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Abstract: The solidification structures of Hastelloy C tubes produced by electromagnetic centrifugal
casting (EMCC) process were studied. The results show that the EMCC promotes the formation of
equiaxed grains. With the increase of electromagnetic field intensity, the percentage of equiaxed
grains increases. The columnar-equiaxed transition is caused by the melt flow that scours dendrite
arms and breaks them off under the effects of electromagnetic field. Furthermore, the electromag—
netic field decreases the prime dendrite arm spacing (PDAS) . The experimental results are consis—
tent with Jackson-Hunt model.
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( Magnethydrodynamics, ( , %) : Ni , Crl4 17, Mol6
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(EMCC, Electromagnetic central casting)'*”!
) 1600¢/ min, 1500
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Fig. 1 Schematic illustration of

electrom agnetic centrifugal casting
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(a) I = 0A; (b) I= 12A and (c) I = 21A
Fig-2 Macrostructures of electrom agnetic centrifugal

casting tubes (&) without electromagnetic field,

(b) with electric current 12A and (c¢) with 21A
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Fig.3 Effect of electrom agnetic intensity on

percentage of equiaxed grains in inner region

(a) I =0A; (b) I=9A; (¢ I = 15A and (d) [ = 21A
Fig.4 Microstructures of tubes cast by EMCC
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Fig.5 Effect of electromagnetic intensity
on prime dendrite arm space
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Fig.6 The illustration of mechanism of

columnar-equiaxed transition
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