5 7R W
SPECIAL STEEL 1

BT HERENSSIT GH4350 555 4H 28 1Y 22 1

B s, T T, FA
(At B R R A B, AL 100083)

# E R Meltflow-VAR A 456 T2 SEBR FIZH L34 X $350 mm GH4350 &4 5 5 H.25 H B BT .
FEAFEAFEE T ZSHOME IR TCR WA RAE 52 . T8 T I8 S8 M5 e R WA i . Ik
e AV EE B 5208 . BFSE 8 78R P AC(E R 5 125, X GH4350 &4 28 A R M FEEAT T 20404k , b s2br e p= AT
PSR G, BFSTAE IR R, GHA350 & 4854 LA Ti Nb  Ta TR IR AT R 35 B 309 3 ot 45 e A o o L F LA
B, Rl AR T, B85 5 Sk o0 R 2 MR AT I S S R S BRI K AR W Bl o AR Ak 2
R WRIZ G BEAS RIS (R 05 A B, DA XoF A e TO0 A B 7 2R RS ), R B B 1 kg/min $2 T E] 5 kg/min i
wlTal B 6. 3% ME] T 7. 6%, A 800 Pa 214 HE B 2308 /N TG 3 19 22 WLARATT , 558 0 38— Y S it 1) By 86~
115 pm IE/NE] T 56~107 pm,w[ Ta | F 7. 3% /N8 T 6. 5% , % TAmbr R B K JCZE W Ti Nb Ta JGE , LA
Qe 4 AR T FE (0 72 AT o 9 o L TP B SR 3 ) K T 0 S X 5 6 I R T

KR GHA350 7 435 125 HAREME; I H; 208 RO JoZEmbr; BUE

DOI:10. 20057/j. 1003-8620. N250559  FE4>ZK S . TF815

Influence of Melting Rate and Helium Cooling on
the Microstructure of GH4350 Ingots during
Vacuum Arc Remelting

Cai Qi, Jiang He, Dong Jianxin
(School of Materials, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: This study investigates the vacuum arc remelting (VAR) process of a ¢350 mm GH4350 alloy ingot using
MeliFlow-VAR software, integrating practical process parameters and microstructure analysis. The research focuses on the
influence of various melting parameters on the molten pool profile and the macroscopic distribution of elements. Specifi-
cally, the effects of melting rate and helium cooling on the elemental macro-segregation and secondary dendrite arm spac-
ing (SDAS) were examined . The research aims to optimize the vacuum arc remelting process of GH4350 by numerical
simulation methods and provide theoretical guidance for actual production. The results indicate that the segregation of Ti,
Nb, and Ta elements is predominant in the GH4350 alloy ingot. The melting rate during the stable period significantly af-
fects the overall ingot quality and characteristics . With an increase in the melting rate, the macroscopic segregation of ele-
ments at the top of the ingot becomes more severe, and the secondary dendrite arm spacing at the ingot top also increases .
Variations in the melting rate during the stable stage affect the molten pool volume at the end of this stage, thereby signifi-
cantly influencing the subsequent hot topping stage. When the melting rate was raised from 1 kg/min to 5 kg/min, the maxi-
mum mass fraction of Ta element increased from 6. 3% to 7. 6%. With the application of 800 Pa helium cooling pressure,
elemental macrosegregation was reduced, resulting in a decrease of the secondary dendrite arm spacing at the ingot center
from 86 pm—115 pm to 56 wm—107 pm, and a reduction of the maximum Ta mass fraction from 7. 3% to 6. 5%. For ele-
ments with a high tendency to segregate, such as Ti, Nb, and Ta, the application of helium cooling significantly alleviates
their macroscopic segregation . An increase in the melting rate has a more significant influence on the quality of the ingot
compared to the absence of helium cooling.

Key Words: GH4350 Alloy; Vacuum Arc Remelting; Melting Rate; Helium Cooling; Dendrite Arm Spacing; Macroseg-
regation; Numerical Simulation
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Fig. 1 Evolution of molten pool temperature field and liquid fraction distribution during vacuum arc remelting of GH4350 alloy
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