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1 ZBASHUERS
Chemical composition of the experimental alloys
(/%)

Table 1

Alloy C Cr 0o Co Al Ti  Nb Ni

IN 617 0.06 23
IN617mod 1 0.06 23
IN617mod 2 0.07 19

12 1 0.3 03 Bal
12 15 0.3 03 Bal
12 135 135 0.3 Bal
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Fig.1 Microstructures of three alloys after heat treatment: (a, b) IN 617, (c, d) IN 617mod 1, and (e, f) IN 617mod 2
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Fig.2 Types of precipitates at grain boundary of the experimental alloys after heat treatment: (a) TEM image, (b) EDS spectrum of MsC,

(c) SAED pattern of MgC, (d) EDS spectrum of M,3Cs, and (e) SAED pattern of M;3Cq
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Fig.4 Morphologies of y’ precipitates of three alloys: (a) IN 617, (b) IN 617mod 1, and (c) IN 617mod 2

. 100 pm

KI5 3 TG 4 i AR BE -+ I I 0 (1 R A 4H 2R
Fig.5 Microstructures of three alloys after heat treatment and aged at 750 ‘C for 500 h: (a, b) IN 617, (c, d) IN 617mod 1, and
(e, f) IN 617mod 2
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Fig.6 TEM images of y' phase of IN 617 (a), IN 617 mod 1 (c) and IN617 mod 2 (d) aged at 750 ‘C for 500 h; EDS spectrum of M¢C

marked in Fig.6a (b)
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Fig.7 Strength (a, c) and plasticity (b, d) of HT and HT-aged three alloys at room temperature (a, b) and 700 °C (c, d)
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Fig.9 Fracture morphologies of tensile specimens: (a) IN 617, HT, RT; (b) IN 617, HT, 700 C; (c) IN 617mod 1, HT, RT,;
(d) IN 617mod 1, HT, 700 C; (e) IN 617mod 1, HT+Aged, RT; (f) IN 617mod 1, HT+Aged, 700 'C
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Effect of Compositional Modification on Microstructure
and Properties of IN 617 Alloy

Bai Yaguan'?, Nie Yihong®?, Kou Jinfeng', Zhang Xin', Guo Wei"®, Li Hongmei®, Zhang Bingbing*
(1. Tianjin Heavy Industries Research & Development Co., Ltd, CFHI, Tianjin 300457, China)
(2. China First Heavy Industries, Qigihaer 161042, China)

(3. Heilongjiang Provincial Key Laboratory of Intelligent Manufacturing for Advanced Nuclear

Power Equipment, Qigihaer 161042, China)

Abstract: The effects of increasing Al+Ti content on microstructure and mechanical properties of IN 617 alloy after heat treatment and

long time aging heat treatment were studied. The results show that increasing Al+Ti content contributes to more y'phases and bigger size

which can evidently improve the precipitation strengthening effect, and can increase tensile strength and stress rupture property of the

alloy. Compared to increasing Al content only, increasing Al+Ti content makes the alloy have better high temperature structure stability

and longer stress rupture life. The results indicate that IN 617mod 2 alloy can be chose as one of candidate materials for A-USC rotor.
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