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Abstract: TiC reinforced high-chromium cast iron matrix composites with different TiC mass fractions
(30%, 40%, 50%) were prepared by powder metallurgy method, and the relationship between their mi-
crostructure and properties was systematically studied. The results show that the composite material is
mainly composed of Fe-Cr phase, (Cr,Fe),C; phase, and TiC particles, with significant differences in
microstructure under different TiC contents. At a TiC mass fraction of 30%, it exhibits a dispersed dis-
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tribution structure, where black TiC particles are uniformly dispersed in the matrix without obvious ag-
glomeration, the porosity is only 3.5%, and the structure is dense. At 40%, the reinforcing phase aggreg-
ates compactly, the spacing of TiC particles further decreases, and they bond closely with the matrix in-
terface, significantly enhancing the dispersion strengthening effect. When the TiC content increases to
50%, it presents an agglomeration-porosity structure, the agglomeration phenomenon intensifies
sharply, the porosity jumps to 11.4%, local connected micropores are formed, and the density decreases
significantly. Correspondingly, the hardness and wear resistance first increased and then decreased. The
40% composite material had the best comprehensive performance, with a hardness (HV)of 1619.1 and
an impact wear weight loss rate as low as 0.0732 g/h. Due to the synergistic effect of agglomeration-
pore defects, the hardness of 50% of the samples fluctuated significantly, and the wear rate rebounded to
0.168 g/h, with a marked deterioration in performance.

Key words: high-chromium cast iron-based composite materials; TiC reinforcing particles; powder me-

tallurgy; impact wear; Vickers hardness
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Table1 Composition of high chromium castiron %

C Cr Mo Ni Si Mn S, P, Fe,etc

3.1~3.3 25~26 0.3~0.6 0.2~0.4 0.2~0.4 0.6~0.8 balance
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Table 2 Table of component proportions for the sample

Sample ID w[TiC]/% HCCl/%
A 30 balance
B 40 balance
C 50 balance
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