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Effect of Si Content on the Mechanical and Wear Properties of TiC/Fe

Metal Matrix Composites for Bearing Applications

HyeonlJae Park™**, Sangmin Shin*, Taeho Lee™**, Seungchan Cho*, Sang-Bok Lee*,
Sang-Kwan Lee*, Yangdo Kim**, Junghwan Kim™'

ABSTRACT: In this study, TiC/Fe metal matrix composites with 60 vol.% TiC were fabricated by pressure infiltration
while varying the Si content in the Fe matrix to 0.8, 1.5, and 2.5 wt.% as a graphite-stabilizing element. Increasing Si
suppressed cementite formation, enhanced graphite precipitation, and transformed the matrix from lamellar pearlite to
ferrite. As a result, hardness and elastic modulus decreased, but the 1.5 wt.% Si specimen showed the highest tensile
strength of 559.6 MPa due to solid-solution strengthening and effective load transfer by dispersed TiC reinforcements.
The 2.5 wt.% Si specimen, despite having the lowest hardness, maintained a tensile strength of 530.9 MPa and
achieved a low friction coefficient of 0.494 , realizing simultaneous improvement of wear resistance and mechanical

strength.
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Fig. 1. SEM image of TiC powder
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Fig. 2. Design of the matrix based on the Maurer diagram
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Table 1. Chemical composition of steel matrix

Matrix design (wt. %)

C Si Mn Fe
#1 2.2 0.8 0.5 Bal.
#2 2.2 1.5 0.5 Bal.
#3 2.2 2.5 0.5 Bal.
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Fig. 3. SEM microstructure images of TiC/Fe composites with
different Si contents: (a) 0.8 wt.%, (b) 1.5 wt.%, and (c)
2.5wt.%
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Table 2. Mechanical properties of composites

Elastic Tensile Friction
Hardness .
(HRC) Modulus strength | coefficient
(GPa) (MPa) (W
Si0.8wt.% | 51.0+0.9 313 418 +39.0 0.524
Sil5wt. % | 44.3+1.0 291 559.6 + 5.4 0.548
Si25wt. % | 37.2+0.8 262 530.9+12.9 0.494
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Fig. 4. Results of (a) Rockwell hardness and Elastic modulus, and
(b) Tensile strength of TiC/Fe composites
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