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Calculation on Technological Parameters of Electroslag Remelting
Continuous-Directionally Solidified René88DT Nickel Alloy Ingot

Chen Xichun, Fu Rui, Feng Di and Ren Hao
(High Temperature Material Research Institute, Center Iron and Steel Research Institute, Beijing 100081 )

Abstract The electrode of René88DT nickel allov (9% ; 0.02 ~0.05C. 15.5 ~16.5Cr, 3.8 ~4. 2Mo. <0. 20Ta,
12.5 ~13.5Co0, 0.6 ~ 1.ONh, 0.025 ~0.050Zr, 3.5 ~3.9Ti, 2.0 ~2.4Al, 0.006 ~0.015B, 3.8 ~4.2%, 0.005 ~
0.010Ce) is melted by a 200 kg vacuum induction furnace and the ®160 mm x 220 mm René88DT alloy ingot is melted by
a 500 kg shielding atmosphere drawing-out ingot electroslag remelting furnace with continuously directional solidification
process according to requirement of solidified structure to determine the melting speed during remelting by controlling sec-
ondary dendrite area space in ingot solidification, metal bath shape and depth and to get relalive remelting parameters by
thermal equilibrium calculation. Results show that the relative error between calculated total remelting time and real remelt-
ing time is only 4. 5% , the bath is hallow 10 get fine solidified structure with whole <100 > direction columnar structure

and secondary dendrite area space- 60 ~ 80 wm.
Material Index
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Electroslag Remelting-Continuously Directional Solidification, René88DT Nickel Alloy, Solidified
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Table 1

Chemical composition of electrode of René88DT nickel alloy melted by vacuum induction furnace /%

mE C St Mn P S Cr Mo Fe Ta

Nb Ir Ti Al B W Ce v N Ni

SE 0,035 0.021 0.03 0.0009 0.0008 16.08 4.07 0.12 0.01 12.76 0.79 0.039 3.82 2.16 0.016 3.94 0.0066 0.0010 0.0021 %
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Table 2 Comparison between calculated value and real
measured value of remelting process parameters
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Table 3 Analysis resuits of oxidizable elements in remelt-
ing ingot / %

iz C Ti Al Zr B 0

P-ESR 0.035 3.77 2.14 0.029 0.011 0.0010
ESR-CDS +#F 0.034 3.79 2.13 0.028 0.012 0.0010
2.12
2

ESR-CDS 1B 0.034 3.78 0.026 0.011 0.0010
ESR-CDS F#8 0.036 3.76 2.11 0.025 0.009 0.0010
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Fig. 1 Macrostructure of electroslag remelting continuous-direc-

tionally solidified René88DT alloy ingot
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Fig. 3 Microstructure morphology of electroslag remelting continuous-directionally solidified René88DT alloy :
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Fig.2  X-ray diffractometry ( XRD) result for René88DT alloy
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