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Numerical Simulation on Optimization of Shrinkage Cavity in
ESR 7. 85 t Electrode of Alloy NS1402
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Jiangyou 621704 ; 3 School of Materials Science and Engineering, Chongging University, Chongqing 400044 )

Abstract The serious shrinkage cavity defect in 7. 85 t electrode of alloy NS1402 (/% : 0.01C, 0. 15Si, 0. 34Mn,
0.004P, 0.004S, 22.33Cr, 40. 07Ni, 3.22Mo, 2.29Cu, 0. 87Ti, 0. 11Al, 30. 6Fe) melted by 40 t EAF + VOD for ESR
forms easily in solidification process. By using commercial software CAD, GEOMESH and MeshCAST a model of the elec-
trode filling and solidifying has been established to get the simulated diameter of center shrinkage cavity being 248 mm, as
compared with measured value the relative error is 4. 6% . Results show that as the electrode is located upside down, the
diameter of shrinkage cavity decreases by 32.2% ; with increasing the length of insulation board the shrinkage cavity re-
duces, and with increasing the length of insulation board by 200 mm, the shrinkage cavity below hot top is basically elimi-

nated.
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Table 1 Chemical composition of electrode of alloy NS1402 /%
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Fig. 1 Physical parameters of alloy NS1402: (a) density and heat transfer coefficient; (b) thermal enthalpy and solid phase percentage; {c) vis-

cosity
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Fig.3 Cloud diagram of simulated electrode hot top and shrink-
age cavity
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Fig.4 Characteristics of electrode solidification: (a) solidifica-
tion time; (b) temperature field
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Fig.5 Cloud diagram of simulated electrode shrinkage cavity by (a) original scheme and (b) upside down location scheme
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Fig.7  Cloud diagram of shrinkage cavity of electrode casting

with insulating plate length 300 mm (a), 400 mm (b) and 500
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