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Modification of cast nickel-base superalloy by hot isostatic pressing

Wang Wei Li Qiang Yang Weicai Ye Linsen
( China Academy of Engineering Physics Mianyang Sichuan 621900 China)
Abstract: Effect of hot isostatic pressing ( HIP) treatment on microstructure of cast nickel-base superalloy was investigated. The results show
that the microstructure of cast nickel-base superalloy is consisted of y phase and vy~ phase which are unevenly distributed. There are a lot of
defects such as gas porosity in cast nickel-base superalloy. After HIP treatment at 1040 °C for 2 h defects in the alloy significantly reduce
and amount of v~ phase increase but some y” phase grow up. After HIP treatment at 1200 °C for 2 h defects in the alloy almost disappeare
the original y* phase melte and reprecipitate but there are still a small amount of micropores.
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Fig.1 Ni-base superalloy before HIP treatment
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Table 1 Density of the Ni-base superalloy before and
after HIP treatment
/ /
C  MPa /h p/(g=em™?) 1%
— — — 8.21 —
1040 °C HIP 1040 120 =5 2 8.24 0.37
1200 °C HIP 1200 120 £5 2 8.33 1.46
2.2 HIP
2 HIP
( ) o 2
20 ~30 wm; 1040 C.120 MPa 2 h
10 ~15 pm ;
1200 C 120 MPa 2 h
2 pmo HIP

2
(a) ;(b) 1040 °C x2 h
Fig.2 Defects in the Ni-base superalloy before and after HIP treatment before etching %200
(a) as cast; (b) HIP treatment at 1040 °C for 2 h; (¢) HIP treatment at 1200 °C for 2 h
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Table 2 Change of defects in the Ni-base superalloy HIP Yy
before and after HIP treatment v’ v’ o
/ / / Y o
C MPa h Jum 4(c) (1) 1200 °C HIP
— — — 20 ~30 v
1040 °C HIP 1040 120 =5 2 10 ~15 HIP
1200 °C HIP 1200 120 £5 2 2 °
2.3 HIP . HIP v HIP
HIP ¥ . "
( 1150 C) HIP ¥
HIP v
o v’ HIP v
2.3.1 HIP v
3 o HIP v’
( ) 5 3 HIP v’ o v’
15 pm 1040 °C HIP HIP v’
o 1200 C HIP v
20 ~25 um vt
1200 °C v 2.4 HIP
2.3.2 HIP N o

4  HIP SEM ;
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Fig.3  Microstructure of the Ni-base superalloy before and after HIP treatment( after etching)  x 160
(a) as cast; (b) HIP treatment at 1040 °C for 2 h; (¢) HIP treatment at 1200 °C for 2 h
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Fig.4 SEM images of the Ni-base superalloy before and after HIP treatment
(a d) ascast; (b e) HIP treatment at 1040 °C for 2 h; (¢ f) HIP treatment at 1200 C for 2 h
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