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Thixo-die-forging of Al/Al,O; composite in pseudo-semi-solid state
and toughening-strengthening

ZHAO Zu-de', CHENG Yuan-sheng®, ZHU Shi-feng', HUANG Shao-dong'

(1. No.59 Research Institute of China Ordnance Industry, Chongqing 400039, China;
2. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The thixoforming in pseudo-semi-solid state based on the semi-solid metal forming was proposed. The
microstructure of the prepared Al/Al,O; composite cup shell was observed by SEM, and bend strength and fracture
toughness of this alloy were measured. The results show that the cup shell is of three-dimensional network structure and
closely bounded interfaces. The bend strength and fracture toughness of 37% Al/Al,O; (volume fraction) are about
570—-690 MPa and 8.5-16.8 MPa-m'? respectively. The mechanical properties of the cup shell by this technology are

improved compared with other forming technologies. The forming temperature, force and volume fraction of metal phase

have great influence on mechanical properties.
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Table 1 Chemical composition of Al,O3 (mass fraction, %)
AlO; Si0, Fe,0; Na,O Alkali
=98.4 <0.04 <0.03 <0.60 <1.0
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Fig.1 Thixotropic die forging device of Al/Al,O; composite

cup shell in pseudo-semi-solid state
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Fig.2 Al/AL,O; composite cup shell by thixotropic die forging

in pseudo-semi-solid state
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Fig.3 Bending strength(a) and fracture toughness(b) of 37%Al/Al,O; composite cup shell at different deformation temperatures
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Fig.4 Bending strength(a) and fracture toughness(b) of 37%Al/Al,0; composite cup shell under different deformation pressures
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Fig.6 Microstructures of 37%Al1/Al,0; composite cup shell at different positions: (a) Upper; (b) Centre; (¢) Underside
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Fig.7 Fracture surface of 37%Al1/Al,05 composite cup shell
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