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Abstract: The microstructure, mechanical properties and wear resistances for two kinds of low alloy steels,
ZG50Ni2SiCrMo (A1) and ZG50Ni2Si2CrMo (A2), have been investigated systematically, and the results show that
both of them exhibit fine microstructures mainly consisting of tempered martensite, retained austenite, and carbides. The
characterized results for the mechanical properties of the materials reveal that, the macro HRC hardness of A1 and A2
low alloy steels are 55.3 and 57.3, respectively, and the macro hardness of A2 is increased by 3.5% compared with Al;
the matrix HV micro hardness of A1 and A2 low alloy steels are 606.0 and 650.6, respectively, and the micro hardness
of A2 is increased by 7.4% compared with Al; the impact absorption energies of A1 and A2 low alloy steels are
6.95 J and 7.20 J, respectively, basically the same; the tensile strengths of A1 and A2 low alloy steels are 1 695.0 MPa
and 1 912.7MPa, respectively, and the tensile strength of A2 is increased by 12.8% compared with Al. Comparatively,
the low alloy steel A2 possesses good comprehensive properties. The wear test results indicate that the abrasive surfaces
are given priority to micro-cutting wear, and complemented by fatigue-induced wear after the samples are impacted
and worn repeatly on the surfaces with abrasive materials. The primary wear mechanisms are identified as abrasive and
fatigue wear.
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Tab. 1 Chemical compositions of the two types of low alloy steels wy /%
A C Si Mn Cr Mo Ni P S Fe
Al 0.507 1.092 0.558 0.881 0.432 1.736 <0.01 <0.01 S
A2 0.519 1.470 0.724 0.737 0.469 1.612 <0.01 <0.01 A
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Tab. 2 Testing machine parameters of the dynamic load abrasive wear
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Fig. 3 XRD patterns of low alloy steel
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Fig. 7 Impact test results and fracture topographies of the low alloy steels
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Fig. 8 Tensile test results and fracture morphologies of the low alloy steels
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