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Impact Performance Evaluation of Advanced High-strength
Steel Sheets Based on Combined Continuum-Fracture
Mechanics

N. Ma, T. Park, D. Kim, D. Seok, C. Kim, K. Chung

Abstract :

Based on combined continuum-fracture mechanics, fracture criterion was utilized to predict impact performance of
advanced high-strength steel sheets: 340R and TWIP940. The macro-crack propagation behavior at high stress triaxiality
was characterized by V-notch tests while deformation behavior at high strain rate was characterized by simple tension
tests with various cross head speeds. The characterized mechanical properties were incorporated into the FE program
ABAQUS/Explicit to simulate the charpy impact tests, which showed good agreement with experiments.
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Fig. 1 Schematic view of the damage model
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Fig. 2 The tensile specimen for the high speed strain
rate sensitivity test
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Fig. 3 High speed strain rate sensitivity for 340R
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Fig. 4 Dimensions of V-notch specimen (unit: mm)
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Fig. § V-notch simulation results for TWIP940: (a)
macro-crack propagation behavior, (b) used
constitutive law, (c) deformation path change of
the critical integration point
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Fig. 6 V-notch simulation results for TWIP940: (a)
macro-crack propagation behavior, (b) used
constitutive law, (c) deformation path change of
the critical integration point
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Fig. 8 Charpy impact simulation results for
TWIP940: (a) velocity of the striker, (b)
internal energy of the specimen and (c) the
deformation path change of the critical
integration point
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Fig. 9 Charpy impact simulation results for 340R:
(a) velocity of the striker, (b) internal energy of
the specimen and (c) the deformation path
change of the critical integration point
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the Charpy impact test
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