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Effect of Volume Fraction on Mechanical and Fatigue Crack Growth Properties
of SiC Particle Reinforced Al Alloy Composites

Jae-Do Kwon, Jeong-Ju Aan and Yun-Bae Moon

Key Words : SiC,/Al Composites (SiC,
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44 4]4), X-Ray Mapping (X-Ray =), SEM Observation (4 =& n] 7 33)

Abstract

In order to save the energy and protect the environment, it were studied about ecomaterials
with the developed countries as central figure. In the Metal Matrix Composites(MMCs), this
trends appeared the development of the MMCs which had excellent mechanical properties in spite
of the low volume fraction of reinforcement. Therefore, in this study, fatigue crack growth test,
tensile and hardness test were conducted in order to investigate the mechanical and fatigue
properties of 5%, 7.5% and 10% SiC,/Al composites. As the results, in the tensile and hardness
test, tensile strength and hardness increased but fatigue crack growth rate decreased with SiC,/
Al volume fraction. And in the view of fatigue failured surface through the SEM, fatigue crack
initiated around the SiC particle and in low AK regions, fatigue crack detoured the SiC particle
but crack propagated through the SiC particle in the high AK regions.
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(a) 5% SiC,/Al6061 (b)

Fig. 1

7.5% SiC, Al6061

{¢) 10% SiC,/Al6061

Microstructure of SiC,/Al6061 with the various volume fraction
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Table 1 Mechanical properties of Al matrix, 25%
the longitudinal direction
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SiC /Al & three kinds of SiC /Al composites in

Y ’ Ultimat
Hardness mZ:Elguz 0.2% Proof te::i?ee Elongation
Material H t th (MP 9
aterials v (GPa) strengthMPa) | ongth (MPa) (%)
Al matrix 111 51 290 317 13.7
5-SiCp/Al 127 45 340 358 9.8
7.5-SiC,/Al 127 55 360 380 9.4
10-SiC,/Al 130 71 353 380 8.4
25-SiCy/Al 146 110 420 543 4.8
RIS 150
\03 = , MO
T 1
10 3‘ 130 -
D]
14 8 120
‘ q
50 L0l
Fig. 2 Tensile test specimen 100 ) . N ) )
-2 0 2 4 6 8 10 12
700 Volume fraction, V_(%)
F — AIB0B1 f
_ 4 ::W/?&‘m Fig. 4 Hardness in the SiC/Al6061 composites with
S —10-SICp/AIB061 the various valume fraction as well as Al6061
500} m —25-SiCw/Ai081® matrix
© 400 F 7.58ICp/Al 10-SiCp/Al
g S e 5-SICp/Al
£ 300 A gkt
% 200 F AlB061
E ool 4. HZRATHAIY
0o 2 ; é z; 16 112 1) 16 4.1 IEAYEHE U AU

Elongation, (%6)
3 Stress vs. elongation curve in the SiC, /Al6061
composites with the various volume fraction
as well as Al6061 matrix

Fig.
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Fig. 6

Stress intensity factor range, 4K (MPa/m)
Relationship between stress intensity factor
range and fatigue crack growth rate in the
SiC, /Al6061 composite with the various Vi,
Al6061 matrix and 25% SiC. /Al6061 com-
posite
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Table 2 Comparison of Paris’ crack growth exponent m & coefficient C in the SiC,/Al composite & Al
matrix
. m C

Materials

Al matrix 4.75 2.06E-9

5-SiC,/Al 5.12 3.82E-9
7.5-SiC,/Al 6.74 1.79E-10

10-SiCp/Al 8.26 2.56E-13
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Fig. 9 Relationship between fatigue crack length and
cycle/failure cycle in the SiC, /Al composite
with the various volume fraction as well as
Al6061 matrix
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Fig. 11 Fractographics of SiCp/Al6061 with the various volume fraction at about 2 mm from notch tip
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(c) 10% SiC, A16061
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