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Effect of Partial Squeeze on the Quality of Casting Products
in the Vacuum Die Casting

E.S.Kim, S.J.Kim, K.H.Lee and Y.H.Moon

Abstract

The effect of partial squeeze on the quality of casting products in the vacuum die casting was investi-
gated to make defect free casting products with excellent mechanical properties. The partial squeeze
and vacuum die casting 'process was industrially implemented in making reaction shaft support which
was made of a hypereutectic Al-15%Si alloy. To combine squeezing and vacuum effects, the plunger
injection system was designed and attached on the chill vent type vacuum machinery system. The com-
bination of vacuum effect before injection and partial squeezing effect after injection resulted in defect
free die casting products. The uniform distribution of fine eutectic and proeutectic Si obtained from trial
process also provided excellent mechanical properties.

Key Words : Partial Squeeze and Vacuum Die Casting, Hypereutectic Al-Si Alloy, Squeeze Pressure,
Plunger Stroke, Injection Pressure, Injection Speed
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Table 1 Chemical composition of Al-15 wt%Si hypereu-

tectic alloy(wt%)
Si Cu Mg Zn Fe Mn P LA
14.5-15.514.0-5.0 | below 0.5 | below 0.5 | below 0.8 0.2-0.3| 0.06 | Val
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Fig. 1 Schematic drawing of partial squeeze and vacuum
die casting machinery



Table 2 Experimental casting condition

) Partial Squeeze
Conventional| Vacuum Squeeze

Process and Vacuum
Die Casting | Die Casting | Die Casting

Die casting

Pouring Temperature

700 700 700 700

()

Injection Pressure

850 850 850 850

(kg/em?)

Injection first 0.3 0.3 0.3 0.3
Speed(m/s) |second 2.5 2.5 2.5 2.5

Squeeze Pressure

- - 1500-3000 | 1500-3000

(kg/em?)
TimeLag(sec) - - 0.5-2.0 0.5-2.0
well Time(sec) 13 13 13 13
Cycle Time(sec) 65 65 65 65
Squeeze pressure
(squeeze start)
[
Injection
finish :?

‘é \ Die open

=)

% Injection

= start

o3y \[]\

Ml(;ten Metal Time-Lag TIME

ouring

Fig. 2 Schematic drawing of injection curve
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Fig. 3 Photograph of die casted trial product of reaction
shaft support
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Fig. 4 Effect of squeeze pressure and time lag on the spe-
cific gravity of cast products
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Fig. 6 X-ray photograph showing internal casting defects
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Fig. 7 Typical microstructures at various die casting processes
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Table 3 Mechanical properties of die casted products

Yield Tensile . Specific
Elongation | Hardness )
Process Strength | Strength Gravity
(%) (Hv)
(kg/em?) | (kg/em?) (g/em?)
Conventional
108 16.94 0.15 123 2.7115
Die Casting
Vacuum
12.7 23.23 0.2 127 2.730
Die Casting
Squeeze
. 11.5 19.74 0.19 130 2.731
Die Casting
Partial Squeeze and
) 13.9 24.92 0.26 133 2.736
Vacuum Die casting
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