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ADOPT INJECTION MOULDING
MANUFACTURING EFFECTS TO

IMPROVE PARTS' CRASHWORTHINESS




Problem

Increase the crashworthiness of plastic parts

> Big and complex parts vs local fiber orientation (SFRP)
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Proposal

Consider Injection Molding manufacturing effects

 Fibers’ orientation

« Weld lines
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Fiber orientation

Weld lines formation

—  Orthotropic properties
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Solution

Assign local
material
properties

Post-
processing

Injection Pre-

Molding run processing
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ME GenYld
CrachFEM
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1. The CAE process
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The CAE process
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2. One-step injection molding
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One-step injection molding

Early design stage product development

» Quick setup
» Standard capabilities

> No extra resources
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Quick & easy Fill time

Weld lines

Orientation
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Standard capabilities

Trigger with run

« Control gates’ triggering

» Direct post-process

Trigger with melt front
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One-step injection molding

83k elements

(ﬁ}gagime (Hours)

ter! « Inside ANSA

* Free use
* On working model

« Remarkably quick
= solvers
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3. Pre-processing the results
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Pre-processing results

The process
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External solver

Moldex3D Run analysis

Create
*INITIAL_STRESS

Export solver file

Map results
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Special tool for:

Non-destructive way

Perfect zone

Transfer nodes
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Visual inspection

Special tool for:

B “#iimis_STRESS SMELL BNITIAL STRESS SHELL]

Tensors’ arrows

all
a22

*INITIAL_STRESS Tensors’ plots
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4. CrachFEM material model

www.beta-cae.com



Predictive
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CrachFEM material model

One material model — many applications
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CrachFEM material model

One material model — SFRT
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CrachFEM material model
Fiber distribution
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Material card for PA6-GF30

Isotropic

Orthotropic
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CrachFEM-modules for SFRT
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orthotropic
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Coupon level

Experiment
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Coupon level
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Orthotropic |14
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5. Simulation results
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Simulation results

Generic hat profile

anisotr,
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Simulation results

Injection molding

1 nozzle at the front side

2 nozzles
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Axial torsion
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Axial crushing
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3-point bending
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Conclusions

Minimum resources
Easy pre-processing

Advanced solutions

Robust simulation

High accuracy

for part improvement in pre-mature stage

of the results using the dedicated tools

for connecting ANSA with external solvers

integrating the manufacturing influence

using modular CrachFEM material model
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Stay connected
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