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Fig.1 Schematic representation of the experimental apparatus
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Fig.2 Microstructure of the sample: (a) EPMA image at low mag-

nification and (b) EPMA image at high magnification
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Fig.3 XRD pattern of the composite
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Table 1 EDS results of the TiC/TiB,-FeNiCr composite of
different points in Fig.2b (at/%)

Element Points

A B C
Fe 14.82 7.57 0.28
Cr 21.30 1.94 1.69
C 58.15 66.84 0
Cu 5.73 0 0
Ti 0 23.64 19.10
B 0 0 69.55
O 0 0 9.39
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Table 2 EDS results of the TiC/TiB,-FeNiCr composite
matrix (at%)
Element Fe Cr Ti Ni Al Cu
Content 53.34 12.67 3.14 2147 555 3.83
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Fig.4 SEM image of TiC/TiB,-FeNiCr composite
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Fig.5 TEM micrographs of the sample and SAED patterns:
(a) TiC phases, (b) CrsCs phases, and (c) NiAl phases
and a-FeNiCr phases
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Table 3 Micro-hardness results of the TiC/TiB,-FeNiCr composite

Test point 1 2 3

4 5 6 7 Average

Hardness, HV/MPa

12248.0 13582.2 11887.8 14705.1 131955 14257.3 12051.3 131325
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Table 4 Mass wear loss of the TiC/TiB,-FeNiCr composite
and 0.45C% steel

Materials Before test/g  After test/g  Mass loss/mg
Composite 10.4715 10.4673 4.2
Carbon steel 10.0026 10.0013 13
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TiC/TiB,-FeNiCr Composite Prepared by Thermite Reaction

Liu Yang, Xi Wenjun, Ding Zehua, Li Wenjing, Li Xiaokun, Li Shujie
(Beihang University, Beijing 100191, China)

Abstract: TiC/TiB,-FeNiCr composites enhanced by TiC particles and TiC-TiB, multiphase particles were in-situ synthesized by thermite
reaction. The microstructure and phase structure were investigated by electron probe microanalysis (EPMA), scanning electron microscopy
(SEM), transmission electron microscope (TEM) and X-ray diffraction (XRD). The hardness and wear resistance were tested by the
Vickers indentation method and friction-wear testers, respectively. Results show that the TiC/TiB,-FeNiCr composites are composed of
TiC, TiC-TiB, multiphase particles, Cr;Cs, NiAl and a-FeNiCr. The Vickers hardness of composites is 13132.5 MPa. The composite mass
wear loss is 4.2 mg after wearing for 1 h with 20 N force and that is nearly one third of the mass loss of 0.45C% steel.
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