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Fig. 1 SEM photographs of extruded bars with different extrusion ratios
(a) —9:1; (b) —18 1; (¢) —25: 1
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Fig. 2 Variation of whiskers’ alignment with extrusion ratio in extruded bars
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Table 1 Alignment factor c¢¢ at different

extrusion ratios

Extrusion ratio 91 181 25:1

co 0.559 0. 887 0.97
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Fig. 3 Variation of whiskers’ aspect ratio

with extrusion ratio in extruded bars
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Table 2 Alignment factor c¢¢ at different

extrusion temperatures

Extrusion temperature/ C 520 550 580
o 0.556  0.559 0.567
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Fig.4 SEM photographs of extruded bars with

an extrusion ratio of 9. 1 at different temperatures
(a) =520 C; (b) —580 C
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Fig. 5 Distribution histogram of
whiskers’ alignment when extruded

at different temperatures
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Fig. 6 Variation of the whiskers’ aspect

ratio with the extrusion temperature
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Table 3 Tensile strength of the
SiCw/ L3 composites

Extrusion

Extrusion ratio® i 47
temperature’/ C

0 901 181 251 520 550 580

M easured
value, 147.1 284.8 313.8 296.8 278.2 284.8 310.0
0/ M Pa

Calculated
valuel, 114.4 114.9 123.3 121.2 110.1 114.9 117.5
0/ M Pa

Calculated
value?, 305.0 313.4 311.3 300.2 305.0 307.6
0/ M Pa

Note Superscript l—¢" = 2; 2—¢" = 5.9, 3—= 550 C;

4 —Extrusion ratio 9. 1
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EFFECTS OF HOT EXTRUSION PARAMETERS ON
MICROSTRUCTURES AND TENSILE
PROPERTIES OF SiCw/ L3 COMPOSITES

Zhang Wenlong, Wang Dezun, Jiang Chuanhai, Ding Dongyan and Yao Zhongkai
School of Materials Science and Engineering,
H arbin Institute of Technology, Harbin 150001, P R China

ABSTRACT Effects of extrusion ratio and temperature on the microstructure and properties of 15% SiCw/ L3 compos-
ites have been investigated. Results showed that, with an increase of extrusion temperature the degree of whiskers’ direc-
tional alignment along the extrusion direction nearly remains unchanged, but the breakage degree of whiskers decreases,
which results in an increase of tensile strength. And with an increase of extrusion ratio the degree of whiskers’ directional
alignment along the extrusion direction increases and the breakage degree of whiskers increases too, which together result
in a maximum value of tensile strength at an extrusion ratio of 18: 1. The coefficient ¢* representing the contribution of
matrix to the strength, ought to be increased when the modified Rule of Mixture (ROM) is used to predict the strength of
extruded composites.

key words SiCw/Al composite hot extrusion tensile strength
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