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Effect of In-situ Synthesized ZrB, Content on Microstructure and
Properties of SiC—ZrB, Composites

HUANG Nan, HAN Lingfeng, ZHANG Cuiping, YUE Xinyan, RU Honggiang, WANG Wei
(School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China; Key Laboratory for Anisotropy and
Texture of Materials Ministry of Education, Shenyang 110819, China)

Abstract: ZrB, with different volume contents (30%, 35%, 40% and 45%) was in-situ synthesized in SiC matrix with silicon carbide
(SiC), zirconium dioxide (ZrO,), boron carbide (B,C), water-soluble phenolic resin and carbon black as raw materials. SiC—ZrB,
composites were prepared via pressureless sintering. The effect of ZrB, content on the microstructure and properties was investigated
by X-ray diffraction, scanning electron microscopy, and electronic universal tests. The results show that the phase composition of the
composites with different ZrB, contents are SiC and ZrB, with a little of B3C,. The grain size of ZrB, increases, the particles
interconnect, the density, mechanical properties and electrical conductivity of the composites increase when ZrB, content increases.
At ZrB, content of 45%, the volume density, open porosity, relative density, flexural strength, vickers hardness and volume resistivity
of the composites are 4.16 g/cm®, 0.27%, 95%, (332+17) MPa, (16+2) GPa and (2.35£0.7x107%) Q-m, respectively.
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#1 SiC-ZrB, EEMHMRRIE Lt
Table 1 Ratio of the raw materials of SiC—ZrB, composites
w/%

Composites SiC 71O, B4C C

SiC-30%ZrB, 45.02 40.11 9.00 5.87
SiC-35%ZrB, 39.47 44.17 9.90 6.46
SiC—-40%ZrB, 34.49 47.80 10.72 6.99
SiC—45%ZrB, 30.02 51.07 11.44 7.47

w—Mass fraction.
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Fig. 1 XRD patterns of SiC-ZrB, composites with different
ZrB, content
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Fig. 2 SEM images of SiC-ZrB, composites
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Table 2 EDS analysis results of the composites shown in

Fig.2(a)

w/% x/%
Element

A4 B C A4 B C

SiK 67.38 13.83 46.91 5.92
CK 32.62 4.02 16.25 53.09 11.56 16.28
BK 18.47 69.92 59.03 77.80
ZrL 76.63 27.52
oK 0.88 1.90
Total 100.00 100.00

x—Mole fraction.
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Fig. 5  Vickers hardness of SiC-ZrB, composites with
different ZrB, content
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