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Abstract: Appropriate model and space discretization were chosen to simulate the loading process of
specimens conducted on the Split Hopkinson Pressure Bar (SHPB) in twe-dimension, and the adiabat
ic shear deformation course of the hatshaped specimen under high strain rate was obtained. Based on
the criterion of the formation of adiabatic shear to Stress Collage, the rule of adiabatic shear deforma
tion was analyzed, the simulated stress-time curves and strain-time curves were employed to calculate
the temperature field, thetype of the shear bands was determined, and the results of numerical simu-

lation are consistent with the experimental results.
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Table1l The dimensions of SHPB incident bar,

2 SHPB
Table 2 Constitutive relation and parameters

of bullet and SHPB

MAT_ELASTIC

transmission bar and absorbability bar (mm) P/ (g* em- 3) E/GPa v
Bullet Incident bar Transmission bar Absorbability bar 7.85 210 0.3
¢/ mm 14.5 14.5 14.5 14.5
L/ mm 195 695 695 1000 2.2
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Fig. 1 The mess of hat shaped specimens

and fine images in shear zone
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Fig.2 Equivalent stress fringes of 45 steel

at various velocities and time
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Fig.3 Effective stress-time curves of element 840

in shear zone at various velocities
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Fig.4 Effective stress-time and temperature-time curves
of feature units in shear zone of annealing 45 steel
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Fig.5 Effective stress-time and temperature-time
curves of feature units in shear zone of

quenched and tem pered 45 steel
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