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Agenda

� Quick overview compatibility and barrier tests

� BMW report requirements

� Report user interface

� Workflow from ASCII input to 3D animation

� 2D physical barrier plots

� Mathematical result evaluation

� Summary
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Compatibility and Full Width Barrier Tests

� Safety of vehicle occupants depends on both the vehicle
• they are driving in
• with which it collides

� Historically the emphasis was on mass ratio only

� Today important factors for car impact compatibility are
• Compartment strength

• Structural interaction
• Load distribution
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Compatibility and Full Width Barrier Tests

� A number of tests and performance 
criteria are under development 
worldwide to quantify a vehicle’s 
structural design in frontal impacts.

� Full width barrier test procedures, 
rigid and deformable
• Compatibility Target Values
• More factors in development phase

Barrier Test

Total Barrier Force

Rigid Wall             Deformable Barrier
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BMW Barrier Crash Report Requirements

� Support of different data sources
• Abaqus ODB, PamCrash DSY, Test Data in ISO Format, ….
• Channel allocation for different name conventions ( BMW, suppliers)

• Easy adding of new data sources

� Comparison of data from different sources
• Mathematical processing (filtering, synchronization) of raw data

� 2D Curve Plotting
• Plots must reflect the physical load cell barrier structure

� 3D Animation Plotting
• 3D time-dependent visualization of force, impuls
• Comparison between simulation(s) and/or real crash(es)

� Report Protocol and Documentation
• Documentation of missing channels

� Support of Standardized / Non-standardized factors
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Report Graphical User Interface

� Report Parameter

• Data source(s)

• Channel Coding
(BMW, Supplier)

• Car and barrier 
dimensions

• Time range / 
Sampling rate

• Report layout

• Types of created 

result files
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Input: Multiple ASCII Files

/Customer test ref. number :90CF4705
/Test object number :2
/Name of the channel :Kraftmesswand
/Location :L0LOMA005547FOZA
/Direction :Z
/Prefilter type :2000
/Channel frequency class :A
/Channel amplitude class :102400.00
/Sampling rate              :0.0001000
/Unit                       :N
/Time of first sample :-2.00000E-01
/Number of samples :7000
REM --------------------------------------
/First global maximum value :-4.11250E+03
/Time of maximum value :+3.19000E-02
/First global minimum value :+1.44375E+03
/Time of minimum value :+4.70000E-03
/Dimension                  :FO
/Bit resolution :16
+0.00000E+00
+0.00000E+00
+0.00000E+00
+0.00000E+00
+0.00000E+00
+0.00000E+00
+0.00000E+00
+3.12500E+00
+3.12500E+00
+3.12500E+00
+0.00000E+00
+0.00000E+00
+0.00000E+00
+0.00000E+00
+0.00000E+00
+0.00000E+00

From ISO Data to 3D Animation - Overview

Output: 3D Animation (H3D Format)
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From ISO Data to 3D Animation - Workflow

ISO Data 

Trimmed / Filter XY Data

Save curves in 2D Binary Plot Format

Convert to 3D Binary Resultfile for 3D Barriemodel

Export to Altair H3D (incl. Model, Result and Layout)

Synchronized 2D Plot Data

Postprocessing in HyperView / HVP / PPT
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3D Animation Comparison Plots

� Subtraction of results from two different sources

� Model, Results and Layout saved in Altair H3D Format
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2D Plots All Load Cells

� Force / Impulse over Time
• Comparison of two data sources

• Plot reflects barrier load cell structure
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Comparison 2D Plots All Load Cells

� Comparison between two data source
• Data Source 1 – Data Source 2 per load cell
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Summarized Plots

Examples:
� Total Force / Impulse  over Time

• Accumulated of all Load Cells

� Maximum Force / Impulse of All 
Timesteps
• Static Plot
• Display timestep per cell
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Report Protocol and Documentation

� Report parameters
� Resultfile Structure

� Missing channels

� Data Source dependent 
channel allocation
ISO  / Customer Code
0597 / 0101
0592 / 0102
......

� and more ....

…..
3 sec: HV 25020.000 KB:     9519 / 1015
3 sec: HV 25020.000 KB:     9514 / 1016
3 sec: HV 25020.000 KB:     9508 / 1017
3 sec: HV 25020.000 KB:     9503 / 1018
3 sec: HV 25020.000 KB: Channel allocation successful.
3 sec: HV 25020.000 KB: Sover settings for converted ISO files successful.
3 sec: HV 25504.000 KB: Page 2 added....
3 sec: HV 25548.000 KB: Start reading result file D:/…/90CF4705_channel_..
5 sec: HV 35620.000 KB: Start reading channel 1 ....
5 sec: HV 35844.000 KB: Start reading channel 10 / 180 ...
6 sec: HV 35880.000 KB: Start reading channel 20 / 180 ...
…..
9 sec: HV 36428.000 KB: Start reading channel 170 / 180 ...
9 sec: HV 36468.000 KB: Start reading channel 180 / 180 ...
9 sec: HV 36476.000 KB: 0 curves are missing in result file D:/../…
…..
604 sec: HV 222408.000 KB: Plot page "Height of Force e90_us_6zyl_kmp" added
607 sec: HV 222568.000 KB: Start creating average height of force page ....
607 sec: HV 222576.000 KB: Start Creating Plotting Page Total Force All Cells ....
608 sec: HV 223032.000 KB: Page 44 added....
608 sec: HV 223044.000 KB: Plot page "Total Force 90CF4705_channel_001_...
610 sec: HV 223740.000 KB: Plot page "Total Force e90_us_6zyl_kmp" added
612 sec: HV 224320.000 KB: Start creating all forces all cells page ....
613 sec: HV 224796.000 KB: Page 45 added....
613 sec: HV 224808.000 KB: Add kmp border raster curve....
…..
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Compatibility Target Values

� Total Force
� AHoF (Average Height of Force)

� HoF (Height of Force)

� HoF 400 (Height of Force 400)
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Compatibility Target Values

� Compatibility Target Values
• HSI (Horizontal Structural 

Interaction)
• VSI (Vertical Structural 

Interaction)
• Measure for load distribution

� Method development 
• Assessment of function 

parameters

VSI Step 1 = 0
VSI Step 2 = 0.39893, 0.39893, 0
HSI Step 1 = 21.1186, 0, 21.1186
HSI Step 2 = 36.0168, 8.19241, 27.8244
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Summary

� HyperWorks provides an open, flexible and programmable framework
• Possibility to implement highly automated reports

� Realization of Reports
• Flexible implementation supports both automation and environment for 

method development

• Fast implementation by Altair Product Development

� BMW Benefits
• Standardized Evaluation of compatibility Target Values

• 3D-Animation of Target Values

• Exchange of reports with non-Altair customers / suppliers
(PowerPoint / HyperView Player)



Automated Evaluation of Crash Barrier Tests with HyperWorks - Sascha Schulz / Stefan Eberhard Copyright © 2007 Altar Engineering, Inc. All rights reserved. 17

Thank you for your attention!

More questions?
Please contact me:
eberhard@altair.de


