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Abstract: The MPDB crash condition is mainly used to evaluate the vehicle compatibility, and the index also
takes the deformation model of the barrier after crash into account. Therefore, the accuracy of finite element
model of barrier has a crucial influence on the MPDB compatibility evaluation. Taking the aluminum
cladding plate as research object, GISSMO material card is developed and validated based on CrachFEM
shear failure criterion and necking instability criterion and the systematic material tests. The benefits of
GISSMO model to improve the accuracy of MPDB barrier is analyzed through the comparison of the Tube
dynamic crash test and simulation.
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Figure 1. MPDB Finite Element Model and Exploded View
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Table 1. Experimental matrix
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Figure 2. Sizing of test specimens

M 2. RS RT

INFATS & SAE-C/STC Conference in Guangzhou, November 7-9, 2024 3



a0 B Epjoaty - =ERE

1600 2000

8000 4460 00
7000 00
1200 -
6000 00
1000
Z 5000 z 00
gg 4000 — Bl g 800 00 — 1
—ime # — w2
3000 ol 600
— %83 — W3
2000 400
1000 200
0 0
0 2 4 6
fr#g/mm 0 1 5 2 10
{5 /mm {8 /mm
> = >
EE O RS
7000
25000
6000
20000
5000
g 2
4215000 — Bl g 4000 — 1
10000 i 3000 iy
— 83 — i3
2000
5000
1000
0¥ 0 !
0 10 20 0 05 1 15 2 25 0 05 1 15 2 25 3
fir# /mm fi# /mm fir#s /mm

Figure 3. Material test results
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Figure 4. Hardening curve for uniaxial tensile
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Figure 6. Fracture limit curve
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Figure 7. Instability limit curve
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Figure 8. Scaling factor for mesh sizing and failure strain
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Figure 9. Scaling factor for strain rate and failure strain
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Figure 10. Material tests and simulation calibration results
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Figure 13. Force-displacement curves for dynamic tube crash
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