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Let’s take a simple example ...
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Front-end from Renault
PP-LGF
Injection molded part
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With Classical FE Modeling tools...
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ANSYS
&. Altair
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get it right™
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Manufacturing impacts Structural Performance”
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. Livermore Software
| A g Technology Corp.
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L e | Replace the usual basic material models by
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* Local microstructure (AR, 6, w.f.)
Abaqus g “ — Nonlinearity
uti p
Part SIMULIA ) / %
% Thermo-dependency

T

Strain-rate dependency

EEEEEEEEEEE

MSC A Software Company



Moldex Q)Q tream

EEEEEEEEEEE
MOLDING INNOVATION

From Simulation to Final Structural Performance

flnjection Molding Maching dl e HpeeE e

Lles Hopger Heatar Mald Cavity [\\\\x¥—ff/

"= Material / (Material Component/System
Processing &8l Microstructure < | Characteristics Performance
Injection  Short Fibers * Mechanical » Stiffness, Strength
sCompression * Long Fibers * Thermal * Fatigue

*MucCell « Electric, ... * Creep, ...
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Moldexzp Astream
Moldex3D covers Multiple Processes and Materials ===
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Moldex3D-Digimat-MSC Software covers =

Front End r -y Q) RENAULT

NVH
— Linear Elastic

Stiffness R
- Elastoplastic '_1;“"“" \ S RHODIA

— Temperature dependent

Impact & Failure \v///4
— Elasto-Viscoplastic (IBELLEBDRG
RHODIA
—  Strain rate dependent > )] ;

—  Failure model SFRP

Creep
— Viscoelastic © osm
- Elasto-Viscoplastic

Durability
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HOW CAN Moldex3D HELP YOU?
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Short fiber Molding Compound
Long fiber Resin Transfer Molding
Mat compression Multi-component molding

Unrelnforced Short fibre 4
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Glass mat PP compression

MSC Software Confidential

Melt Front at  3.952 sec
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Elements for accurate fiber predictions
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-
aaar
]
(TL ]
Flow direction . e
L o R
o .‘) °e° 0% % raw
o) o ranr 1
4) ‘) o 0 it T \
°— .oo.o.. (] | | 1 LY
...._,_._._._...;l......t_‘...:... arm | ! Y .
o — 0% % o ang |
.‘) .b ad
° o, 0 i
o) © 09 0% %o 2
h )y  Particie rotation s Phase sej )
15 ]
e
Moida
rr |Ea el e TET_ I8
=t ey
H—ulf “.“ u enaaly

2. Orientation model

A=A AW O 5 X o)

A® - (W-A-A W)+£D-A+A-D-2A,:D
2 4

A= BT 10ER



Moldexzp SAStream

MOLDING INNOVATION

Moving mesh boundary technique

MSC A Software Company

Initial charge
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Geometry and processing conditions
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DIPLOT. L SOTNA[Engine Cover g i

L

|sotropic Anisotropic

Y orientation

A drastic change of fiber
orientation was found across

The crack propagates across the weldline. This is the main
the rib and follows the reason why crack will follow
weldline. the weldline.

MSC Software Confidential 19
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Good fiber model shows length effect

Short Long

10 ——Maoldex3D's prediction
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Good fiber model shows length effect
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Instrumental panel using MuCell® technology

MuCell Technology Helps Ford Win the Grand Award at the 41% SPE Automotive
Innovation Awards
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Foaming size and cell density
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Thrust Pedal:
Injection Molding Simulation Moldex3D

Moldex3D

Filling_Melt Front Time Melt Front at  1.983 sec

%210 0 [sec]
1.983

1.851
1.719
1.587
1.454
1.322
1.190
1.058
0.926
0.794
0.661
0.529
0.397
0.265

0.133

0.001
Time = EOF

220 Run 1:08330_R10_gateonly mfe/PA66_iramicH 503-2_1 mir/R10 Thurst Pedal_1 pro

e hﬂ At 100% (1.98 sec) (Enhanced Solver Fiber), Ep=550,282 Ec=0 Em=0 <MixecvBL
£ 230 TP 0o 0.0 mm
L ) N |
R10.0{100.4110:17:03-02-15-2012 25.0

MSC A Software



Moldexzp SAStream

MOLDING INNOVATION
MSC A Software: Company

Thrust Pedal — Fiber Orientation

Moldex3D
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Thrust Pedal — Displacement & Stress
900 N Force Applied

MSC’ Software Company

Displacement Stress

Isotropic

anisotropic

0-50 mm range 0-100 MPa rangicAsoftware
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Engine Cover:
Injection Molding Simulation Moldex3D
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Engine Cover — Modal Analysis

_ Natural Frequency Max. Displacement

Mode Isotropic Anisotropic Isotropic Anisotropic
1 96.0 101.4 214.9 205.1
2 322.2 329.8 245.4 220.7
3 345.0 357.3 235.4 227.4
4 410.5 423.2 311.2 288.7
5 464.9 485.8 374.5 355.3
6 616.5 641.9 320.6 310.6

Isotropic - 1 material

Anisotropic - 7177 materials
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Engine Cooling: Vibration

EGR High Pressure Module ___
Water CAC Module EGR Valve |
Water Cooled Charge Air Cooler By-pass Valve

Throttle Valve

EGR Low Pressure
— Module

__EGR Valve
EGR Cooler

Themis™ Valve

Powertrain Cooling System 1

Air Management Cooling Fan System
Air Conditioning Exchangers ( —

Front End Module

Bumper

System — Radiator / Multi temp. radiator

Charge Air Cooler

Pedestrian
Absorbers Condenser
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Flap: Modal Analysis
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Roof System Bearing: Stiffness & Failure
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Performance: Stiffness & thermal behavior Vi)

e Thermo-mechanical behavior of vehicle heater exchangers

Thermo-mechanical Analysis (Isotropy vs Anisotropy)

© Water Tank (Reinforced Plastic) only

e Isotropic (CTE max)

[1 16 Displacement
101 (mm)

e Anisotropic

E1 16 Displacement
1.0 (mm}

DIGIMAT Users Meeting 2013112 >

Copyright© e-Xstream engineering, 2014

4/23/2015

36
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Thermo-mechanical Analysis (Isotropy vs Anisotropy)

© Plus Internal Pressure Load

e Isotropic (CTE max)

160.00
t1 3334
11668
— 10003
83.38
tes 72
§0.07 = =
Fan e Anisotropic
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-0.10 -150.00
i [133.34
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Stress =100.01
B83.35
(MPa) Toso
50.02
[33.30
-16.69
0.03

e Isotropic (CTE min)

Stress
(MPa)

vaieo
DIGIMAT Users Meeting 2013116 >

eLstream
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Performance: Airbag Housing Strength in Deployment

Force (N) _Ies: ;
8000 4 —Tes
—Test3
——FT Hybrid dof
—FT Hybrid xml
6000 - —RSC Hybrid xml
\—ﬁ —Moldex Hybrid 02d
Isotropic DSM
4000 -
2000 -

v The failure with DIGIMAT
HYBRID 4.4.1 occurs in
hooks heads, like in the
test

DCDigimat USERS’ MEETING 2013 12000

eLstream
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Faurecia Seat - Design of SFRP

SOLVAY

« Challenge
— Metal replacement by TECHNYL®

Reference Seat Multifunctional Seat Pan

All steel Injected PA6/GF30 .
J 50% parts reduction

[ (including screws and rivets)

Cushion length adjustment and powered tilt function Same functionality

MSC Software Confidential 2750 g 38 1 665 g MSC A Software
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Faurecia Seat - Design of SFRP

SOLVAY
* Injection Molded Part

Strong orientation

Al
B

Random orientation

MSC Software Confidential



Faurecia Seat - Design of SFRP SOLVAY

« Simulation Strategy

— Complete front crash test and simulation (65 km/h)
» Tests performed at Faurecia facilities
* LS-Dyna explicit analyses at Solvay

— Investigation of a simple sub-system
» Tests and simulation performed at Solvay application development laboratory

MSC A Software
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Faurecia Seat - Design of SFRP

SOLVAY

e Failure Correlation

— Focus on 3 significant events
* Rib buckling
* Rib failure
* Failure evolution

MSC Software Confidential 41 MSC A Software
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Faurecia Seat - Design of SFRP

* Failure Correlation SOLVAY
— After 54 ms: first failure evolution

Standard Empirical MMI Experiment

ISO 527 . 1SO modified MMl

e = 61090028
Frame 32 = 61.999962
Frame 32

Failure goes in wrong Failure stops. Failure continues
direction. Wrong prediction. following rib base,
Good prediction.

MSC Software Confidential 42 MSC A Software
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And many other applications = Gl
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CONCLUSION

Moldex3D-Digimat-MSC offers and End-to-End Solution to
accurately model

=>» Multiple Materials (SFRP, LFRP, MuCell)

=>» Multiple Processes (Injection, Compression, MuC)

=>» Multiple Performances (NVH, Stiffness, Impact, Failure, Creep,
Fatigue, ..)

=> Multiple Applications (Automotive, E&E, Aerospace, consumer ... )
=> Multiple Scales (Material, Component, System)

This solution is validated and adopted by hundreds of
companies worldwide

MSC A Software



THANK YOU !




