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Abstract The vacuum electroslag remelting ( VESR) furnace is a developed special vacuum remelting metallurgical
unit for melting high performance alloy based on vacuum arc remelting ( VAR) and gas-shielded electroslag remelting
(ESR). The steel grades and alloys remelting by VESR are high quality alloy steels, high temperature alloys, precious al-
loys, anti-corrosion alloys and aluminium, titanium and silver alloys. This article introduces the working principle and met-
allurgical characteristics of VESR, compares the melting cost, metallurgical quality and properties of steel products melted
by VAR, general EAR and VESR, and discusses application prospect of VESR.
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Fig.1 Schematics of structure of vacuum electroslag remelting

unit
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Fig.2 Schematics of vacuum electroslag remelting process
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Table 1 Chemical composition of alloy Inconel 718 before and after VESR /%
I C Co = Cr Fe Mg Mn Mo Nb Ni P S Si Ti v Al Cu

BEEHEM 0.028 0.18 18.94 17.20 0.0081 0.08 3.02
HEiAL 0.028 0.18 18.97 17.20 0.0053 0.08 3.02
AR 0 0 0.03 0  -0.0028 0 0

5.31 53.24 0.010 0.008 0.13 0.95 0.03 0.66 0.07
5.32 53.24 0.007
0.01 0

0.007 0.13 0.93 0.03 0.67 0.07
-0.003 -0.001 O -0.02 0 0.01 0
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Fig.3 Comparison between vacuum electroslag remelting ( a-

VESR) and electroslag remelting (b- ESR)
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Table 2 Comparison of cost of single cast-forging die of
steel produced by different melting method
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Fig.4 Comparison of toughness of steel products melted by dif-
ferent refining method
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