) Ep=330 2832 Ec=0 Em=0 =Mixec/Bill=

£ = 230 Fibat oo 50.0 mm
i Y |

RAQOMO0.4] 10047 :02-02-15-2012 250

Moldex3D




u
<
u
N

Thrust Pedal — Fiber Orientation

Moldex3D
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Structural Performance S i Vi iS/\
Evaluation of Fiber Part

PROCESS —— W STRUCTURE

Phase Material & Composite
Microstructure -
-Fiber Shape _|

-Fiber Weight Fraction - —
-Fiber Length Distribution & -

Fiber Orientations Structural FEA

Moldex3D

MOLDING INNOVATION
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Thrust Pedal — Displacement & Stress | Siivii=/\
200Ibf (900 N) Force Applied

Displacemnet

isotropic

anisotropic

0-50 mm range 0-100 MPa range
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Fiber: Fiber Length Prediction

» Provides the option to consider fiber breakage behavior induced by screw
 Moldex= R13 can also predict the fiber length within the melt in the screw stroke
area, and the length result agrees with the experimental data
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. . Characterization of Fiber Length Distribution in Short and Long-Glass-Fiber Reinforced Polypropylene during Injection Molding Process, KASETSART
eDesign solid JOURNAL: NATURAL SCIENCE, Vol. 42, pp. 392 - 397 (2008)
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Enhanced Fiber Length Simulation

Don’t consider fiber breakage in screw Consider fiber breakage in screw

Range from 5.0 - 9.3 mm Range from 0.5 - 1.0 mm

Filling_Fiber Average Fiber Length (by Number) Filling_Fiber Average Fiber Length (by Number)

Time = EOF Time = EOF
[mm] [mm]
9.346 1.012
9.059 0.979
8.771 0.945
8.484 0.912
8.196 0.878
7.909 0.845
— 7.621 0.811
7.334 0.778
7.047 0.745
6.759 0.711
6.472 0.678
6.184 0.644
5.897 0.611
5.610 0.577
5.322 0.544
5035 Moldex:! 0510 Moldex !
144 Ruon S: Sample rnde/4BS_Terluran9285G3_1.mtr/Sensor PYT_1.pro 146 Ruon 1: Sa.mpls mde/4BS_Terluran9285SG3_1.mtr/Sensor PYT_1.pro
Z 282 png503~9.35 Avg:7.66mm (@7100% (2.02 sec)) (Enhanced Solver+ Fiber), Ep=593,914 EC—O Em=0 <eDesign3> Zz 278 Rng 051~1.01 Avg:0.683mm (@7100% (2.56 sec)) (Enhanced Solver+ Fiber), Ep=593,914 Ec=0 Em=0 <eDesig
r 324 LF (20 ram) withOut breakage ] r 343 LF (20 ram) WITH screw breakage CB = 0.02) + indiex 23 00
% m [T T T
R13.0Release Candidate (130.1) 14:18:45-04-01-2014 200 R13.0Release Candidate (130.1) 14:16:46-04-01-2014 200

Borew-nduoad Fibe: Breakaze

Initial fiber length: 10 mm .
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Scope of foam injection molding

Foam Injection

/\

i s
/\ /\

[thermoplastic} [ thermoset }

[thermoplastic} [ thermoset }

| e Cam

ABS EVA foam PU foam
PVC

PC

PET

Moldex3D




Microcellular Foam Injection Molding e

Innovation !Q: e
Gas (N, or CO,) is propelled under pressure into the —=

polymer melt and causes very small air bubbles with
injection into the injection mould.

heating band

screw

material barrel

material cross section - enlarged

fixed tool half

finished part is ejected

movable tool half is retracted

fine-cell foam structure 5 - 50 ym

http://03429d3.netsolhost.com/injection-molding-solutions/implementing-mucell.php

Moldex3D
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MuCell® + LGFPP Instrumental Panel

MucCell Technology Helps Ford Win the Grand Award at the 41° SPE Automotive
Innovation Awards |

Filling_Melt Front Time
%10 D [sec]
— g 2511

2.344

2176
2.009
1.842
1.674
1.507
1.339
1.172
1.005
0.837
0.670
0.502
0.335
0.168
— S 0.000

Moldex
—y
Livonia, Ml & Wilmington, MA, Nov. 9, 2011 — The Society of Plastics Engineers awarded e e
Ford's use of the MuCell process the Grand Award at the association’s 41% Auto Innovation
Awards Competition, held November 9" at the Burton Manner, in Livonia, M. The instrument
panel was originally entered in the Process/Assembly/Enabling Technologies category. By
creating the instrument panel structure for the new Ford Escape in microcellular foam, weight is
reduced more than 1 Ib, mechanical properties are improved, molding cycle time is reduced
15%, and molding clamp tonnage is reduced 45%, saving an estimated $3 US / vehicle vs. solid
injection molding.
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MuCell® + LGFPP Instrument Panel

Cell Structure

Filling_Cell Density
%10 4 [Miccli -
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MuCell® + LGFPP Instrument Panel

Warpage comparison

Solid part MucCell® part

Moldex3D
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MuCell® + LGFPP Instrument Panel
Summary
‘ Solid Part- MuCell Part- °
Part Weight [g]- 2724.2. 2446.9. : 10% W.R
(o} <N\,
Max. Clampmg 1579. 699.5. ° 55% Reduction
Force [Ton (m)]-
x-Displacement 11.37. 3 31. .
[H]Hl]a
y-Displacement 15.69 6.87 .
[H]Hl]a ’ ’
z-Displacement 2 27. 332, a
[H]Hl]a

Part dimension: 644.5%1415.8%562.4 (mm)}

Table 1 _Comparisons of simulation results from
conventional injection molding and microcellular
injection molding. Weight reduction: 10.18%.
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More Digimat options output In SiivViieA
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

[ Measu rements] Structural analysis
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Meeting your challenges

Case study 1:

Critical WIT parts design optimization
with Moldex3D

Meeting your challenges

Application to water injected pedals

Moldex




CURRENT SITUATION

INNOVATION

* New Markets
* New Products
* New Processes

Moldex3D



Safety part
Ergonomical requirements

Very restrictive mechanical
requirements: |
=Strength
=Stiffness

Relatively complex geometry

Moldex3D



Moldex 3D & BATZ: WIT simulation research

= Working jointly since 2012 to improve WIT simulation capabilities of
Moldex3D, in order to speed up the development process of a pedal

=Mass prediction =Costs savings

Actual part manufacturing / engineering

®"Process prediction =Reduced cycle time
Moldex3D VTSP -rccuced tooin
b i final part prediction development time
MOLDING INNOVATION
—Q
WIT Process simulation capabilities ]

Moldex




Moldex3D

MOLDING INNOVATION

Software & simulation
Lol capabilities improvement

o OR 4
3 Py -
vt

Analysis / measurements
~ .
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Prototype inner
geometry modelization

A

Moldex3D

Injection simulation

Simulated pedal was 15%
lighter than injected part



Project development

Challenges

Solutions

Outdated process/material data

Prior software version

Moldex3D

ODutput mesh handling difficulties

Updated pedal / water inlet geomet




Current situation

First trials I

60% improvement

Mass prediction:

IV-\ E}imulation is 15% lighter

Mass prediction:

30% improvement

Mechanical behavior:

e | Simulation is 15% lighter

R

Moldex

Mechanical behavior:

Simulation is 10% less stiff




Automotive composite S i Vi i5/\ )
development trend

Laminate

Lesson learned from the aerospace industry

Filament
winding

o —
g% - — (C;(L\/In;rpression
== S

E—) Short fiber
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Lightweight future

perspectives.3ds.co
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Compression Molding Process

>A simplest way to make rubber products

>|t's a process which involves:

COMPRESSION MOLDING

1. MEASURED POWDER 2. MOLD CLOSES UNDER
HEAT & PRESSURE
4 4. Open the mold and remove the part
MOLD OPENS (The excess rubber, called flash,
= needs to be trimmed off the part)

FINAL PRODUCT
>In some applications, compression molding is still the best way

Image Ref: http://paws.wcu.edu/ballaaron/www/met366/modules/module5/imagelPS.JPG

Moldex3D
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Multiple Charge Design Simulation SiiviiZ/N\

>Support arbitrary charge volume & shape setting
>Support single or multiple charges

Molding with one charge @ : Molding with two charges & = )

Filling_Melt Front Time Melt Front at  1.672 sec Filling_Melt Front Time Melt Frontat  1.374 sec
Time = EOF P ST Time = EOF ——— ~
#100  [sec] h Tt %100 [sec] i e
—e g 1672 S —epm 1374 B T
1.560 T 1282 e
1449 T 1191 )
1338 1.100 1
H 1227 I 1008 |
H 1116

H o917 |
1.005

Q 0.893

0.826 3

0.734

—® po0s Moldex — 8 go0a Moldex
142 Run Z:Compressionialding-new.mfe/FES_PPS-3F40_1_3 mirMDXProject20121214_1_3pm

142 Run 1:CorapressionMalding-nesrafe/FPPS_PPS-GF40_1 mteMDHPrajectZ0121214_1.pra
77 At 400% (167 sec) (Enhanced Sailver Fibed Ep=1,608,710 Ec=0 Em=0 <Mie@BLAE= 7 AF700% (1.37 sec) (Ephanced Solver+Fiber), Ep=1,698,710 Ec=0 Em=0 <Mixed/BLW>
S0 'rwart vun fram DAMDOL WorkingFordenJimmitPartiFrom LimmACampression Moldin\MDXRyplectart 2121 RAnalysis\Rypl DX Project? g oy e for virteal moiding trizi 0o 400 mm
R1Z.0Pre-Release (120.1] 14:47:58-12-20-2012 00

R12.0Pre-Release (120.1] 15:04:37-12-20-2012
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Result Comparison of Charge Designs (1) Siivii@/\

()
-
Molding with one charge ‘—& Molding with two charges "m

Filling_Pressure Filling_Pressure
Time = EOF Time = EOF
%100  [MPa] %100  [MPa]
— g 184.148 — gy 173472
I 180.205 I 170,053
176.262 166.633
— 172319 — 163213
(— 168.376 — 159.794
—{ 164.433 — 196.374
— 160.191 — 152.954
146.548 149.534
I 152.605 I 146.115
148.662 142.695
H 114719 — 139.275
H 140776 — 135856
136.834 P d . . b . 132436 P d . . b .
1z ressure distribution 129016 ressure distribution
128.948 125597
— 8 125.005Moldex [ — M 122.177Moldex [
333 Run Z:Compressioniolding-new rafe/PPS_PPS-GF40_1_3 mty WD ProjestZ0121214_1_3.pro 333 Run 1:Compressioniolding-new rafe/PPS_PPS-GF40_1.mte/IVD3Praject20121214_1 pra
301 mng: 125~ 184 Avg 143 MPa (@700% (1,67 sec)) (Enhanced Solver+Fiber), Ep=1,698,710 Ec=0 Em=0 <MbedELu= 301 mng: 122172 Avg 142 MPa (@7 00% (1.37 sec)) (Enhanced Soiver+Fiber, Ep=1,698,710 Ec=0 Em=0 =MbedBL=
4‘*— 4 :757 irpart ru from DAMD W i T ¥ 12121 nalysig) gl MO XProjes 4“' Z :757 New run far virtual molding iz . 400 mm
R12.0Pre-Release [120.1] 16:38:41.12.20.2012 20.0 R12.DPra-Release [120.1] 16:41:02.12.20.2012 20.0

One-charge design has more uniform pressure distribution than two-charge design

Uneven pressure distribution leads higher deformation

Moldex3D o
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Result Comparison of Charge Designs (2) [

Molding with one charge Molding with two charges

Filling_Fiber Orientation Filling_Fiber Orientation

5.398
 5.053

— 4.709

4.364
4.019

Fiber orientation : Fiber orientation

3330 Moldex’! — & 333 Moldex:D

One-charge design has more uniform fiber orientation distribution

The area of perpendicular fiber distribution leads part weakness to external force loading

Moldex3D o



Result Comparison of Charge Designs (3) [ Siivii? -w
o

Molding with one charge

Volume shrinkage (0.57%~4.64%)

Volume shrinkage (-1.24%~1.46%)

PEEEREREEq@EL S

i

-—~Max. deformation: 0.36 mm SR Modec . —Max.-deformation: 1.3 mm

One-charge design minimizes the deformation losses

© With Moldex3D, users can find a shortcut to design solution

Moldex3D c




Resin Transfer Molding features

+LS-Dyna
*Fibersim
*NX laminate composite

( 1. Preforming

Moldex3D

2. Resin Injection

Fabrics are usually used
as a reinforcement in
RTM. Dry fabric is
formed at first.

3. Resin Cure

Then the resin is injected
within this preformed dry
fabric and cured to create the
final composite part.

Tool design, processing

Moldex3D
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Resin Transfer Molding
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78 Ran 1:BMW AR SEAT_0430.safe/Epory_Tes L\ MW AR SEAT_0430 mfe/Epoxy_Tes mst_1 zutx/Tober_Seat_2.pro ° = DSt e
» 353 120% (5,83 0c) (Ennanced Sohed 7 FasiCood <Prisme Covy otun ” o
- ag 0w 15 J 5

Time « €0 Time - £0F
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12501 1583
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750 501
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5000 H 63
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a3 H 4223
2500 H 2167
1667 2am
0833 105
o000 Moldex — & 000 Moldex
Run 1:EMW AR SEAT_0430 rafe/Epexy_Terup_0927_Vis_const 112t 78 Run 1:EMW AR SEAT_0430 afe/Epoxy_Tem. const_1 smtx/Tobes_Seat 2pro
nhanced Soned, Ep=33,7 L' 353 21 77% (15,0 sec) (Enhanced Soked, E0=33,726 Ec=0 Eme0 (FastCood <Prisem> .
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Complete fiber reinforced process
portfolio

Molding Compound
Resin Transfer Molding
Multi-component
molding

Short fiber
Long fiber
Fiber Mat compression

Long fibre

LY il A )
.. vo® ..‘..
v". \J
' B \ .

Unreinforced Short fibre
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Interessiert? Sprechen Sie uns an:

SimpaTec GmbH SimpaTec GmbH

Steffen Paul Steffen Paul

Am Hoheloh 3 Wurmbenden 15

98527 Suhl 52072 Aachen

Telefon: +49 3681 707207 Telefon: +49 241 565282-80
Email: s.paul@simpatec.com Email: s.paul@simpatec.com
www.Simpatec.com www.simpatec.com
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