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Abstract: With the rapid development of the modern equipment manufacturing industry, resource consumption and
economic losses caused by material wear are becoming increasingly significant. The research and progress of the
wear-resistant cast steel not only helps to improve production efficiency, reduce resource waste and reduce economic losses,
but also plays a positive role in promoting scientific and technological progress and the development of equipment
manufacturing industry. In this paper, Mg is added to 35Cr2Ni2Mo cast steel, which provides the research basis for the
popularization and application of new high performance wear resistant cast steel. The microstructure of the steel was
observed by optical microscope, scanning electron microscope and transmission electron microscope. The hardness and
mechanical properties of the steel were measured by a microhardness tester and tensile testing machine, and the wear
resistance of steel was measured by friction and wear testing machine. The results show that after the addition of Mg, the
microstructure of the cast steel remains lath tempered sorbite, with a finer carbide size. The proportion of non-metallic
inclusions with small size is greater. The strength and hardness increase, the toughness decreases, and the wear resistance is
better.
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Tab.1 Chemical compositions of samples
(mass fraction/%)

&% C Mn P S Si Ni Cr Mo Mg

1 034 1.07 0.016 0.006 0.76 1.63 2.10 0.57
2 032 1.09 0.003 0.005 0.77 1.56 2.04 0.56 0.0032
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B 1 WA 6 A9 i e B RO 2 . (a) 1 5 OM,(b) 1 5 SEM,(c) 1 5 TEM, (d) 2 5 OM, (e) 2 5 SEM,(f) 2 5 TEM
Fig.1 Typical microstructures of the samples: (a) OM of No.! steel, (b) SEM of No.l steel, (c) TEM of No.l steel, (d) OM of No.2
steel, (¢) SEM of No.2 steel, (f) TEM of No.2 steel

K2 R TN SEM R R W HORIE S . (a) 1 S EKIE ,(b) 1 S IUIATE (c) 1 S &IE ,(d) 1 S =M (e) 2 SEIE (2 S5
FIE ,(g) 2 5 &L, (h) 2 5 =ME
Fig.2 Micromorphologies of inclusions in the samples under SEM: (a) spherical inclusion of No.1 steel, (b) quadrilateral inclusion of
No.1 steel, (c) strip inclusion of No.lI steel, (d) triangular inclusion of No.1 steel, (¢) spherical inclusion of No.2 steel, (f) short bar
inclusion of No.2 steel, (g) strip inclusion of No.2 steel, (h) triangular inclusion of No.2 steel
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2 1473 574 47 13 18
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Tab.3 Types and quantities of non-metallic inclusions
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3 R EE SEM T B9 W 1 SOWIE A - (a~b) 1 5, (c~d) 2 5
Fig.3 Fracture morphology of tensile samples under SEM: (a~b) No.1 steel, (c~d) No.2 steel

R5 SMNETET100 NEHR R BR K E
Tab.5 Loss of weight of the samples under 100 N
applied load

e B /g AHXFTE A
10min  20min  30min 40min &M /(g-min?)
1 0.6224 13082 22794 3.2498 1 0.081
2 04748 1.0284 1.8084 25793 126 0.064
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Fig.4 Morphologies of several typical wear surfaces of sample 1 under SEM: (a) furrow, (b) furrow spray, (c) spalling, (d) sand and
micromachining
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Fig.5 Morphologies of several typical wear surfaces of sample 2 under SEM: (a) spalling, (b) furrow, (c) furrow spray, (d) scratch
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