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ABSTRACT: In this study, TiB,-steel composite with high-fractional TiB, reinforcement was fabricated by gas pressure
infiltration process and the microstructure analysis and compressive strength and hardness were evaluated. To
elucidate the correlation between microstructure and mechanical properties for fabricated composite, after the
compression test of TiB,-steel composite, the fracture surface was analyzed and the fracture behavior on compression
test was predicted. As a result of the compression fracture surface analysis, interfacial failure trace between the steel
matrix and the reinforcement was observed, and the interface between the steel matrix and the reinforcement was
analyzed using TEM. From the result of microstructure analysis on the fabricated composite, it was confirmed that, in
addition to TiB, reinforcement and steel matrix, TiC phase and coarse (Fe,M),B (M=CrMn) phase were formed.
Throughout the thermodynamic calculation, it was confirmed that TiC and (Fe,M),B can be formed as a stable phase
under the process condition. The fabricated TiB,-steel composite had a significantly increased hardness, and the
compressive strength and Youngs modulus were improved by 3.07 times and 1.95 times, respectively, compared to
steel matrix. It seems that the coarse (Fe,M),B (M=Cr,Mn) phase formed throughout the composite causes the
deterioration of mechanical properties, and by controlling the formation of the (Fe,M),B (M=Cr,Mn) phase, it is
judged that the mechanical properties of the TiB,-steel composite can be further improved.
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Table 1. Chemical compositions of steel matrix

Wt.%
Matrix
C Si Mn Cr Fe
S20C 0.22 0.22 0.50 0.11 Bal.
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Fig. 1. Analysis results of as-received TiB, powder: (a)-(b) SEM
images and (c) size distribution curve. Inserted figure in
(a) is XRD analysis result of TiB, powder
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Fig. 2. Microstructures of (a) TiB, preform and (b)-(c) TiB,-steel
composite
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Fig. 3. EPMA mapping images of TiB,-steel composite
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Fig. 5. Compressive stress-strain curve for room-temperature
compressive test of TiB,-steel composite

Table 2. Mechanical properties of TiB,-steel composite

Mechanical properties
Rockwell hard- | Compressive Elastic modulus
ness strength [MPa]
Steel(S20C) HRB 75.5 710.11 27541
TiB,-Steel HRC 61.58 2125.67 537.05
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Fig. 6. Fractographic observations of the compressive specimen
for TiB,-steel composite
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