FZ= A 13 ¥ A 3 5(1993. 6) 32

N
kN
okl
_!S(_:
)

—959—

R4, 0T Q1Y LNG®, LA

Effect of Casting Processes on the Microstructures and
Mechanical Properties of B390 Aluminium Alloy

Yo-Sub Han*, Ho-In Lee*, Sung-Su Kim* and Jung-Sik Kim**
Abstract

The effects of casting processes-direct and indirect squeeze casting, permanent mold casting and die
casting on the microstructure and mechanical properties were studied for the hypereutectic B390
aluminium alloy. The effects of TH and T6 heat treatment were also examined. The direct and indirect
squeeze casting showed no casting defects such as porosity and shrinkage were observed in permanent
mold castings and die castings. The primary silicon phase was refined and homogeneously distributed
in the order of indirect squeeze casting, diecasting, direct squeeze casting and permanent mold casting.
Depletion of primary silicon phase in die casting surface was disappeared in indirect squeeze casting.
Tensile strength of cast and heat treated specimens were increased in the order of direct squeeze cast-
ing, permanent mold casting, indirect squeeze casting and die casting. Hardness of indirect squeeze

castings was larger than that of other castings. As indirect squeeze casting of B390 aluminium alloy,

the time of T6 heat treatment to achieve high strength can be reduced. (Recetved March 27, 1993)
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Table 1. Chemical analysis of B390 Al alloy casting

Element - Si Fe Cu Mg Zn Al
Content(w %) 16.6 0.67 4.21 0.64 0.12 Balance
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Fig. 3. View of B390 Al alloy aircon casting by

indirect squeeze casting process
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Fig. 5. Macrostructure of cylinder castings by

permenent mold casting(a) and direct
squeeze casting process(b)
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Fig. 6. Macrostructure of aircon castings by die
casting(a) and indirect squeeze casting

process(binitial, ¢ . modified product).
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Fig. 7. Macrostructure of B390 Al alloy castings by permanent mold casting(a),
direct squeeze casting(b), die casting(c) and indirect squeeze casting(d) process

Fig. 8. Macrostructure of surface in B390 Al alloy aircon casting by die casting(a)

and indirect squeeze casting(b) process
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Fig. 9. Microsturcture of T6 heat treated B390 Al alloy casting by permanent mold casting(a),
direct squeeze casting(b), die casting(c) and indirect squeeze casting(d) process
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Fig. 10. Microstructure of indirect of indirect squeeze casting by solution treated for (a) 2hr, (b) 4hr, (¢) 8hr
Primary Si phase Die Melt Die Melt Primary Si Depletion zone solidified skin

(a) Die casting (b) Indirect squeeze casting
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Table 2. Mechanical properties of the B390 Al alloy castings by several casting process

Casting process Condition Tensile strength kg/mm® Hardness HB500kg
K 18.9 110
Permanent mold casting TS 24.3 110
Té6 31.9 116
F 210 114
Direct squeeze casting TH 23.0 111
T6 38.3 148
F 18.0 116
Indirect squeeze casting TS 22.6 111
T6 28.9 150
F 16.4 106
Die casting T5 - -
T6 23.6 136

Table 3. Mechanical property of B390 Al alloy aircon casting by T6 conditions’

Solution time/Aging time 2hr/4hr 4hr/4hr 8hr/8hr
Tensile strength(kg/mm?) 26.3 30.0 28.9
Hardness(HB) 150 150 150
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Primary Si
Depletion zone

solidified skin

a) Die casting b) Indirect squeeze casting
Fig. 11. Schematic diagram of primary Si depletion

of hypereutectic B390 Al alloy casting surface
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