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Fig. 1 Macrostructures of transverse section of 30 kg ingot in
Ni-Cr-W superalloy: (a) Conventional ingot; (b) Fine-grained
ingot
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Fig.2 Schematic diagram of transverse section of 30 kg ingot(a) and microstructures of samples in different positions(b)
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Fig. 3 Morphologies of precipitated carbide of Ni-based
superalloy: (a) Fine grain microstructure; (b) Conventional

casting microstructure

HETESNE 4 Fis. S8 MBI MC Bt
SIARMEAZ AN, EDS REE TR, AR
Y Ni Joz & 2 AR BT H MC 1, Tt
FAE i FH R B AT BT DA B SR AR AT AT DAHE
Wiz 3L i MeCo Ni-Cr-W 1R &4 MC
BB R TE R S R TR, B T4, A



529 B S W

rarha, S MU R VRO £ S i A B R R v U < [ 2E R AT S 993

A A

L) I
20 30 40 50 60 70 80 90
20/(°)

B4 Ni-Cr-W i £ e 2120 XRD i
Fig. 4 Microstructure(a) and XRD pattern(b) of Ni-Cr-W

superalloy
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Fig. 6 Variation diagrams of content of Ni(a), Cr(b), W(c) and Mo(d) in direction of grain growth
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Fig. 7 Microstructures of Ni-Cr-W superalloy non-sheared in electromagnetic field((a), (b), (c)) and sheared in electromagnetic
field((d), (e), (f)) by isothermal treatment at different temperatures: (a), (d) 1420 ‘C; (b), (¢) 1400 C; (c), (f) 1390 C
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Effect of electromagnetic field and isothermal treatment near
liquidus on solidification microstructure and segregation of
Ni-based superalloy

GAO Zhong-tang', HU Rui’, GUO Wei', ZHANG Chuan-wei', SHANG Ke-chao'

(1. School of Mechanical Engineering, Xi’an University of Science and Technology, Xi’an 710054, China;
2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The differences of macrostructure, microstructure, precipitate and microsegregation of solidification structure
by isothermal treatment near the liquids in electromagnetic field and traditional casting of Ni-based superalloy were
investigated by optical microscope (OM), X-ray diffractometer (XRD), scanning electron microscopy (SEM) and electron
probe X-ray microanalyzer (EPMA). The results show that the microstructure is small and uniform equiaxed grain by
isothermal treatment near the liquidus and electromagnetic field. Compared with traditional microstructure, the content of
carbide in fine grained casting is less than that of traditional casting, and the carbide is smaller and more dispersed than
that of traditional casting. The segregation coefficient of the microstructure by isothermal treatment near the liquidus and
electromagnetic field is closer to 1. The electromagnetic field can refine microstructure by making the temperature field
and the solute field become more uniform.

Key words: Ni-based superalloy; electromagnetic field; near liquidus; microsegregation; equiaxed grain
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