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Abstract

The effects of applied pressure, superheat and silicon content on the fluidity of Al-Si alloy during squeeze casting were inves-
tigated. The Fluidity of Al-7.0wt%Si alloy during squeeze casting was increased with applied pressure up to 60 MPa, meanwhile it
rather decreased beyond that. Therefore, the optimum squeeze casting pressure was 60 MPa. The fluidity was increased with super-
heat up to 150°C. On the other hand, it rather decreased at the superheat of 200°C. The fluidity of Al-Si alloy during squeeze casting
was decreased with silicon content in the range of 0.0~3.0 wt%, increased in the range of 3.0~13.0 wt%. The fluidity of Al-
15.0 wt%Si alloy was lower than that of Al-13.0 wt%Si alloy.

Keywords: squeeze casting, fluidity, Al-casting alloy, Al-Si alloy.
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Fig. 1. Squeeze casting apparatus.
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Fig. 2. Fluidity test mold for squeeze casting.
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Table 1. Chemical composition of charging material (wt%o)
element Al Si Fe Ni Ti Cr remark
pure Al 99.70 0.060 0.13 - - - commercial pure
Al-15.0%Si 84.64 14.93 0.20 0.009 0.008 0.004
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Table 2. Liquidus temperature of Al-Si alloy.

Si content liquidus temperature

(Wi%) °C) remark
0.0 660 melting temp.
1.0 653
3.0 639
5.0 626
7.0 612
9.0 599
10.0 589
11.0 582
13.0 578
15.0 588
Table 3. Chemical analyses
) element(wt%o)
specimen - remark
Si Fe Cu Mg Mn
0 7.10  0.15 0.009 0.04 0.004
applied 30 709 015 0009 0.04 0.003
pressure 60 7.09 0.13 0.007 0.04 0.002
(MPa) 99 704 014 0009 003 0.002
120 7.14 0.13 0.008 0.03 0.001
50 705 013 0007 003 0001
5}‘1‘5:5 100 7.07 0.4 0008 003 0.001
ecy 150 706 0.4 0007 003 0002
200 7.06 0.14 0.006 004 0.002
00 009 012 0008 004 0.002
10 113 012 0009 003 0.002
3.0 314 012 0008 0.03 0.001
50 506 013 0008 003 0.002
St 70 714 013 0009 0.03 0.002
content
wwy 90 914 013 0007 003 0.001
100 1063 0.4 0.008 0.03 0.002
11.0 1148 0.6 0.009 0.03 0.003
130 1381 0.16 0.008 0.03 0.002
150 1508 0.17 0.009 0.03 0.003
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Fig. 4. Effect of applied pressure on the fluidity. during squeeze
casting of Al-7.0wt%Si alloy.
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Fig. 5. Variation of microstructure of squeeze casted Al-7.0wt%Si alloy with the applied pressure.

Table 4. Variation of microstructure of squeeze casted Al-7.0wt%Si
alloy with the applied pressure

p{;;;‘;;e 0 30 60 90 120 remark

% primary o 73.4 74.4 769 784 794
% eutectic 26.7 25.6 23.1 21.6 206
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500 Table 5. Variation of the volume fraction of primary and liquidus-
solidus temperature range of Al-Si alloy with silicon content.
g Si content volume fraction  liquidus-solidus =
= (Wt%) of a(%) temp. range(°C)
g 0.0 100.0 -
% 400 1.0 100.0 3.0
a 3.0 83.6 64.0
% 5.0 81.6 50.0
2 7.0 76.9 36.0
9.0 72.9 21.0
300 : : 12.0
50 100 150 200 10.0 70.7 .
11.0 70.1 10.0
super heat, °C
13.0 2.0
Fig. 8. Effect of superheat on the fluidity during squeeze casting of 15.0 11.0

Al-7.0Wwt%Si alloy.
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Fig. 10. Microstructure obtained from the tip of fluidity spiral.
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