
� 23 � � 2 � Vol.23 No.2

2 0 0 9 � 4 � CHINESE JOURNAL OF MATERIALS RESEARCH April 2 0 0 9

� � � � � �

��������	
����������

� � 1 � � 1,2 � � 1 ��� 1

1. ���������� �� 110016

2. �������	��� �� 110004

 ! 
��	�	
� (SiCp) �	
��
������Æ 15% � SiCp/2009 Æ�����������

����. ����, �������" SiCp �	������, ����"
�������. � SiCp �	Æ 1.5µm

�, SiCp/2009Al ������#��������������Æ#; � SiCp �	Æ 20 µm �, ������#�
� SiCp ��Æ#; � SiCp �	�������, SiCp/2009Al ��������� SiCp �����$������
���.

%&' ���, Æ����, 
��	, �
���, ����, ���

()* TB331 +,-* 1005-3093(2009)02-0211-04

Effects of SiC particle size on tensile property and fracture
behavior on particle reinforced aluminum metal

matrix composites

JIN Peng1 LIU Yue1,2 LI Shu1 XIAO Bolv1∗
1.Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110016
2.School of Material and Metallurgy, Northeastern University, Shenyang 110004

Manuscript received November 20, 2008; in revised form January 8, 2009.
* To whom correspondence should be addressed, Tel:(024)83978630, E–mail: blxiao@imr.ac.cn

ABSTRACT In this paper the tensile properties and fracture behaviour of aluminum alloy 2009 rein-
forced with silicon carbide particulates (SiCp) fabricated via elemental powder metallurgical technique were
presented. The results indicate that the strength of 15%SiC/2009Al composite decrease with increasing
particulates size, but ductility inversely. When particulates were 1.5μm, the breakage is due to tearing of
matrix near interface. The failure of composites with 20μm particulate results from crack of SiCp. When
particulates are between above sizes, the failure of composite results from tearing of matrix near interface
and crack of SiCp.
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Fig.1 Microstructure of the SiCp/2009Al composite (a) 1.5µm and (b) 3.5µm
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Fig.2 TEM images of 3.5µm SiCp reinforced composite (a) SiC/2009Al interface and (b) dislocations

at aggregation
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Table 1 The mechanical properties of SiCp/2009Al

composites for different particulate sizes

Particle size, μm σ0.2/MPa σb/MPa σ5/%

1.5 430 631 5.0

3.5 361 549 8.0

7 351 515 8.5

20 343 464 8.8

2009Al 325 484 17.0

Δσ = αGb(ρ)1/2 (2)
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Fig.3 Fractography of different particle size reinforced aluminum matrix composites (a) 1.5 µm, (b)

3.5 µm, (c) 7 µm and (d) 20 µm
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Table 2 Surface EDS results of SiCp

Particle size/μm Al, counts Si, counts

3.5 2300 1600

20 400 3300
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