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Fig.1 XRD patterns of RBBC composites
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Fig.2 Backscattered electron SEM micrographs of RBBC
composites: (a) M-RBBC and (b) N-RBBC



400 * WA & EMES T

4T %

3 RMSEHAIE S BN SEM ZIX B T&
Fig.3 SEM micrographs of RBBC composites: (a) M-RBBC and (b, ¢) N-RBBC
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Table 1 Open porosities and volume densities of RBBC

composites
Sample Open porosity/% Volume density/g <m™
M-RBBC 0.2540.02 2.57140.003
N-RBBC 0.0740.01 2.57640.002
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Table 2 Mechanical properties of RBBC composites

Sample Bending Fracture Vickers

P strength/MPa  toughness/MPa m*?  hardness/GPa
M-RBBC 3274 3.640.1 20+
N-RBBC 44248 4.940.2 23+
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Fig.4 SEM micrograph of indentation crack deflection in

N-RBBC composites
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Fig.5 SEM images of fracture surfaces of RBBC composites
after three point bending tests: (a) M-RBBC and
(b) N-RBBC
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Silicon Carbide Nano-Particulates Reinforced Reaction Bonded Boron Carbide
Composites

Zhang Cuiping™?, Ru Honggiang*?, Zhu Jinghui*?, Wang Xiaoyang™?, Wu Yanze?, Zong Hui'?, Zhang Xin?,
Jiang Yan'? Ye Chaochao™? Chang Longfei®?
(1. Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education,
Northeastern University, Shenyang 110819, China)
(2. Institute of Ceramics and Powder Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Reaction bonded boron carbide (RBBC) composites were fabricated based on a molten Si infiltration method. The mechanical
properties of the composites were improved by the reaction formed silicon carbide (SiC) nano-particulates. The role of SiC
nano-particulates in the microstructure, density and mechanical properties of RBBC composites, and the strengthening mechanism were
researched. The XRD results show that the composites consist of four phases, namely, B4C, Si, reaction formed SiC and ternary phase
B12(C, Si, B)s. The SiC nano-particulates were introduced into the RBBC composites using phenolic resin as carbon sources. The bending
strength, fracture toughness and Vickers-hardness of the RBBC composites fabricated with phenolic resin as carbon sources are 442 MPa,
4.9 MPa - m"? and 23 GPa, which increase by 35%, 36% and 15%, respectively, compared with those of RBBC composites fabricated with
black carbon as carbon sources. Clearly, an introduction of the nano-sized SiC particles to RBBC composites is responsible for the
increase in the mechanical properties of the composites.

Key words: reaction bonded boron carbide composites; Si infiltration; SiC nano-particulates; microstructures; mechanical properties
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