36 4 4 2019
Acta Materiae Compositae Sinica Vol 36  Na4  Apr 2019

DOI: 10. 13801/j. cnki. fhelxb. 20180416. 005

1,2 1 2 2 2 2
9 9 2 b 9
(1. , 1108705 2. s 110016)
B,C 31%. 6.5 pm. 9 3 pm,
17. 3 pm, 28 pm, 39, 5 ym Al 6061Al . ,
B,C . 99% ; Al ,
; , ; 6061Al ,
, , 610°C . BC
. . ; 580°C . ,
. . B,C .
TB331 : A : 1000-3851(2019)04-0927-11

Effects of particle size on interfacial reaction and mechanical properties of

B, C reinforced aluminum matrix neutron absorber materials
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(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870;
2. Institute of Metal Research, Chinese Academy of Science, Shenyang 110016)

Abstract: The pure Al and 6061 Al matrix composites with 31% B, C particle sizes of 6. 5—39. 5 ym were respec-
tively prepared by powder metallurgy. The microstructure and mechanical properties of composites were tested. The
results show that the B,C particles were uniformly distributed in the matrix of all composites, and the densities
reached above 99%. For pure Al matrix composites, with the increase of particle size, the densities and ductility in-
crease gradually, and the strength decreases gradually. For 6061Al matrix composites, the densities increase slightly
with the increase of particle size, and its strength and ductility are affected by the particle size and the hot-pressing
temperature, When hot-pressing temperature is 610°C , the interface reaction is serious. With the increase of B,C
particle size, the strength decreases first and then increases, while the ductility increases first and then decreases.
When hot-pressing temperature is 580°C , the interface reaction is slight. The strength decreases gradually, and the
ductility gradually increased gradually. The particle size, interface reaction and matrix material affect the mechanical
properties of B, C reinforced aluminum matrix composites.
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Fig. 1 SEM micrographs and XRD patterns of as-received B, C, with different sizes
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1 610°C 31%B,C,/Al B,C
Table 1 Densities of 31%B, C,/Al hot pressed at 610°C with ,
various B, C, sizes fiz-13]
Particle  Measured Theoretical Relative 23 31 %B4 Cp/6061A]
size/ym  density/(gecm™?) density/(gecm™?)  density/ % . .
6.5 2. 614 2. 640 99. 02 z 610C  580C
9.3 2. 617 2. 640 99, 13 31%B,C,/6061A1 R
17. 3 2. 625 2. 640 99. 43 3 , 6061A1
28 2. 627 2. 640 99. 51 [14]
39. 5 2. 630 2. 640 99. 62 °
B,C/6061A1 B,C/Al DSC ,
2 610°C . B,C
31%B,C,/Al . » B,C 650°C 600°C ,
’ 610°C B,C/Al
’ ’ ’ B4 C/6061A1 ’
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° ’ Bl C ’ 2 N B4C
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Fig. 2 Optical micrographs of 31% B,;C, /Al hot pressed at 610°C with various B, C, sizes
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Table 2 Densities of 31%B,C,/6061Al with various B,C, sizes under different hot-pressing temperatures

Particle Size/pm

Theoretical density/

580°C

610°C

Measured density/

Measured density/

(geem™?) (g~ cm—%) Relative density/ % (g+em) Relative density/ %
6.5 2, 627 2. 624 99. 89 2. 636 100
9.3 2. 627 2. 621 99. 77 2. 626 99. 96
17.3 2. 627 2. 620 99. 73 2. 624 99. 89
28,0 2. 627 2. 618 99. 66 2. 619 99. 69
39.5 2. 627 2. 615 99. 54 2. 617 99. 62
o MgAl, O, y Mg, Si
e B,C . 610C , B,C
o , 610°C . 31% 2.4 31%B,C,/6061A1
B,C,/6061Al 4 610°C  580°C., B,C
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Fig. 3 XRD patterns of 31%B,C,/6061Al with various B,C, sizes under different hot-pressing temperatures



+ 932 -

4 B,C 31%B,C,/6061Al

Fig. 4 Microstructures of 31%B,C,/6061Al composites with various hot-pressing temperatures and B, C sizes

5 610C  B.C 28 ym  31%B,C,/6061Al
Fig.5 Interface reaction products of 31%B,C,/6061Al hot pressed at 610°C with B,C particle size of 28 ym
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Table 3 Relative contents of Al; BC, MgAl, O, and Mg, Si
in 31%B,C,/6061Al composite hot pressed at 610°C

31%B,C,/6061Al

with various particle sizes

Particle Relative content/ %
size/pm AL BC MgAlL O, Mg Si
6.5 0. 30 0. 24 0. 10
9 3 0. 26 0. 21 0. 12
17. 3 0. 21 0. 19 0. 15
28 0 0. 15 0. 17 0. 17
39.5 0. 12 0.13 0 21
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Fig. 6 Mechanical properties of 31%B,C,/Al hot pressed

at 610°C with various B,C, sizes
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31%B,C, /Al

Fig. 7 Fractographs of 31%B,C,/Al hot pressed at 610°C with various B;C, sizes
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Fig. 8 Variation of mechanical properties of 31%B,C,/6061Al with B,C, sizes at different hot-pressing temperatures
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Fig. 9 Fractographs of 31%B,C,/Al with various hot-pressing temperatures and B, C, sizes
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