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Cost-effective Body Structure for an E-vehicle, Xiangfan Fang, Jie Li, Stefan Kurtenbach, ATZ - Automobiltechnische Zeitschrift, May 2014.

13th LS-DYNA Forum, Bamberg, Germany, 2014 Institute of Automotive Lightweight Design, University of Siegen, Germany 3



train Rates up to 103 /s @

UNIVERSITAT SIEGEN

Strain Rate [/s]

Time [ms]
Cost-effective Body Structure for an E-vehicle, Xiangfan Fang, Jie Li, Stefan Kurtenbach, ATZ - Automobiltechnische Zeitschrift, May 2014.
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System Ringing Effect: great challenge for force measurement between 2 m/s and 20 m/s.

Borsutzki M, Cornette D, KuriyamaY, et al. (2005) Recommendations for Dynamic Tensile Testing of Sheet Steels. Intern. Iron and Steel Institute
International Organization for Standardization (2011) Metallic materials -- Tensile testing at high strain rates -- Part 2: Servo-hydraulic and other test systems; 1ISO 26203-2.
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= What is the reason for system ringing?

= How can the effect by reduced ?

= How to design the measurement system
to obtain “good” data?
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CAD of HTM 5020 Stress wave simulation 300 [ mmmm Hydraulic jack
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Stress Wave effect negligible within the new Specimen! £ V v
-> Frequency analysis 5,
-> additional test to confirm B J
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Conclusion:
1. negletible oscillation within the reduced section of the specimen
2. very little oscillation within the 2nd shoulder with f~ 16 kHz
> Force measurement with elastic strain of the 2nd shoulder?
F= e_elastic x width x thickness x E?
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all-optical stress strain determination conventional method with piezoelectric load cell

1600

140[(—

1200
o [y]

o
S < 1000 -
- ®
7 & 800
2 =
kr [

@
5 >
- -

—— 0522-V06-4CAM-0.1mps Piezo
—— 0523-V06-4cam-5mps Piezo
—— 0523-V09-4cam-10mps Piezo
— 0523-V11-4cam-20mps Piezo

——0522-V06-4CAM-0.1mps DIC
—0523-V06-4cam-5mps DIC
—0523-V08-4cam-10mps DIC
—0523-V10-4cam-20mps DIC

T T T T T T T T T
0.0 0.1 0.2 03 0.05 0.10 0.15 0.20
true strain true strain

conclusion:

negligible oscillation up to 10 m/s

much lower oscillation at 20 m/s

-> can be further reduced with better specimen geometry and changes on test equipment!
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