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Fracture Behavior Research of 22MnBS Thermoformed Steel Based on Damage
Accumulation Model in LS DYNA

LIANG Bin ZHAO Yan* ZHOU Jia FAN Tigiang ZHAO Qingjiang
China Automotive Engineering Research Institute Co., Ltd., Chongqing 401122

Abstract: The application of thermoformed steel in automobiles is an important way to realize the lightweight of
automobiles. It is a hot research topic to accurately predict the fracture failure of automotive thermoformed parts
under complex conditions. The critical fracture strain of thermoformed steel is related to its stress condition and is no
longer a fixed value. It is necessary to use the fracture model considering material damage and damage accumulation
to predict its fracture failure behavior. In this paper, a 22Mn B5 thermoformed steel was used as the research object.
The fracture test was carried out by designing the fracture specimen under multiple working conditions. Combined
with the digital image related technology equipment, the fracture parameters of multi-stress state were obtained, and
the Gissmo fracture model parameters was calibrated based on the damage accumulation model in LS DYNA. The
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Gissmo fracture model, the traditional fixed critical fracture strain value and the forming limit diagram were used to

predict the fracture failure of a 22MnB5 thermoformed impact beam at three-point static pressure conditions, and the
results of numerical simulation were verified experimentally. The results show that the crack morphology and load-
displacement curve are more consistent with the experimental results, which indicates that the Gissmo fracture model
is suitable for accurately predicting the fracture behavior of 22MnB5 thermoformed steel.

Key words: 22MnB5 thermoformed steel; fracture failure; damage accumulation; MMC failure model
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