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Investigation on Effect of Counter Gravity Casting to
Solidification Microstructure of High Strength Aluminum Alloys

LI Xinlei, HAO Qitang, JIE Wanqi
(State Latoratory of Solidification Processing, Northwest Polytechnical Vniversity, Xi’an 710072, China)

Abstract: There are main approach which get high quality ports in aeronautical and astronautical industry to produce high
strength aluminum alloy castings by counter gravity casting. Solidification microstructure of high strength aluminum alloy
ZL114A and Z1205A castings under counter gravity casting process was investigated. The results indicate that the micro-
structure with different solidification temperature range have different site effectiveness. The crystal grains of ZL114A alloy
castings near the inner-gate of the castings are larger, while those at the cooling site of castings are fine. For Z1205A alloy
casting, with decreasing of the distance of inner-gate site, §( Al,Cu) phase distributed in a( Al) interdendritic become thin-
ner gradually, T( Al,,CuMn,) phase distributed inside of a( Al) grains also decrease. The investigation indicates that the

site effectiveness is related to different solidification temperature of different alloy.
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Fig. 1  Counter gravity casting method of rectangular

samples
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Fig. 2 Metallographs of as — cast ZL114A alloy with Sr modification under DPC; (a) site 1 , (b) site2 , and (c) Site 3
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Fig. 3 Metallographs of as — cast ZL205A alloy under DPC: (a) site 1, (b) site2 , and (c) site 3
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Fig.4  Densites at different sites of high strength aluminum alloy

ZL114A (a)and ZI205A (b) under DPC
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Fig. 5 Schematic diagram of dendritic solidification in mushy zone
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