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Dendrite growth behavior of DZ417G superalloy
under longitudinal magnetic field

LI Xu, REN Zhong-ming, REN Wei-li, LI Xi, ZHONG Yun-bo, DENG Kang, DONG Jian-wen, CHEN Chao

(Department of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: The influence of longitudinal magnetic field on the microstructures of DZ417G superalloy at different growing
rates was investigated. The results show that the magnetic field (<<0.1 T) can affect significantly the regular dendrite
growth and primary dendrite arm spacing of DZ417G superalloy at low growing rate, and the growth direction is parallel
to the direction of magnetic field. But the high magnetic field(>2 T)can disturb the regular morphology of dendrite
growth. The dendrite morphologies are destroyed when the magnetic field is applied. The effect of magnetic field is weak

when the growing rate increases. Based on the theory of the influence of magnetic field on fluid, the above phenomenon

was analyzed.
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Table 1 Composition of DZ417G (mass fraction, %)

Al Ti Cr Mo Co A\ Mn

5.41 4.50 8.96 3.08 9.72 0.86 0.05

Fe Si C B P S Ni

0.23 0.04 0.18 0.015 0.002 0.002 Bal
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Fig.1 Schematic diagram of bridgman solidification
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Fig.2 Longitudinal microstructures of directionally solidified DZ417G superalloy at growing rate of 10 pm/s and different
magnetic field intensities (G=150 K/cm): (a) 0 T; (b) 1 mT; (c) 5 mT; (d) 10 mT; (e) 50 mT; (f) 100 mT
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Fig.3 Transverse microstructures of directionally solidified DZ417G superalloy at growing rate of 10 pm/s and different magnetic

field intensities (G=150 K/cm): (a) 0 T; (b) 1 mT; (c¢) 5 mT; (d) 10 mT; (e) 50 mT; (f) 100 mT
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solidified DZ417G superalloy at different
4 growing rates and magnetic field intensities
A (G=150 K/em): (a) 0 T, 5 pm/s; (b) 2 T, Sumys;
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Fig.6 Transverse microstructures of directionally solidified DZ417G superalloy at different growing rates and different magnetic

field intensities: (a) 0T, 5 um/s; (b) 4T, 5 um/s; (c) 0T, 10 pm/s; (d) 4T, 10 pm/s; (e) 0T, 20 um/s; (f) 4T, 20 um/s
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direction; ¢ and ab are crystallographic axes, respectively)
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Fig.8 Schematic diagrams of competition of easy magnetization axis and growth direction: (a) Easy axis different from dendrite

growth direction; (b) Dendrite crash under magnetic force; (c) Dendrite growth, 0T; (b) Dendrite growth, 4 T
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