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Metal Mold Gravity Casting High Strength Al-Cu Alloy
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ABSTRACT: This work aims to research relationships of component, casting process, structure and performance of alloy to
solve high hot fracture sensibility and metal mold casting difficulty of aluminum copper alloy. Firstly, solidification mechanism
and characteristics of casting Al-Cu alloy were analyzed. On the basis of ZL205A alloy, new alloy compositions and two types
of casting specimen molds were designed to have melting, casting and heat treatment to obtain specimen of sand casting and
metal casting, to carry out mechanical property testing, structure analysis, and observe anti-fracture property. Both the two kinds
of casting specimens achieved high mechanical properties, i.e., the all equi-axial structure appeared in both casting and after T6
treatment, which successfully avoided the problem of hot fracture and improved alloy mechanical properties. Oil motor casting
was made experimentally by metal mold casting. This proves that by optimization design of Al-Cu alloy composition and proper
allocation of Sc containing composite refiner, equi-axial structure can be acquired by metal casting, that can avoid coarse den-
drite structure. It is the key of anti-hot-cracking. It also provides the accessibility of metal mold casting high strength Al-Cu alloy.
KEY WORDS: metal mold gravity casting; high strength casting aluminum alloy; hot fracture; structure; mechanical property
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Fig.1 Two kinds of casting specimen molds
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Fig.2 Two kinds of casting specimens
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Fig.3 Mechanical property of metal mold specimen: tensile
curve
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Fig.4 Casting metal photography of two casting specimens
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Fig.6 Metal mold casting oil motor casting and effect after
machining
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