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Effects of Hydrostatic Pressuré on Solidification Phenomena of Al-Si binary alloys (1)
— Metallurgical Study —

Y.S.HAN, ** D.H. KIM.** and'H.l. LEE" *

ABSTRACT

The effects of pressure during solidification on macro-and micro-structures have been studied in pure aluminium
and Al-Si alloys. The application of pressure during solidifcation accelerated both equiaxed and columnar dendritic-
grwth due to stimulating of equiaxed suvival and faster preferential growth of primary dendrites against the parallel
direction of heat flow. Burden-Hunt model was modified to express the significant changes of CET behaviours
under pressure. A further point to be noted was that greatly fine eutectic silicon flakes (0.5 x 13um) with the
decrease of halo layers (7um) of aluminium riched phases in the periphery of primary silicon particles were observed
when pressure was applied during solidification,
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Fig .7 Experimental cooling curves of hyper-

eutectic Al -Si Binary alloys
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Table 1. Analysis of cooling curves of cen—

ter(l) in A1~-Si binary alloys

System tf Vv G | R ‘G/R
Gravity 25 [ 1.52] 6 |0.25| 24

Hypokrq weeze 10 | 3.8 |21 [0.18]117
Gravity 62 | 0.11} 1.5 [0.07] 21

Hear B Iq eeze o1 | 0.33] 4 [0.08] 50
HyperE Gravity 82 1.5 | 3.3 [0.45 7
Squeeze 34 | 3.6 [ 6.7 0.54] 12

tf:Local solidification time of center(l) sec
V :Mean cooling rate of center=G*RC sec
G : Temperature gradient , 'C/em

R : Growth rate  cm/sec

G/ R:Paramter of constitutional undercooling
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