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Table 1 Chemical compositions of 6061Al alloy (w/%)
Si Fe Cu Mn Mg Cr Zn Ti Al
025 0.15 08 0.1

06 0.7 0.25 0.15 Bal.

&2 BLCHERD
Table 2 Chemical compositions of B4C (w/%)
B C Ca Fe Si F Cl
80.0 18.1 0.3 1.0 0.5 0.025 0.075
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Fig.1 BSE image of 30% B4C/6061AIl mixed particles
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Fig.2 BSE microstructures of B4C/6061Al with different B4C contents: (a) 20%, (b) 30%, and (c) 40%
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Fig.3 SEM micrograph of 30%B,C/6061Al FR USRI AR5, AR 3 A o JEE R ARG
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Fig.4 EDS element line scanning of 30% B,C/6061Al: (a) B, (b) Al, (c) Mg, and (d) C
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Fig.5 TEM micrographs and EDS of 30% B4C/6061Al: (a) micro-B4C and interface and (b) 6061Al matrix

& 3 6061Al #1 B,C/6061Al FIILRIEE
Table 3 Tensile strength of 6061Al and B,C/6061Al

B,C content/vol%  YS/MPa UTS/MPa  Elongation/%
0 103 132 8.1
20 159 208 5.3
30 184 256 3.8
40 163 227 2.7
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Fig.6 SEM micrograph of 40% B4,C/6061Al
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Fig.7 SEM fracture micrograph of 30% B4C/6061Al
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Fig.8 Temperature dependence of standard Gibbs energies
for different reactions
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Microstructure and Mechanical Properties of B,C/6061Al Neutron Absorber Material

Chen Hongsheng, Wang Wenxian, Li Yuli, Zhang Peng, Zhang Zhewei, Wu Qiaochu, Zhang Linlin
(Key Laboratory of Interface Science and Engineering in Advanced Materials, Ministry of Education,

Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: B,C/6061AIl neutron absorber materials with four volume fractions (0%, 20%, 30% and 40%) were fabricated by vacuum hot
pressing and following hot rolling (VHPR) in atmospheric environment. Microstructure and interface behavior of the neutron absorber
materials were studied. Besides, the tensile strength, fracture behavior and strengthening mechanism of the materials were also investigated.
The results show that the space network of the matrix is constructed by 6061Al. The interface reaches metallurgical bonding state and the
thickness of the diffusion layer is about 5 um. With the increase of the volume fraction of B4C, some small B,C particles agglomerate
locally, and the tensile strength firstly increases and then decreases. The main fracture behaviors are interface fracture and cleavage
fracture of B,C particles. After multi-pass hot rolling, the grains of the matrix materials are refined and the distribution of B,C particles is
also improved; in addition, internal defects are reduced and plastic deformation zones around B,4C particles also form after hot rolling.

Key words: vacuum hot pressing; rolling; B4C/6061Al; neutron absorber; the diffusion layer
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