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The Study on the Solidification of V—Section and Finned Casting by Use of Pure Aluminum

M.H.Kim*, C.S.Kang**, D.O.Kim***, J.Y.Jeong****

ABSTRACT

The progtession of the solidification wave front in V-section and finned casting was studied by use of the pour-out test,

employed with high. Purity aluminum. The results obtained were as follows;

a) The shape of solidification wave front at the inside and outside corners did not change according to solidification time,

but 1t changes according to the corner angles at a given molding and melting condition.

b) The cooling fin effect could be repserented as functions «f solidification time and fin sise, and this result could be

applied to enhance the accuracy of the section modulus method in the design of T and V section.
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Photo. 1. Cross-sections of the pour-out castings in V~sections.
From the bottom of pictures, the solidification times were
160, 230 and 340 seconds, respectively. (a) At 60 degree
corner angle; (b) at 90 degree corner angle; (c) at 120
degree corner angle.

(29)



* Sd is the standard deviation of the average.
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Fig. 1. Schematic representation of the
solidification of an L- section
casting used to describe the corner
and end effects observed; ty=thick ]b ﬁ@ Z&)in
ness of planar wall section;
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tion wave front.
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(a)

Photo. 2-a Cross-sections of the pour-out

castings showing the two-dimensional
solidificaiton wave fronts with the
attached fins. The fin lengths were
1.15, 2.3 and 3.8 Cm, respectively,
at each cross- section, and the fin
thicknesses were 0.35 Cm. (a) From
the top of the picture, the solidi
fication times were 90 and 160
seconds, respectively; (b) from the
top picture, the solidification

times were 230 and 340 seconds,
respectively.
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Photo. 2-b Cross-sections of the pour-out castings showing the two-
dimensional solidification wave fronts with the attached fins. The
thicknesses of fins were all 0.35Cm and the lengths of fins and
solidification times were as follows. (a) Lengths of the fins were
1.7, 2.7, 3.7, 4.7, 5.7 and 6.7 Cm, and the solidification time was
90 seconds; (b) Lengths of the fins were 1.7, 2.7, 3.7, 4.7 and 5.7
Cm and the solidification time was 160 seconds; (c) Lengths of the
fins were 1.7, 2.7, 3.7, 4.7 and 5.7 Cm and the solidification time
was 230 seconds; (d) Lengths of the fins w2re .17, 2.7, 3.7, 4.7 and
5.7 Cm and the solidification time was 340 seconds.
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Fig. 5. Dimensions of the patterns used in
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Fig. 11. Simulated solidification curve

by the Apple computer when the
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planar surface of the leg is leg
thickness/2.
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14. Ratio of thin to thick arm vs
length to thickness of fin for
removing shrinkage at the
V-junction with 90° corner angle.

15. Simulated solidification curves
showing the elimination of
shrinkage cavity at the junction
as the thin arm to thick arm
thickness ratio increases.
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