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Effect of alternating electromagnetic field on shrinkage cavities
and porosities in Al 5% Cu alloy

HE Hong liang, GUO Erjun
(School of Materials Science and Engineering, Harbin University of Science and T echnology,

Harbin 150080, China)

Abstract: Effects of alternating electromagnetic field on the grain size, concentrating shrinkage cavity, dispersing
shrinkage porosity and density of AF5% Cu alloy were investigated by comparative methods using self-made alterna-
ting electromagnetic field apparatus. The results show that the alternating electromagnetic field has a significant
effect on the grain morphology and grain size of AF5% Cu. The grain morphology is changed from a very big colum-
nar structure to a fine equiaxed one and the grain size is decreased from 30.2 mm to 0.2 mm with the increase in al-
ternating electromagnetic field intensity. The depth of concentrating shrinkage cavity is decreased about ten times
when magnetic intensity is 0.2 T. The volumes of both dispersing shrinkage cavity and shrinkage porosity are re-
duced, leading to the increase in alloy density about 2.9% .
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Fig.1 Schematic diagram of
experimental equipment
1 —Transformer; 2 —Trigger circuit;
3 —Oscillograph; 4 —Balance recorder;
5 —Thermocouple; 6 —Composite coil;

7 —Foundry model; 8 —Silicon control; 9 —Molten metal
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Fig. 2 Grain sizes of AF5% Cu as

function of magnetic intensity
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Table 1 Grain sizes as function of

magnetic frequency

Frequency/ Hz 5 15 20 25 38 50 75

Grain size/mm 0.32 0.31 0.24 0.20 0.18 0.17 0.17
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Fig. 3 Effect of alternating electromagnetic
field on concentration shrinkage cavities in

AF5% Cu alloy
(a) —In gravity; (b) —In electromagnetic field
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Fig. 4 Effects of alternating electromagnetic

field on dispersing shrinkage cavities in

AlF5% Cu alloy
(a) —In gravity; (b) —In electromagnetic field
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Fig. 5 Effects of alternating electromagnetic

field on porosities in AF5% Cu alloy
(a) —In gravity; (b) —In electromagnetic field
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Table 2 Effect of alternating electromagnetic

field on density of AF5% Cu alloy

Density in Density in
: o Increase rate/
gravity/ electromagnetic field/ o
0
(g°em™?) (g°cem™?)
2.566 2. 640 2.9
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Fig. 6 Schematic of effect mechanics of
alternating electromagnetic field on

concentrating shrinkage voids

(a) —In gravity; (b) —In electromagnetic field
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