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Parameter StudyParameter StudyParameter StudyParameter Study ---- ObjectiveObjectiveObjectiveObjective

• To investigate the individual
effect of a number of parameters:
– Impact Conditions
– Material Properties
– Software Control
– Processing Power



R
ob

us
t.

 G
R

D
1-

20
02

-7
00

21

2

Base Line (Reference) Model RunBase Line (Reference) Model RunBase Line (Reference) Model RunBase Line (Reference) Model Run

• Vehicle Model: GM_R4
• Barrier Model: ESP-N2
• Number of CPUs: 4
• LS-DYNA Version: V970rev.5434a
• Vehicle Mass: 893kg
• Impact Speed: 100km/h
• Impact Angle: 20deg
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Base Line ResultsBase Line ResultsBase Line ResultsBase Line Results

• ASI: 0.80
• THIV: 23.7kph
• PHD: 12.86g
• Dynamic Deflection: 666mm
• Working Width: 748mm
• Exit Speed: 81.49kph
• Exit Angle: 7.57deg
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Changes in Impact ConditionsChanges in Impact ConditionsChanges in Impact ConditionsChanges in Impact Conditions

6.0881.3474064912.1621.600.76893/102/19

5.9882.7989481210.5424.300.88893/105/21.5

8.2278.2380772312.0025.180.90893/100/21.5

6.2984.6081371913.0423.120.89893/107/20

7.5781.4974866612.8623.700.80893/100/20

Exit
Angle

Exit
Speed

WWDDPHDTHIVASIWeight/Speed/
Angle
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Changes in Impact Conditions (%ages)Changes in Impact Conditions (%ages)Changes in Impact Conditions (%ages)Changes in Impact Conditions (%ages)

-19.7-0.2-1.1-2.6-5.4-8.9-5.0893/102/19

-21.0+1.6+19.5+21.9-18.0+2.5+10.0893/105/21.5

+8.6-4.0+7.8+8.6-6.7+6.2+12.5893/100/21.5

-16.9+3.8+8.7+8.0+1.4-2.4+11.3893/107/20

7.5781.4974866612.8623.700.80893/100/20

Exit
Angle

Exit
Speed

WWDDPHDTHIVASIWeight/Speed/
Angle
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Changes in Impact Conditions (%ages)Changes in Impact Conditions (%ages)Changes in Impact Conditions (%ages)Changes in Impact Conditions (%ages)

-19.7-0.2-1.1-2.6-5.4-8.9-5.0893/102/19

-21.0+1.6+19.5+21.9-18.0+2.5+10.0893/105/21.5

+8.6-4.0+7.8+8.6-6.7+6.2+12.5893/100/21.5

-16.9+3.8+8.7+8.0+1.4-2.4+11.3893/107/20

7.5781.4974866612.8623.700.80893/100/20

Exit
Angle

Exit
Speed

WWDDPHDTHIVASIWeight/Speed/
Angle
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Changes in Material PropertiesChanges in Material PropertiesChanges in Material PropertiesChanges in Material Properties

7.6780.2576668212.7223.400.82UTS: -24%

7.5078.2985276310.6822.600.76Yield Stress:
-21%

1.4775.927826959.8324.000.82Rail & Post
thick.: -5%

9.0679.1671261510.5723.500.82Rail & Post
thick.: +5%

8.1379.7374465814.0123.900.78E: -2%

6.0678.5976567812.5823.600.79E: +2%

7.5781.4974866612.8623.700.80Baseline

Exit
Angle

Exit
Speed

WWDDPHDTHIVASIChange in
Properties
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Changes in Material Properties (%ages)Changes in Material Properties (%ages)Changes in Material Properties (%ages)Changes in Material Properties (%ages)

+1.3-1.5+2.4+2.4-1.1-1.3+2.5UTS: -24%

-0.9-3.9+13.9+14.6-17.0-4.6-5.0Yield Stress:
-21%

-80.6-6.8+4.5+4.4-23.6+1.3+2.5Rail & Post
thick.: -5%

+19.7-2.9-4.8-7.7-17.8-0.8+2.5Rail & Post
thick.: +5%

+7.4-2.2-0.5-1.2+8.9+0.8-2.5E: -2%

-19.9-3.6+2.3+1.8-2.2-0.4-1.3E: +2%

7.5781.4974866612.8623.700.80Baseline

Exit
Angle

Exit
Speed

WWDDPHDTHIVASIChange in
Properties
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Changes in Material Properties (%ages)Changes in Material Properties (%ages)Changes in Material Properties (%ages)Changes in Material Properties (%ages)

+1.3-1.5+2.4+2.4-1.1-1.3+2.5UTS: -24%

-0.9-3.9+13.9+14.6-17.0-4.6-5.0Yield Stress:
-21%

-80.6-6.8+4.5+4.4-23.6+1.3+2.5Rail & Post
thick.: -5%

+19.7-2.9-4.8-7.7-17.8-0.8+2.5Rail & Post
thick.: +5%

+7.4-2.2-0.5-1.2+8.9+0.8-2.5E: -2%

-19.9-3.6+2.3+1.8-2.2-0.4-1.3E: +2%

7.5781.4974866612.8623.700.80Baseline

Exit
Angle

Exit
Speed

WWDDPHDTHIVASIChange in
Properties
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Changes in Processing ProcedureChanges in Processing ProcedureChanges in Processing ProcedureChanges in Processing Procedure

10.4172.927836859.7022.900.78Two
Processors

(13hrs, 43mins 4sec) *

10.4172.927836859.7022.900.78One Processor
(19hrs, 23mins 18sec) *

5.9376.2674866011.3623.300.81Software
change

(backwards)

7.5781.4974866612.8623.700.80Baseline

Exit
Angle

Exit
Speed

WWDDPHDTHIVASIChange in
Properties

* Added mass changed: causing the differences to the baseline
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Changes in Processing Procedure (%ages)Changes in Processing Procedure (%ages)Changes in Processing Procedure (%ages)Changes in Processing Procedure (%ages)

-21.7-6.40-0.9-11.7-1.7+1.3Software
change

(backwards)

7.5781.4974866612.8623.700.80Baseline

Exit
Angle

Exit
Speed

WWDDPHDTHIVASIChange in
Properties
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RESULTSRESULTSRESULTSRESULTS
• All of the factors examined have had an

effect on the final results to different
levels (with the exception of the number of
processors).

• In particular:
– Increases to the impact speed
– Changes to the material Yield Stress
– Increases to the rail and post thicknesses

• The records kept of model runs should be
detailed and record as much information
as possible, including aspects such as:
– Impact Conditions
– Material Properties
– Software used

• Although there are many more factors
which we have not been able to examine
to date.


