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Abstract The cracking defects of the Ni-base corrosion-resistant alloy N10276 produced by duplex process of 3 t vac-
uum induction melting furnace + 3 t electroslag remelting ingot are greatly easy to appear in the process of cogging. The de-
fects are analyzed by means of microstructure characterization, energy spectrum detection and transmission electron micro-
scope calibration. The re-dissolved conditions of precipitates are determined by thermodynamic calculation and differential
scanning calorimetry. The improvement measures are verified by thermal compression simulation. The results show that the
p. phase precipitated in the alloy is the direct reason for cracking in the process of forging cogging. When the alloy is an-
nealed above 1110 C for a long time, the precipitates can be redissolved. After the homogenization process is improved
from 1 150 °C for 24 h to 1 190 °C for 36 h, the precipitates in the alloy are fully dissolved. The simulation of the hot com-
pression test exhibits that the hot workability of the alloy is improved obviously after process improvement, and the cogging
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cracking can be avoided.

Material Index N10276 Alloy, Cogging Cracking, Precipitates, Homogenization

BRI T 2 N10276 J— o B Y 9 AL T
4 FCRRAN T KR Cr Mo, W 55, E RUILHE
91 R S SR o 44 LA A R BB R, L
FR A 1 L 0 V5 3, = P
T AL T IR LA R A S 4 22 S
HIKHB A B . A SRALTE R A A B 4
T 4 e O T BE , 1 92 T S R o 53
PP . NI SO A S 0FFS B e 1
R ) B R AR P
YR TR R TAT
1 B

KH 3t B EBRIEHR(VIM) +3 ¢ BB ER
(ESR) WEK TZ A=K R K ®350 mm x
3 000 mmEBREET 1l A 4 N10276 ¥ 5E, K F =5 &

WA IR 1 iR, ¥ 5 b 35 8 E TP R
RN S BT R . AU SE 43 BIAE SBUE T
HEHTH5 5E A BT I R B 50 B AT BORE , S0 S 4t
Hfa B BB (OM) LA K 4 41 L B2 (SEM)
RAEALIEA , 2R FRE IS 20 M {X (EDS) U & #r ti AH
4, I 5 7 5 e BE (TEM) bR 8 M7 AR 4, A
T Foc 2 R A S AR A

{#iF Thermo-Cale #4725 {41 & N10276 &
SRR E, R ZX AR (DSC) K
W S S eI A R P AR R S 0L, e s L it

®1 BREMEEE N10276 LFEHD/ %
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C Si Mn P 5 Cr Mo W Fe 0
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Fig. 1  Crack morphology of N10276 alloy breakdown forged bil-
let
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Fig.2 Morphology and EDS analysis of crack zone in N10276
alloy
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Fig.3 Morphology and EDS analysis of precipitated phase in
N10276 alloy
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Fig.4 TEM images and selected area electron diffraction pat-
terns of precipitates in N10276 alloy
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Fig.5 Thermodynamic phase diagram of N10276 alloy (a) original diagram (b) partial en- \_D
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Fig.6 DSC ( differential scanning calometry) curve of Alloy
N10276
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Table 2 Homogenization parameters for Alloy N10276 be-
fore and after improvement process

T AR/ C Mt E/h

BT 1150 24
ekl 1190 36




%2 3

FEWS ARET A4 N10276 FFERIT 24 R B 204 71 L2 ik #3093

(a)

N

e e

25 pm

B 7 SRl (a) SHGE)E (b) N10276 &2 MWA S5
Fig.7 Morphology of microstructure of N10276 alloy before (a) and after (b) improvement
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Fig.8 Morphology and microstructure of hot compression speci-
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