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Wear properties of TiC particle reinforced iron matrix composites
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Abstract: TiC particles reinforced high chromium cast iron matrix composites were prepared by cast-
ing sintering method. The effects of reinforced particles on the microstructure and wear behavior of the
composites were studied by EDS and SEM. The results showed that the Rockwell hardness (HRC) of

ks B #A:2023-08-14

EEWH: EZEE A LT (2021YFB3701204); ) AR A R#B & Ji L 105 4: 75 H (2022GDASZH-2022010103) ; Vi il
RHEHRIH (2023DZX013); | P9RHE B LI (H:RE AA23023017) .

YEZ T Fh T, 1997 4F A, £, DURR, LA G T N, 0 0F % 28, 35 2 DA S5 B0 4k 1 88 fof Oy 18T 139 BF 9%, E-mail:
1374367479@qq.com; WIRMEH: AFR5E, 1970 4R, B3, WA, 082, RGBS | R TR R I REA RHITE, E-mail:
fuzq@cugb.edu.cn,


mailto:1374367479@qq.com
mailto:fuzq@cugb.edu.cn

%5614

PINTH, 45 P best ik il £ TiC WURIE SR BRAE A S A RHI B PR BE =71 -

the composites increases from 49 to 60 compared with high chromium cast iron, due to the presence of
TiC particles. During the wear process, the M,C; carbides on the surface of high chromium cast iron ap-
peared obvious cracks under the repeated action of abrasive particles, and gradually expanded into the
matrix. The broken carbides are easy to fall off, which cannot effectively prevent the ploughing effect of
abrasive particles on the surface of the material and aggravate the wear of the material. In the compos-
ites, a large number of TiC particles are exposed as the softer matrix phase is preferentially removed by
the abrasive. These surface convex TiC particles bear the main damage of the abrasive particles, thus ef-
fectively protecting the matrix material. Through experimental comparison, it is found that the wear res-
istance of the composites is 1.95 times higher than that of high chromium cast iron under the same wear
conditions.

Key words: high chromium cast iron matrix composites, TiC reinforced particles, the original is reac-
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Table 1 Chemical composition of high chromium cast iron %
C Si Mn Cr Ni Mo S P Fe
3.1~33 0.1~0.5 0.3~0.6 25~26 02~04 0.3~0.6 0.021 0.023 F
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Fig. 1 Schematic diagram of three-body wear
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Table 2 EDS energy spectra of phase in the microstruc-

ture of test steel

. /%
IR M 5 5
C Si Ti Cr Fe

1 36.08 42.98 20.94

BB 2 19.32 1.24 10.05 63.39
3 36.21 41.54 21.77
4 41.05 56.68 1.21 1.06

SEME
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Fig. 4 Wear properties of the two test steel samples
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Fig.5 Surface wear morphology of different experimental steel samples
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Fig. 6 Cross-sectional wear morphology of different test steel samples
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