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Effect of Electromagnetic Stirring on Solidification Structure of 1 t
Electroslag Remelting Ingot of Alloy GH4169

Lii Da, Zhang Yunfei, Zhang Fuli, Han Yanguang, Ren Shuai, Cui Yi and Bai Lijuan
( Hebei Iron and Steel Technology Research Institute, Shijiazhuang 050000)

Abstract Effect of the non-electromagnetic stirring (non-EMS) and the EMS with 6 Hz and 50 ~200 A in 1 t elec-
troslag remelting (ESR) process on solidification structure of alloy GH4169 (/% : 0.04C, 0. 21Si, 0.05Mn, 52. 85Ni,
19. 80Cr, 5. 20Nb, 3.05Mo, 0.55Al, 1. 02Ti) has been studied. Results show that the EMS may obviously fine grains of
alloy, increase ratio of equiaxed crystal and decrease spacing between secondary dentritic arms; but as stirring electric cur-
rent intensity is =100 A, the eutectic structure in ESR ingot increases to reduce the plasticity of ingot; as the current in-
tensity is 50 A with frequency 6 Hz, the ratio of equiaxed crystal is max and the spacing between secondary dentritic arms
is minimum, the Laves phase content in center of ESR ingot is lowest and the alloy with minor eutectic structure to get ex-
cellent plasticity of alloy.
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Table 1 Chemical composition of alloy GH4169 / %

c Si Mn Ni Cr Nb Mo Al Ti
0.04 0.21 0.05 52.85 19.80 5.20 3.05 0.55 1.02
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Table 2 Parameters of electromagnetic stirring process for
1 t electroslag remelting ingot

ik v :¥i 4 s v
%E’?% Hz A (kg' min-l)
1 - - 3.8~4.0
2 6 50 3.8~4.0
3 6 100 3.8~4.0
4 6 200 3.8~4.0
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Fig.1 Effect of electromagnetic stirring (EMS) on morphology of dendrite in 1 t electroslag remelting ingot of alloy GH4169 ; non EMS
(a;) (8;) (a3); EMS with50 A (b, ) (b;) (bs), 100 A (¢;) (ep) (e3) and200 A (dy) (dz) (ds)5 (8y) (b)) (¢;) and (d;) center, (a;)
(by) (ep) and (dy) 1/2R, (a3) (b;) (c3) and (d3) edge
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Fig.2 [Effect of stirring current on spacing between secondary
dentritic arms in 1 t electroslag remelting ingot of alloy GH4169
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N —  Fig.3 Morphology of Laves phase in alloy GH4169 1 t electroslag remelting ingot: non
L IR, PO E T MG (a,) and (a,) s EMS with50 A (b;) and (by), 100 A (c,) and (c,), and 200 A (d, ) and
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