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Table 1 Characteristic parameters of grain structure under
various refining processes

Sample Stewing Magnetic Surface Average grain

No. time /s intensity/A nucleator  size/ mm PI%
1# - - 3.45 69
24 15 80 - 0.96 75
3# 15 80 Addition 0.87 79
4# 15 120 Addition 0.35 82
5# 8 120 Addition 0.28 94
6# 8 150 Addition 0.095 100

Note: Proportion of equiaxed grains on the traverse cross-section
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Fig.1 Macroscopic grain structures of K417 superalloy ingots

during various refining processes: (a) 1#, (b) 2#, (c)

3#, (d) 4#, (e) 5#, and (f) 6#
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Fig.2 XRD spectra of mold inner surface after casting without

(a) and with surface nucleator(b)
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Effects of Electromagnetic Field and Surface Nucleating Agent
on the Grain Refinement of Superalloy K417

Jin Wenzhong, Li Jun, Li Tingju, Yin Guomao
(State Key Laboratory of Materials Modification, Dalian University of Technology, Dalian 116024, China)

Abstract: The effects of electromagnetic field and surface nucleating agent on the grain refinement of superalloy K417 has been studied
with XRD and optical microscope. The results show that the electromagnetic stirring not only can refine the equiaxed grains but also
increase the proportion of equiaxed grains by accelerating the transition from columnar to equiaxed grains. By decreasing the stewing time
or increasing the magnetic intensity, the proportion of equiaxed grains becomes greater and the average equiaxed grain size becomes
smaller. Coating the surface nucleating agent CoAl,O4 on the shell inner surface can lead to the grain refinement of superalloy casting
surface and increase the grain refining capacity of electromagnetic stirring. The average equiaxed grain size of K417 superalloy casting
could be refined to 95um and the proportion of equiaxed grains on the cross-section can be increased to 100% by imposing the reversible
electromagnetic stirring at 50 Hz and 150 A after pouring melt to the shell with the surface nucleating agent CoAl,O4.

Key words: electromagnetic field; surface nucleating agent; superalloy; grain refinement

Biography: Jin Wenzhong, Candidate for Ph. D., State Key Laboratory of Materials Modification & School of Materials Science and
Engineering, Dalian University of Technology, Dalian 116024, P. R. China, Tel: 0086-411-84706220, E-mail:

wenzhong jin0872@sina.com



	Table 1  Characteristic parameters of grain structure under

