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The Solidification Contraction and the Soundness of Alloy Ingots

Tadayoshi TAKAHASHI Ken-ichi OHSASA Ryosuke MOCHIZUKI
(Received June 15, 1982)

Abstract

In order to clarify the relationship between the solidification contraction and sound-
ness of an Al-3 mass% Si alloy, the contraction in a radial direction of a cylindrical
ingot with or without degasification was measured by the differential transformers.
The soundness of the ingot was evaluated by density measurement.

As a result, it was shown that the contraction during solidification occurred resul-
ting from the thermal contraction and the deformation of the solid having liquid core.
The deformation of the solid was induced by negative pressure developed within the
liquid core due to liquid-solid transformation at the late stage of solidification. The
density of the ingot increased with the increasing solid deformation. The degassed
ingot had a higher density than the non-degassed ingot because of large contraction

and a lesser porosity.
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Fig. 1 Experimental apparatus
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Fig. 2 Change in contraction in radial direction of a cylindri-
cal ingot and the fraction of solid for an Al-3 mass%
Si alloy with no degasification. The dashed line
shows the thermal contraction calculated from cooilng
curve.
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Fig. 3 Change in contraction in radial direction of a
cylindrical ingot and the fraction of solid for an
Al1-3 mass% Si alloy with degasification. The
dashed line shows the thermal contraction calcul-
ated from cooling curve.
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Fig. 4 Distribution of density of Al-3 mass% Si alloy
ingots.
(a) . No degassed (b) : Degassed
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Photo. 1 The solidification structure of Al-3 mass% Si alloy ingots.
(a) : No degassed (b) : Degassed
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Table 1. Numerical data for calculation

B 0.065
“ 0.045 (poise)
Y 9 (erg/cm?)
k1 70 (sec™')
k2 7.46X107° (em®/ dyne)
m 4.55
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Fig. 5 The negative pressure in the
residual liquid during solidification
of an Al-3 mass% Si alloy. APf
and APd are the negative pressure
required for the liquid flow and
creep deformation of solid, respec-
tively.
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Fig. 6 Relation between the maximum

fraction of solid for liquid flow
under solidification contraction, fsg
, and the cooling rate, R. The
solid line shows the relation calc-
ulated from eq. (7) by substituting
9.6x107" for K.
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