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Abstract: The temperature field at quasi steady state of electro slag remelting (ESR) was taken
as initial condition in the simulation of temperature distribution during ESR in virtue of ANSYS
and CFX. Terminal positions of hot spots in the ingot under three feeding conditions (i. e. no
feeding, linear current-drop and stair-step current-drop during feeding) were investigated. The
results showed that the largest distance of mushy zone around the hot spot were 162 mm, 130 mm
and 70 mm away from slag-metal interface, when no feeding, linear current-drop and rapid stair-
step current-drop were carried out during ESR feeding process, respectively. The hot spot
remained changeless under slow stair-step current-drop. Thus, stair-step current-drop is beneficial
for feeding process during ESR of 1Mnl18Cr18N.
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Fig. 1 Flow diagram of numerical simulation
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Fig.2 Schematic diagram of current dropping
methods during feeding process
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Table 1 Physical properties of slag
Ytk S4 BfH
HE(1773K) /(kg-m ™) 2737
A/ (K -kg " K™") 1.3
WRAHZR B/ K 1533
FiE/ (kg-m s 0.03
SMAEB/ (W-m L K™) 10. 45
AR /K 1x107*
W%/ (H-m™") 1.26 x10°¢
BSE/(Qm™") 220

*k2 HBEERNIZSH
Table 2 Technical parameters of ESR process

T L35 A1
R E/ mm 150
FLAR A AR/ mm 10
55 5 /mm 800
HL R 242/ mm 250
54212/ mm 330
R/ /kV 33
L JiL/KA 15

%3 1Mn18Cri8N A E#IiE S5
Table 3 Physical properties of 1Mn18Cr18N steel

PS5 A1
SFHREH 473K 873K 1273K 1673K 2073K
W-m™ K™ 42.6 40.5 33.3 36.9 28
(B / (kg-m ™) 7800/7200
P/ (K -kg™ " K™) 0.795
&/ W AR IR /K 1580/1650
BEE S (kg ™) 267. 1
BSR/(Q"m™) 7. 14 x 10°
WS %/ (H-m™") 1.26 x10°¢
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Fig. 3 Schematic sketch of finite element model
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Fig. 4 The temperature distribution of steel on
quasi-steady state
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Fig. 5 Distribution of mushy zone in the ingot
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Fig. 6 Temperature distribution without feeding

(a)—10 min; (b)—15 min.
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Fig. 7 Changing curves of temperature at the axis
of the pool without feeding
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Fig. 8 Changing curves of temperature at the axis
of the pool feeding with linear current-drop
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