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Fig. 2 Schematic diagram of the friction and wear tester

D 3ﬂpm- oy

E3 HFEMFNEMARER

Fig. 3 Microstructures of the as-cast samples
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Fig. 7 Cumulative volume loss curves of the high chromium steel
and (W, Ti) C composites
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Microstructure and Wear Properties of In-Situ Synthesized (Ti, W) C
Reinforced High Chromium Steel Composites

SHI Yong-liang', LI Shuang', CHEN Cun-guang®

(1. Department of Materials Engineering, Hebei Vocation University of Industry and Technology, Shijiazhuang 050091, Hebei,
China; 2. Advanced Material & Technology Institute, University of Science and Technology Beijing, Beijing 100083, China)

Abstract:

According to different W/Ti atomic ratios, three kinds of (Ti,W)C ceramic particle with 20% volume
fraction reinforced high chromium steel matrix composites were prepared by in-situ synthesis with high
chromium steel as matrix and adding prefabricated blocks in the process of medium frequency melting. The
microstructure and phase composition of the composites were studied by SEM and XRD, and the hardness
and wear resistance of the composites were measured. The results showed that the in-situ (Ti, W)C particles
with fine particle less than 3 um and irregular shape presented uniform distribution and good bonding with
matrix. With the increase of the W/Ti atomic ratio in the preform, the W content in (Ti, W) C ceramic particles
was increased and accompanied with shell thickening. And some W atoms entered the steel matrix or form
Fe,W,C, which improved the hardness of the steel matrix. Compared with high chromium steel, the wear
resistance of the composite was significantly improved. Moreover, with the excess W atoms entering the steel
matrix or forming Fe,W,C, the hardness of the steel matrix was improved. Compared with the high chromium
steel, the wear resistance of the composites was significantly improved.

Key words:
iron-based composites; in-situ synthesis;(Ti, W) C reinforcement; high chromium steel; friction and wear
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