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Fig.2 Microstructures in the center of composites on the longitudinal direction: (a) 0#, (b) 1#, (c) 2#, (d) 3#, and (e) 4#
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Fig.3 SEM micrograph of 3# composites

550

w
al
o

Strength/MPa
H al
a1 o
o o
J
o 4

o—°  ° T

2 03 04 05 06 07 08 09 1.0

w
o

Elongation/%
O B N W h Ul O N 0O

b

2 03 04 05 06 07 08 09 1.0
Strain

Kl 4 SEPPRB A BB e
Fig.4 Tensile properties of as-forged composites: (a) tensile

strength R and yield strength Ry and (b) elongation
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Table 2 Fracture toughness Ksc test results of composites

(MPa -m*?)
Serial Sample Sample Sample Valid or Standard
Average .
number 1 2 3 not  deviation

1# 18.2 20.0 19.6 19.3 Valid 0.95
2# 22.4 235 225 22.8 Valid 0.61
3# 245 235 23.7 23.9 Valid 0.53
4# 24.5 24.3 25.0 24.6 Valid 0.36
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Fig.5 SEM images of fracture toughness crack propagation paths
in the composites: (a) 1#, (b) 2#, (c) 3#, and (d) 4#
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Fig.6 SEM images of fracture toughness in the composites:

(a) SiC/Al interfacial debonding and (b) SiC fracture
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Fig.7 SEM images of fracture toughness in the composites:
(a) 1# and (b) 4#
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Effect of Isothermal Forging on Fracture Toughness of SiC
Particle Reinforced Aluminum Matrix Composite

Wei Shaohua, Nie Junhui, Liu Yangiang, Zuo Tao, Hao Xinxiang, Ma Zili, Fan Jianzhong
(National Engineering &Technology Research Center for Non-ferrous Metals Composites,

General Research Institute for Non-ferrous Metals, Beijing 100088, China)

Abstract: 20%SiC,/2009Al composites fabricated by powder metallurgy (PM) method were processed by isothermal forging, and the
effects of different deformation on microstructure and mechanical properties were studied by optical microscopy, scanning electronic
microscopy (SEM), tensile and fracture toughness testing. The results show that with the total strain increasing, distribution of SiC
particles becomes uniform, the intensity and plasticity are significantly improved. The crack propagation paths of fracture toughness were
observed by SEM. The main crack occurs in the aluminum matrix where SiC particles are agglomerated. The fracture mode of the
composites combines toughness fracture of the matrix and particle brittle fracture.
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