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Goal

To evaluate the performance of the
wheel impact model within SIMON
DyMESH by simulating a rollover crash
test involving significant interaction
between the wheel of the bullet vehicle
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Outline

1. Review of SIMON/DyMESH Wheel
Impact Model

2. Full Scale Test Configuration and
Simulation Set-Up
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1. Review of SIMON/DyMESH
Wheel Impact Model
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Review of SIMON/DYMESH Wheel Impact Model

 DyMESH: “Dynamic MEchanical Shell”.

« Wheel impact model introduced in w ..
SIMON Version 3 within HVE Version 9, | -Hf
iIn April 2012 i

« Allows DyMESH simulations involving
Impacts between the wheels and sprung
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Review of SIMON/DYMESH Wheel Impact Model

 Each wheel assembly is a DyMESH object with mass and
a mesh

* Properties of the wheel assembly are defined by tire
dimensions, inertia and radial stiffness

« Tire kinematics are included: spinning wheels create
moments and forces from tangential friction
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Review of SIMON/DYMESH Wheel Impact Model
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Review of SIMON/DYMESH Wheel Impact Model

« EDC DyMESH wheel impact model demonstration:
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2. Full Scale Test Configuration and
Simulation Set-Up
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« Test conducted by W.R.
Haight at 2012 ARC-CSI
Crash Conference

e 2011 Jeep Grand
Cherokee induced to roll
over by drlvmg up and

#9 2012 ARC-CSI DATA DVD INCLUDED

Cellision

The International Compendium for Crash Research
VOLUME 7 FALL 2012
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DglAlg Simulation Set-Up
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 Integration timesteps = 0.001 sec

« Point contact tire model active, only

 Results in 1 Y2-minute run time for 2 Y2-sec
simulation on 3.40 GHz PC with 12 GB RAM
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3. Simulation Results
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t=0.11 sec
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t=1.10 sec
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Simulation Results

2. Tire on
middle of
hood

Roll Rate v. Time

200

—Test Data

——Simulation

4. Right side of
vehicle body
touches down

150 l

™

Roll Rate (deg/sec)

1. Contact

0.4

05 06 0.7
Time (sec)

0.8

0.9

1.0 1.1 1.2 1.3

1.4




DI/AAL

engineering S|mUIat|0n RESUItS

Yaw Rate v. Time
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Simulation Results

Pitch Rate (deg/sec)

150

125

100

75

50

-50

Pitch Rate v. Time

—Test Data

—Simulation

-

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7 0.8
Time (sec)

0.9 1.0 11 1.2 1.3 1.4




DI/AAL

engineering

Simulation Results
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Lateral Acceleration v. Time
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* In an initial comparison study, the DyMESH wheel impact model
functioned to properly alter the path of the bullet vehicle as it overran
the body of the target vehicle

« The primary parameters examined in this study were the stiffness of the
body of the target vehicle and the force-deflection relationship of the
wheel assembly of the bullet vehicle

« The proper simulation of the entirety of the rollover event was not a
focus of this study, however, the bullet vehicle’s behavior was
adequately modeled from impact through separation from the target
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