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Fig. 1 High—angle grain boundary mapped figure and phase mapped figure, tensile curve at ambient temperature for studied Mn13Cr2 casting steel
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Table 1 Chemical composition of studied Mn13Cr2 steel
Wg /%

C Si Mn Cr+Mo P S
0.12~0.16 0.2~0.4 125~135 3.8~4.2 <0.004 <0.002
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Fig. 2 Separated Hopkinson pressure bar
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Fig. 3 Impact oscillography of studied Mn13Cr2 under different dynamic load
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Fig. 4 Constitutive relations under different dynamic load
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Fig. 5 Stress—strain relations under different dynamic load, strain hardening rate at the beginning stage during deformation under different dynamic load
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Strain Hardening Behavior of Mn13Cr2Mo High-Manganese Wear-
Resistant Cast Steel Under Dynamic Load

ZHANG Xiao-he', BAO Yao', KANG Li*, ZHAO lJin-hua"?®, LIU Yan?, MA Li-feng’

(1. School of Materials Science & Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi, China; 2. Key
Laboratory for Ecological Metallurgy of Multimetallic Mineral (Ministry of Education), Northeastern University, Shenyang 100819,
Liaoning, China; 3. Heavy Machinery Engineering Research Center of the Ministry of Education, Taiyuan University of Science and
Technology, Taiyuan 030024, Shanxi, China)

Abstract:

The strain hardening behavior of typical high-manganese wear-resistant cast steel Mn13Cr2Mo was
investigated under different impact dynamic loads utilizing the separated hopkinson press bar (SHPB),
systematically. The results indicated the whole strain hardening process could be divided into two stages
including the linear hardening stage and nonlinear hardening stage with the increase of cylinder pressure
ranging from 0.2 MPa to 0.8 MPa. When the pressure was 0.2 MPa, the transformation strength from linear
hardening stage to the non-linear hardening stage was determined to be 107 MPa, and the transformation
strength were further increased to 123 MPa and 356 MPa corresponding to the loading pressure of 0.4 MPa
and 0.6 MPa, respectively. In the non-linear hardening stage, the strain hardening rate at loading pressure of
0.2 MPa was obviously lower compared to the loading pressure above 0.4 MPa. Considering from the aspects
of transformation strength and strain hardening rate, it could be deduced that the studied Mn13Cr2Mo was
characterized by excellent strain hardening ability and the strain hardening potential was activated sufficiently
when the impact load was increased above 0.6 MPa, and the transformation strength was determined to
be 356 MPa.
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Mn13Cr2Mo high-manganese steel; impact dynamic load; strain hardening
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