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The Effect of Globule size on the Mechanical
Properties in Semi-Solid Forming of Aluminium Alloys

S.M. Park and C.G. Kang

Abstract

One of the factors influences on microstructure of semi-solid product is forging pressure. Generally, the
more forging pressure makes the more fine microstructure in semi-solid compression test. The
microstructure and mechanical properties were investigated according to the forging pressure. The applied
pressure is 110MPa, 140MPa and 170MPa, respectively. Heat treatment conditions also influence to the
microstructure and mechanical properties of semi-solid product. T6 heat treatment was performed and the
evaluation of microstructure and mechanical properties was investigated according to the aging time in T6
heat treatment.
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Table 1 Chemical composition of aluminum alloys(s)
Si Mg Cu Sr Fe Mn
A7 70 | 060 1 003 | 005 | 015 | 003
A3 | 17 065 | 45 - 040 | 010
A319| 70 { 03| 35 | 005 ] 015 | 003
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Table 2 Heat treatment condition for aluminum alloys

Solutionizing Aging
Temp.(C) Time(h) Temp.(C) Time(h)

170 4

357 540 [ 170 6

170 10

170 4

319 505 6 170 6

170 10

170 4

A390 495 6 170 6
170
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(a) P=110MPa (b) P=140MPa  (c) P=170MPa

Fig. 1 Microstructure of 357 alloy for variation of forg
-ing pressure
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(a) P=110MPa () P=140MPa~ (c) P=170MPa
Fig. 2 Microstructure of 319 alloy for variation of
forging pressure
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Fig. 3 Microstructure of A390 alloy for variation of
forging pressure
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Fig. 4 Strain-stress curves for variation of forging press
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(b) aging time : 4!2

(d) aging time : 10h

Fig. 5 Microstructure of 357 alloy for variation of aging
time
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Fig. 6 Microstructure of 319 alloy for variation of aging
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Fig. 8 Stress-strain curves of A390 for variation of
aging time
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