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Electroslag Casting by Fixed Consumable Electrode Filling Method
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Abstract: The shape of electroslag casting (ESC) molten pool with fixed consumable electrode filling method was
numerically simulated and experimentally studied by using the finite element analysis software ANSYS. The results show
that when the ingot size is 400 mmx70 mmx200 mm, the longitudinal section of the metal molten pool is half elliptic, the
space shape of the molten pool is inverted hump shape, and the depth of the molten pool at the center of the moving
consumable pole is maximum. The experimental results are consistent with the simulation results, and the accuracy of the
simulation program is verified. According to the influence of process parameters on the shape of molten pool, it is found
that the matching of moving consumable electrode current and cross-sectional area is the key to the design of electroslag
fusion casting process with fixed consumable electrode filling.
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Fig.1 Schematic diagram of electroslag casting with fixed
consumable electrode filling method
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Fig.2 Schematic diagram of fixed consumable electrode filling
melting model after simplification
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Tab.1 Physical parameters of slag and steel

Wy R R i i
e R /Qm Ino=-6 769/T+8.818 7.14x105
%% /H-m’ 1.257x10% 1.257x10*
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Lt /) -kg'-K! 1255 828
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#E R 1000 KVA A HL b 803 30 45
DL R A AR L A A % U7 vk AT 4, M CH CaF:
ALO=70:30, # & K 20 kg, R AW S shd il g,
BEHE 60 V LT 5000 A, HLHE 545 5 85 50 g 1
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Tab.2 Geometric parameters of electrode and mold cavity

MR /mm BIHHHEK /mm  EEEHK /mm  THE(%)
400x70x400 250%x40x3 000 100x40x400 0.5
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Fig.3 Simulated metal pool shape at vertical section along width direction
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Fig.4 Cable connection and consumable electrode assembly
method
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Fig.5 Cross section shape of molten pool on ingot thickness
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Fig.7 Spatial shape of the molten pool in the stable stage of
casting
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Fig.8 Comparison of simulated and experimental metal pool shapes at vertical section along width direction
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