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Fig.1 Phase diagram calculated by JMatPro software of 925 alloy(a)

and its partial magnification (b)
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Fig.2 Microstructures of interdendritic segregation of as-cast

925 alloy: (a) OM image and (b) SEM image
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Table 1 Composition of precipitation phases
Phases Mass fraction, w/% Redissolutioﬁn
C Cr Ni Fe Ti Mo Al temperature/'C
M>3Cs 5.15 71.16 2.00 2.00 Trace 19.72 862.7
MC 18.55 Trace - - 80.70 Trace 1168
o - 44.45 13.63 23.26 - 18.65 870
Trace 77.44 0.91 20.93 - 959.4
' Trace 80.36 0.84 12.43 Trace 5.01 467.6
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§ Table 2 Segregation coefficients of different positions in
é— 20 = as-cast 925 alloy
i 15 Region Al Ti Cr Fe Ni Mo
‘§ 10 . Center 1.28 337 090 0.81 1.08 1.33
”3‘ 1/2R 1.08 290 0091 0.84 1.06 1.23
s SF wo Edge 1.11 230  0.94  0.88 1.04 1.28
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Fig.3 Calculated curves of element redistribution of 925 alloy
during solidification (a); calculated dependences of
precipitation phases when liquid fraction is 5% in

solidification (b)
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Fig.4 Interdendritic precipitated phases of as-cast 925 alloy at the center: (a) # and MC phase; (b) # and o phase; (c¢) y' phase
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Fig.5 DSC measurements of different positions in 925 alloy
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Fig.6 Interdendritic segregation of homogenized 925 alloy annealed at 1160 ‘C for different time: (a) 5 h, (b) 10 h, and (c) 20 h
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Fig.7 Ti (a) and Fe (b) segregation indices of 925 alloy after homogenization

20 pm

K8 925 A&t LA M 1 h ) FSEM 4141
Fig.8 FSEM images of as-forged 925 alloy (a) and 925 alloy with 1 h solution treatment at different temperatures: (b) 980 C,
(c) 1020 C, and (d) 1040 C
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Fig.9 OM images of as-forged 925 alloy (a) and 925 alloy with 1 h solution treatment at different temperatures: (b) 980 °C, (c) 1020 C,
and (d) 1040 C
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Fig.10 Effect of solid solution temperature on grain size

I, AR RS UG SR8 K, Y B KT 1040
T, AR RSER R IR . AR R AR R G ST
JE ARG SRR, Uk, T A Rk R R
il LA PR 5 2% JTRIATT HH A 1T DA AR i ST A K
£ 950~1070 CYulHE AN, B4 EHWE M THE, 765
TR /INHT H AR R Tk D AT R A K R 4
PERRAN, FEGRRK K, JUILAE [ KT 1040
CHE, P BT AHFEAR RN, R KK

3 & it

1) 925 &4 HAMAL 0, Al Ti. Mo L £ EHE
ERLI, Cr. Fe S50sm R EE LA ST, FEN
HAER @I Hr i, A4S TiING MC. o AL y'HILLK
n A

2) 1160 CHAIMLIEK 5 h ] LU A0
T o ML g ALK y M SEA RIS, (HAISE A TN,
MC 5 474E . 1160 C 5 40IR K 20 h A LA B AL
JCHE T o

3) 925 & 44 950~1070 CREIEE R, & E

PREONT Y MosCo AU LN /IN MC 1, BHES Sk oK,
MR E KT 1040 °C, WA RAEARER, &
RS SRR

S 30K
[1] McCoy S A, Hereford U K, Puckett B C. Balance[J], 2002,
14(5): 16
[2] ZhangYubi(7k £ #), Yang Xiaoliang(#) %), Gao Xiaoli (/7
/NIW) et al. Journal of Functional Materials (WREATEN[I],
2017, 48(4): 4168
[3] Haeberle T, Kovach P. Spe Production Engineering[J], 1988,
3(4): 574
[4] Francis E M, Grant B M B, da Fonseca J Q et al. Acta
Materialial[J], 2014, 74(4): 18
[5] Amiri A, Bruschi S, Sadeghi M H et al. Materials Science and
Engineering A[J], 2013, 562: 77
[6] Haeberle T, Kovach P. SPE Production Engineering[J], 1988,
3(4): 574
[7] Dong Jianxin(# & #7), Li Linhan (ZE#K5) , Li Haoyu (ZEi%
F2) et al. Acta Metallurgica Sinica(%: & % R)[J], 2015,
51(10): 1207
[8] Pound B G, Becker C H. Journal of the Electrochemical
Society[J], 1991, 138(3): 696
[9] Wang Chunguang(+# ), Wang Dongzhe(+ 4 ), Liu Wei
(X 1%). Materials Review(FEL 3:3)[J], 2014, 28(14): 121
[10] Ganesan P, Clatworthy E F, Harris J A. Corrosion[J], 1988,
44(11): 827
[11] Shi Z, Yan X, Duan C. Journal of Alloys and Compounds[J],
2015, 652: 30
[12] Yu Qiuying(-F#k i), Dong Jianxin(# % %), Zhang Maicang
(5K ZZA%). Rare Metal Materials and Engineering (%if % )&

References



2086 * W& MRS TR %847 %

FEHS R[], 2010, 39(5): 857 Rare Metal Materials and Engineering(Wifi &g M kL5 L
[13] Fang Jiao(5 &), Liu Chenze(XIERIX), Liu Jun (X %) et al. F2)[J1, 2013, 42(9): 1908

The Chinese Journal of Nonferrous Metals("h [E 45 {44 J& % [15] Yao Zhihao(%k &%), Dong Jianxin(# £ 5r), Zhang Maicang

)], 2015, 25(12): 3352 (5K /). Transactions of Materials and Heat Treatment (}f
[14] Wang Jue(£ FE), Wu Mao( #%), Dong Jianxin(H &l 7). LR 223 [I], 2011, 32(7): 44

Microstructure Evolution of 925 Alloy During Homogenization and Solution Treatment

Li Jingyang, Dong Jianxin, Yao Zhihao, Zhang Maicang
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to investigate the microstructure evolution of 925 alloy during homogenization and solution treatment, nickel-based
925 alloy ingots were prepared by vacuum-induction-melting and electroslag-remelting and homogenization and solution tests were carried
out. The microstructure and precipitations of the samples were studied by optical microscopy, scanning electron microscopy, and energy
dispersive spectroscopy. The results show that there are phases including TiN, MC, o phase, y' phase and # phase in the ingots, and o phase,
y" phase and 5 phase can be remelted at 1160 °C for 5 h. After homogenization at 1160 °C for 20 h, this segregation can be almost
eliminated. In solution treatment temperature range from 950 °C to 1070 °C, the amount of grain boundary precipitation M,3Cs decreases
gradually, and the grain size increases quickly.

Key words: superalloy; 925 alloy; solution treatment; homogenization
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