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Table 1 Composition of pure aluminium (% )

Cu Fe Si Fet+ Si Al Bal.

0. 015 0. 3 <0. 3 <0. 45 29. 5 <0. 03

A PR EGAE 9 [E P Tnstron 1186 HLT-H7fH
ML EREAT, HLHEE 1 mm/ min .
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Fig. 2 Relation between steady extrusion

pressure and temperature
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Fig. 3 SEM photographs along SiC whiskers orientation in extruded bars

(a) —Extrusion in solid phase region; (b)
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Fig. 4 Surface morphology of extruded bars
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—Extrusion in liquid-solid two-phase region
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Fig. 5 SEM photograph of surface micro-

crack in extruded bars prepared by liquid-

solid two-phase region extrusion
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Fig. 6 Surface layer of extruded bars
prepared by liquid-solid

tw o phase region extrusion
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Fig. 7 Boundary between surface layer and

center of extruded bars prepared by

liquidtsolid two-phase region extrusion
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Table 2 Comparison of properties of pure

aluminium and different composites

M aterial Oy, 0.2 E 6
arena /MPa /MPa /GPa /%
Al (L3) 119. 60 - - 21. 50
Lo abit.,/ L5 184. 41 90. 25 77. 55 2. 70
(as cast)
0 292. 17 147. 85 84. 02 7. 72
1 298. 52 148. . 7. 44
g:l)ﬁ‘flili%d 98. 5 8. 08 83. 85
2 291. 46 148. 65 80. 84 6. 60
(15%)
3 322, 40 157. 05 96. 33 3. 50

0—540 C, 1—570 C, 2—600 C extrusion in solid region; 3 —

620 C extrusion in liquid-solid tw o~ phase region
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CLAD EXTRUSION OF SQUEEZE- CAST SiGw/ L3
COMPOSITE IN LIQUID-SOLID TWO-PHASE REGION

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

ABSTRACT The extrusion behavior of SiC,/L3 composite in the liquidsolid two phase region as well as the solid
phase region was studied. A process of clad extrusion is presented. Experiments on the microstructure and properties of
both as cast and as extruded composites were conducted by SEM, graph-analyzer and tensile tests. Results showed that al-
though the extrusion in liquid-solid two-phase region helps decrease the breakage degree of whiskers effectively, the sur-
face quality of corresponding extruded bars becomes worse; clad extrusion in liquid-solid two phase region not only decreas
es the breakage degree of whiskers effectively, but also guarantees the surface quality. In comparison with solid phase ex-
trusion, the strength of extruded bars after clad extrusion in liquid-solid two phase region increases to a certain degree and
the plasticity decreases greatly. This phenomenon may be explained by the decrease in the breakage degree of whiskers.
Key words aluminium matrix composite liquid-solid two phase region clad extrusion microstructure
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