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The Effect of Velocity Control Method on the Part Characteristic in
Semi-Solid Die Casting
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Abstract

The process design to produce a near net shape home-appliance compressor component using
semi-solid die casting process is performed. In order to obtain a good component without defects such
as liquid segregation and porosity, the relationship between pressure and time, and plunger tip
displacement and injection velocity are proposed with repeated trial and error. The effect of the
velocity variation in the process parameters on liquid segregation and extraction is investigated to
produce the aluminum frame part(a kind of compressor part) with good mechanical properties. The
mechanical characteristic of semi-solid die casting formed parts for AISi7Mg0.6Sr(A357) and
AlSi17Cud4Mg(A390) are investigated with a view to minimizing the occurrence of defects. To
investigate of application possibility at industry field, A380 aluminum alloy with 8 ~9% silicon contents
used for the squeeze casting process. The obtained mechanical properties is compared with semi-solid
die casting.
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Table 1 Chemical compositions of ALTHIX billet’2(wt %)
Si Fe Cu Mn Mg Ni Zn Ti Pb Sn
A357 Min(%) 6.5 - - - 0.50 - - - - -
Max(%) 7.5 0.15 0.03 0.03 0.60 0.03 0.05 0.20 0.03 -
A390 Min(%) 16.0 - 4.0 - 0.5 - - - - -
Max(%) 17.0 0.4 5.0 0.1 0.65 0.01 0.05 0.20 003 -
A380 9.0 0.81 3.5 0.17 0.25 0.07 1.41 - - 0.03
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Fig. 1 Temperature profile during reheating A357
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Table 2 Reheating conditions

Reheating Time Holding Time Holding Temperature Total | Measured
t. (min}) tn (min) Ta (C) Time | Temp.
min T
ta_1 ta 2 ta 3 th 1 th 2 tn 3 Ty 1 Ty 2 T 3 (min) ©)
A3S7 3 2 1 l | 2 380 578 585 10 581
A390 3 2 1 1 1 2 460 564 574 10 570
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Table 3 Experimental conditions for A357 casting frame
Exp. T«(C) Injection Condition
Tu(T)

No. Fixed Moving " s(mm) v(m/s) #(s) p(bar)

200 320 1.0 1.0 0.0 0.010 550 550
1 110 110 581 350 390 0.3 0.3 0.015 1100

450 0.3

200 320 1.0 1.0 0.0 0010 550 550

2 128 138 581 350 390 0.3 0.3 0.015 1100

450 0.5
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Table 4 Experimental conditions for A390 casting frame

Exp. To(C) Tu(T) Injection Condition
No. Fixed Moving " s(mm) v(my/s) t(s) p(bar)
200 320 1.0 1.0 0.0 550 550
1 126 136 570 350 390 0.3 0.3 0.010 1100
450 0.82 0.015
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Fig. 6 Velocity change depending on the stroke
displacement for semi-solid die casting
frame of A357 and A390
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Table 5 Experimental conditions for squeeze casting with A380

Exp. T4C)

Injection Condition

Tm OC
No. Fixed Moving © s(mm) v(m/s) t(s) p(bar)
120 400 1.0 1.0 0.0 0.010 400 400
! 120 130 590 435 0.6 0.015 1100
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2 02

0.0 v ~—
[ 100 200 300 400 500
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Fig. 9 Velocity change depending on the stroke
displacement for squeeze casting of

A380(Exp. No. 1 of Table 5)
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(b) Location A (c) Location B (d) Location C

Fig. 11 Photos of A357 frame with fabricated

by semi-solid die casting under the
condition of Exp. No. 1 of Table 3

(b) Location D (c) Location E (d) Location F

Fig. 12 Photos of Al frame with A357 fabricated
by semi-solid die casting under the
condition of Exp. No. 2 in Table 3

Table 6 Comparison of defect depending on the
injection condition

.. Exp. Surface
Material Process Defect Phenomena .
No. condition

1 SSC  Unfilled at overflow Unfilled

A357

2 SSC Filled completely ~ Good
A390 1 SSC Filled completely = Good
A380 1 Squeeze Filled completely  Good
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