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Abstract: A crash deceleration pulse with a late high peak is a common problem in automobile front impact.
The front subframe shedding from body in white(BIW) in front impact can increase the vehicle crush space,
thus a relatively low vehicle deceleration pulse is achieved, which is of great importance to passive safety. By
using front subframe load characteristics gotten by automobile front impact simulation with LS-dyna, a
original design of the front subframe shedding mechanism and component testing scheme are proposed. Then,
CrachFEM fracture model is used to carry out the tensile simulation, specially considering the influence of
heat affected zone(HAZ) between the welding nut and metal sheet bracket. Comparison of results between
qusi-static tensile tests and simulation shows that CrachFEM fracture model can accurately reproduce the
metal sheet-tearing process mechanism of the front subframe shedding from BIW, the prediction error is less
than 10% in fracture load amplitude, which is a good idea and method to simulate the failure of similar
structure in automobile design.
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Figure 1.The quasi-static uniaxial tensile test of DP590 material
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Figure 2. Schematic diagram of strain under the condition of neck contraction and fracture
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Figure 3. Fracture failure strain correlation tes
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Table 1.Correspondence between test types and stress - strain state parameters
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®  EENEMRAEN, 40 Hill1948, Hill1990, Barlat1996, Barlat2000, Barlat-Lian1989, Barlat-Lege-Brem1991,
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Figure 4.CrachFEM failure model
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Figure 5. The extrapolated curve of DP590 material Figyre 6. FLC and Two Fracture Failure Curves
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(a)Finite element model (b)Model of nut ojection welding (c) Model of Heat Affected Zone in Welding Position
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Figure 7. The finite element model of the angle of the front sub frame shedding mechanism
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(a) Simulation deformation diagram (b) Test deformation diagram
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Figure 8. Comparison of quasi-static angle tension simulation and test deformation
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Figure 9. Force - Displacement Curve of Quasi - static Angle Stretch Simulation and Experiment
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(a) nthesis of aging index (b) Forward fracture failure train
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Figure 10.Post - treatment of aging index
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