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Effect of low frequency power supply frequency on liquidus carbides in
GCr15 electroslag ingot

Su Yunlong, Zhu Chunli, Zhang Longfei, Wang Mengjun, Xiang Miaomiao,
Shi Xiaofang', Chang Lizhong

(School of Metallurgy Engineering, Anhui University of Technology, Ma’anshan 243002, Anhui, China)

Abstract: In order to further improve the solidification quality of electroslag ingot, a low frequency
electroslag remelting furnace was designed to study the effect of different frequencies on liquid carbides
in electroslag ingot. The morphology and composition of liquidated carbides were observed by scan-
ning electron microscopy, and the size change of liquidated carbides was observed and analyzed under
an optical microscope. The results show that the number of carbides can be effectively reduced at low
frequency compared with that at power frequency, especially at the edge and at the edge of 2/3R where
the number of carbides decreases significantly at 0.4 Hz, the maximum decrease amplitude is 71.05%
and 48.00%. Whether it is in edge, heart, or 2/3R, low frequency can reduce the maximum size of liquid
carbides. Especially for the edge and 2/3R carbides, the maximum size of the edge decreases from 11.64 um
at power frequency to 7.39 um at 0.4 Hz, which is reduced by 36.51%. The maximum size at 2/3R is re-
duced by 38.73% from 20.58 pum at power frequency to 12.61 pm at 0.4 Hz.

Key words: electroslag remelting, low-frequency power supply, bearing steel, liquid-precipitated
carbides, solidification
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Fig. 1 Experimental device of low frequency power sup-
ply electroslag furnace
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Table 2 Experimental schemes
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5 1 800 32 50 0.02 GCrls
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Table 3 Changes of size of liquidated carbides at differ-
ent frequencies

WiR/Mz BREE B/MRGHum KRR S um PR RS /um

UL 426 11.64 7.06

50 2/3R4k 4.53 20.58 9.08
Nt 5.13 15.42 9.62

AR 5.12 14.01 7.00

2 2/3RMk 491 16.29 8.34
o 3.02 17.00 8.08

1 3.64 10.33 5.36

1 2/3RAk 4.66 18.68 8.45
oS 3.92 16.87 8.25

Uk 5.72 9.16 7.55

0.4 2/3R4k 4.30 12.61 7.35
o 4.92 13.17 7.31

brii 3.64 7.39 4.98

0.1 2/3R4k 427 22.67 7.65
o 3.45 15.28 8.54
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