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ABSTRACT The 3D finite element model which characterized the heat conduction in the liquid-
solid extrusion process of AlyOs./LY12 composites was established, and the 3D temperature field
was obtained. The results indicated that during the pressure—keeping stage, the temperature fields
at the surface and inner part of the billet distributed evenly. In the extrusion process, however, they
fluctuated tempestuously, which led to partial overheating on billet surface and resulted in superficial
crack. The simulated results were verified by the experimental ones. The work laid a foundation for
the rational choice of process parameter to enhance product quality.
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Fig.1 Illustration of the liquid—solid extrusion process
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Fig.2 3D FE geometrical model and the meshed billet
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Fig.3 Inner temperature distributions of the AloOg5¢/LY12

billet for 5 s (a) and 10 s (b) during the pressure—
keeping stage
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Fig.6 Typical nodes (a) and curves of temperature vs time
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Fig.7 Inner temperature distributions of the billet during the extrusion process for 1s (a), 3 s (b) and 6 s (c)
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