FFIR TN
11 A SPECIAL STEEL

1SR X S E 7 L 06Cr18Nill1Ti BB BN 55T
2 B 33 32 B9 22 M

I, x P, EOF, HFR RFER?, FEE!
(1 b R2E B 4240, T PH 11081952 FERIFIT BB FRARMNITSEFT , L5t 100080)

#  ZE:LL06Cr18Ni 1 1TiHd i 3H 78 L i i I 4 58 D BP0 52, i aod e 7 I i s E s B 1 2 AH 2 ) BRI R e
T PRIE T s 0t i v S e R v LR AL IR B S BE AT N IR . S5 SRR R RGBT 1 LR AR AR — L
BELAFAE B S (R R R A5ON; , &45 SRR AT o0 A, ELIR B R o BEE M S kg/min 3 25 7 keg/min, HY
TR AL S AR H A IR T 16. 2% .37. 7% F163. 3% ; i Wi e I EE ML 1902 K T2 2 058 K i i N 77
FE VX7 ) AR I I L 5 7 P ) D ) B R AR A IR 2 s AR AR SCRIF SR 51 F L 3R i I T 43 S 80U T R B
B 5B Jr U [ A ) A 5 05 Ry S eg/min BN, Ji 5 B8 11 V) S, A T R B AR 45 A ELAR I 1/2~1/3, F Bh F
PRUEF55E R I (0 B08 e AN T i

RBIR BT JEE; AL 06Cr18NiLITi N ; B[ i %

DOI:10. 20057/j. 1003-8620. 2024-00128 ~ HE 425 . TF744

Effect of Melting Rate on Solidification Process of High Filled
Ratio 06Cr18Nill1Ti Electroslag Remelting Ingot
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Abstract: This study focuses on the transient electroslag remelting process of 06Cr18Nil1Ti ingots with high filled ratio.
By establishing a multiphysics and multiphase coupled model of the ESR process, the influence of melting rate on electro-
magnetic, heat transfer, fluid flow, and solidification behaviors during the ESR process was investigated. The results indi-
cate that under different melting rates, the current paths are generally consistent, with a obvious skin effect. The tempera-
ture inside the crystallizer exhibits a parabolic distribution with significant temperature gradients. As the melting rate in-
creased from 5 kg/min to 7 kg/min, the current density, Lorentz force, and Joule heating increased by 16. 2%, 37. 7%,
and 63. 3%, respectively. The maximum temperature of the slag pool increased from 1902 K to 2 058 K. Both the slag
and molten pools exhibit pairs of oppositely directed vortices, with flow becoming more intense with the increasing of melt-
ing rate. Under the conditions studied in this paper, increasing the melting rate leads to deepening of the molten pool and
prolonging the local solidification time of the ingot. When the melting rate is 5 kg/min, the depth of the molten pool is be-
tween 1/2 and 1/3 of the mold diameter and the local solidification time is shortest, which helps to ensure the good density
and crystallization quality of the ingot.
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