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Effect of Melting Process Route on Segregation and
Properties of N06625 Nickel-Based Alloy

Wang Yan, Gu Yu, Li Jidong, Fan Xinzhi
(National Key Laboratory of Advanced Stainless Steel, Taiyuan Iron and Steel (Group) Co., Lid.,
Taiyuan 030003, China)

Abstract: N06625 nickel-based alloy plates were produced by two different process routes, namely VIM+ESR and EAF+
AOD+continuous casting. The segregation characteristics, microstructure and mechanical properties were systematically
investigated by means of mechanical testing machine, optical microscope, SEM, EDS and electron probe microanalyzer.
The results show that the segregation degrees of Mo and Nb in the continuous casting slab are lower than those in the con-
ventional electroslag ingot, providing favorable conditions for subsequent homogenization treatment and hot working. Ow-
ing to the finer original dendrites and milder segregation, the continuous casting slab requires a shorter homogenization
holding time to eliminate elemental segregation and exhibits better process applicability. Under the actual production con-
ditions in this work, the optimal homogenization parameters for the $600 mm electroslag ingot are 1 240 °C for 48 h, while
the parameters for the 180 mm-thick continuous casting slab are 1 240 °C for 36 h. The mechanical properties, inclusion
characteristics and corrosion resistance of the plates manufactured by the two process routes are at the same technical
level. The corrosion rates of the VIM+ESR route measured by ASTM G28A, ASTM A262C and ASTM G48A are 0. 024
mm/month, 0.03 mm/month and 0 g/m’, respectively; the corresponding values of the EAF+AOD+continuous casting
route are 0. 021 mm/month, 0. 03 mm/month and 0 g/mz.
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Table 1 Chemical composition of the N06625 alloy %o
T2 C St Mn p S Cr Mo Al Ti Nb+Ta Fe  Co Cu Ni (0] N
N 20.00 ~ 8.00 ~ 3.15~
ASME SB-443 <0.10 <0.50 <0.50 <0.015 <0.015 2300 10.00 <0.40 <0.40 415 <5.00 <1.00 - =58 - -
FLE 0.01 0.08 0.02 0.003 0.001 2249 8.89 0.14 025 3.63 347 0.01 0.01 A 0.0012 0.004 1
G 0.01 0.12 0.08 0.005 0.001 2235 878 0.15 0.19 358 3.78 0.02 0.02 A& 0.0010 0.0120
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Fig. 2 Core solidification microstructure morphology of $600 mm electroslag ingot and 180 mm=-thick continuous casting slab of
N06625 nickel-based alloy : (a) 600 mm electroslag ingot, (b) 180 mm—thick continuous casting slab
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Fig. 3 Typical Mo precipitates and Nb precipitates in interdendritic regions of N06625 nickel-based alloy: (a) typical high—Mo pre-
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cipitates, (b) typical high—-Nb precipitates, (c) EDS spectrum of high—Mo precipitates, (d) EDS spectrum of high—Nb precipitates
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Fig. 4 Schematic curve of homogenization kinetics for segre-

gated elements based on residual segregation index
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Fig. 5 Segregation status of electroslag ingot and continuous casting slab of N06625 nickel-based alloy under homogenization param-
eters of 1240 ‘C/36 h:(a) $600 mm diameter electroslag ingot, (b) 180 mm—thick continuous casting slab
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Fig. 6 Segregation of electroslag ingot and continuous casting slab under homogenization parameters of 1 240 “C/48 h : (a) $600 mm

diameter electroslag ingot, (b) 180 mm—thick continuous casting slab, (c¢) surface scanning EDS spectrum of fig. a, (d) surface

scanning EDS spectrum of fig. b
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Table 2 Inclusion control level (grade) of N06625 nickel-
based alloy
T2 AM A4 BH B4 CH c4i DM D4
ESR 0 0 0 0.5 0 0 0 0.5
G 0 0 0 0.5 0 0 0 0.5

K3 N06625SRE A EHIIRM S ERE
Table 3 Mechanical properties of plate of N06625 nickel-
based alloy

T RIS /MPa PTRSREE/MPa K %/%
Bt (5 1) >379 >758 230

ESR 437 859 51

H# 438 867 53
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