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Table 1 Chemical compositions of the test alloys (w/%)
Alloy Cr C Ti Al Nb Ni Fe
MNI 16.1 0.034 1.64 039 293 41.13 Bal
MN2 163 0.027 1.79 121 2.05 41.52 Bal.
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Fig.1 Microstructures of as-cast alloys: (a) MN1 and (b) MN2
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Fig.2 Microstructures of heat treated alloys: (a, b) MN1 and (c, d) MN2
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TEM images of heat treated alloys: (a, b) MN1 and (e, f) MN2; EDS spectra and SAED patterns of Laves (area 1) (c) and

Fig.3
n (area 2) (d) in Fig.3b
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Fig.4 Microstructures of alloys aged at 750 ‘C for 500 h: (a, b) MN1 and (c, d) MN2
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Fig.5 Morphologies of precipitates in the test alloys aged at
750 °C for 500 h: (a) MN1 and (b) MN2
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Fig.6 Tensile strength (TS, YS) (a, b) and ductility (EL, RA) (c, d) of alloys before and after aging at 750 ‘C for 500 h: (a, ¢) room

temperature and (b, d) 700 'C
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Fig.7 V-notch impact energy of alloys before and after aging
at 750 C for 500 h
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Fig.8 Fracture morphologies of MN1 (a, b, e, f) and MN2 (c, d, g, h) before (a, c, e, g) and after (b, d, f, h) aging at

room temperature (a~d) and 700 C (e~h)
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Fig.9 Fracture morphologies of impact specimens after aging FrATERE TR E /N T MNL &4 . X GH706 &4
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Fig.10 Microstructures of unstress part (aged at 750 C for 500 h) stress ruptured at 700 ‘C/375 MPa: (a~c) MN1 and (d~f) MN2
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Effect of AI-Nb Content on Microstructure and Properties of GH706 Alloy for Rotor

Bai Yaguan, Nie Yihong, Zhu Huaishen, Zhao Shuai
(Tianjin Heavy Industries Research & Development Co. Ltd, China First Heavy Industries, Tianjin 300457, China)

Abstract: The effects of increasing Al content and decreasing Nb content on microstructure and mechanical properties of GH706 alloy
before and after long time age heat treat were studied. The results show that increasing Al content and decreasing Nb content in alloy
contribute to the disappearing of y"', 5, Laves and J phases in alloy. After aged at 750 ‘C for 500 h, y' and # grow up slightly and the
mechanical properties have a limited reducing. While the precipitates of alloy without modification (conventional GH706) grow up rapidly
and the mechanical properties decrease obviously. The alloy can be used at higher temperatures with modification of increasing Al content
and decreasing Nb content.

Key words: GH706; long time age; precipitate; mechanical properties
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