%16 £ 8
Vol. 16 No. 8

FEEREREFIR
The Chinese Journal of Nonferrous Metals

2006 4 8 H

Aug. 2006

XEHS: 1004~ 0609(2006) 08 ~ 1349 ~ 06

Inconel 718 5% SHRMYAMEI DT

SORT, skiRar, XSCE, % M
(MR SRR SR F R 0%, %5885 066004)

B OE: R X LA ARNE T Inconel 718 &4 SHILE 980 . 1 000 F1 1 020 CHY [ ¥ 5h )1 2%, KM
IR IAT TAZOM SR . 451 KW Inconel 718 &4 7E 980 . 1000 F11 020 CHRl I FErhr, SA4H & 52 M BEAK,
21020 CRiE 2 h J5, SAHITTSE S ATEAR; L4 980 F1 1000 CHE, SHH i & &2 M2k 3% & 0. 6% .
SAH [ ¥ it B T 40 A AN B B, W RN 1 BRI AR S AR B Ty ) WA, AR R I A M 2R D e IR K
BUREAR, RN AE JERE 5 1) b ST ok /s B Vs A ok AR AT, S R 1 A R A A R IR R BORER 8 AH R
SEIIEDS . SHIW AR ) ) 2 FE I IR AT IR AR ND 8k NG R 7 KRR Y SO RE, 1 SRR A3 AR 16 ST s N R
%ﬁgiﬁl Inconel 718 &r4x; WMEEN 124, BHIFAT, i A0k N

FESES: TG 132.3 XHERFRIRAD: A

Dissolution Kkinetics of O phase in Inconel 718 alloy

CAI Dayong, ZHANG Werhong, LIU Wen-chang, YAO Mei
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Yanshan University, Qinhuangdao 066004, China)

Abstract: The dissolution kinetics and microstructures evolution of 8 phase in Inconel 718 alloy during holding at
980, 1000 and 1020 C were analyzed using X-ray diffraction and scanning electron microscopy. The results indicate
that the dynamic equilibrium state reaches after holding at 980 C for more than 30 min and at 1 000 C for more than
2 h, the equilibrium contents are 3. 0% and 0. 6%, respectively. Nearly, the & phase dissolves into the austenitic
matrix holding at 1 020 C for more than 1 h. The dissolution process of needle-like 6 phase can be divided into two
stages, the initial stage is mainly characterized as the fracture from long needle shape to short bars or particles.
Then, the size of & phase with short bars or particles decrease at the following stage. The dissolution models of 6
phase were established and the controlling step was revealed. The whole dissolution process is governed by the in-

terface reaction mechanism, but not by the long-distance diffusion of Nb or Ni atoms in the austenite matrix.
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Fig. 2 Dissolution kinetics of

6 phase in Inconel 718 alloy
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Fig. 3 Microstructures of Inconel 718 alloys during dissolution treatment

at 1 000 C after different holding times
(a) —3 min; (b) —15 min; (¢) —30 min; (d) —60 min
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Fig. 4 Solute concentration profile near
a O phase particle during

diffusion-controlled dissolution
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Fig. 5 Linear regression results of

active energy during dissolution of 6 phase
(a) —One dimension model;

(b) —Three dimension model
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