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Table 1 Composition of different test steel W /%
£k C Si Mn P S Ni Ti Mo N
1 0.4 1.25 3.2 0.01 0.005 15 0 0.2 0.004 5
2" 0.4 1.25 3.2 0.01 0.005 15 0.1 0.2 0.004 5
3* 0.4 1.25 3.2 0.01 0.005 15 0.3 0.2 0.004 5
4 0.4 1.25 3.2 0.01 0.005 15 0.5 0.2 0.004 5
5* 0.4 1.25 3.2 0.01 0.005 15 0.7 0.2 0.004 5
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Fig. 1 Microstructure of wear-resistant steel with different Ti content
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Fig. 2 EDS point scanning analysis of as-cast wear-resisting steel precipitates with different Ti content
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Fig. 3 Morphology of Ti precipitates in cast wear-resistant steels with different Ti content
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Fig. 4 Microhardness of cast wear-resistant steel with different Ti
content
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Fig. 6 2D/3D morphologies of wear marks in as-cast wear-resistant steels with different Ti content
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Effect of Ti on Microstructure and Wear Resistance of Medium-Carbon,
High Silicon Manganese Alloy Steel

YANG Kang', WANG Zhi-ying", GUO Yun-ting®, TIAN Chun-jian', YANG Shuai'
(1. College of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan114051, Liaoning, China; 2. Collegeof
Biological and Agricultural Engineering, Jilin University, Changchun 130025, Jilin, China)

Abstract:

The microstructure, microhardness, precipitated phase composition and morphology of medium carbon high
silicon manganese alloy steels with different Ti content were studied by means of SEM, EDS, Q10M micro-
Vickers hardness tester, RtecMFT-5000 multi-function reciprocating friction testing machine and white
light interferometer. The wear resistance and wear mechanism were analyzed. The results show that the
appropriate addition of Ti can effectively refine the grain, but the addition of excessive Ti (0.7 wt.%) leads to
grain coarsening, and the difference of Ti addition leads to the change of species, size and morphology. The
comparison between hardness and friction and wear test shows that the addition of Ti generally reduces the
hardness of medium-carbon high-silicon manganese alloy steel, and the improvement of its wear resistance
mainly depends on the micron-grade TiC and TiN granular hard phases precipitated after alloying. The
addition of 0.5wt.% Ti can effectively reduce the hardness of medium-carbon high-silicon manganese alloy
steel, reduce the friction coefficient, and improve the wear resistance. This is mainly due to the effect of grain
refinement and precipitation strengthening.
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