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Effects of Precipitates in the Low Expansion Superalloy GH907

( )
Liu Ying Deng Bo Chen Gansheng Zhong Zengyong (Central Iron & Steel Research Institute)

; Laves

[ Abstract] The effects of precipitates on stress rupture properties of GH907 superalloy
was studied in this paper. Special heat treatments were employed to obtain microstructures with

I

ideal strengthening precipitate. [t was determined that the single could not provide satisfying
rupture properties though excellent tensile strength could be reached; obvious profit could not be
observed by the appearance of Laves in the microstructure; however, was beneficial to the rup-
ture life of the alloy, specially to eliminating the notch sensitivity - T he reason is also explained by
means of a model based on the principal facet stress method.

Keywords low expansion superalloys precipitates notch sensitivity

1 1
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Table 1 Heat treatment for various precipitates
(= 0.4wt%) s s
s . 1040 x 1h AC+ 920
a Laves+ '
Laves x 12h OC+ 650 x 8h AC
t 1040 x 1h AC+ 800
2] b + ! .
x 16h OC+ 650 x 8h AC
c ! 1040 x 1h AC+ 650 x 8h AC
AC- , 0C-
2
540 , 540
’ 760M Pa SEM
15mmX 30mm
EDS
(wt%) : 37. 37Ni,
13.54Co, 4.46Nb, 1.42Ti, 0.35Si, 0. 53Mn, 0. 005B, 3
0.017¢C, Fe
TTT 4 , Laves ! 3.1
s 1 GH907
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950 1040 x 1h lc) 920 x 12h,
. . Laves ( 1la), 800 x 16h
650 x 8h ( 1b)
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Fig. 1  Microstructures after heat treatment systems (a), (b) and (¢)

3.2 2 a c
2 ) b
3a c
s 540 760M Pa 3
b 540 Table 3 Rupture properties of the specimens
’ ’ (= 24%) .+ h , % , % .+ h
b ¢ a 15.2 26.8 21.5 17.8
’ b 233.5 11.7 7.8 > 470. 5%
’ ' » Laves ¢ 4.83 28.8 32.4 6.5
’ ¢ b 465.5h 102M Pa  470. 5h
= 760M Pa, R= 0.5mm,
) T= 540
Table 2 Tensile properties of the specimens
GH907 s
b, MPa|g, MPal % s %
(SAGBO )5
a 1155 838 18.5 24.5 (7 ,
b 1123 730 11.0 19.5 7
¢ 1168 848 29.5 59.0 Laves
a 827 590 32. 4 49.3
540 b 913 604 23.9 37.1 SAGBO , ,
¢ 806 572 36. 6 58.1 ,
3.3 [5:61
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Fig- 2 Ruptrue fractures of the specimens after heat treatment system (a), (b) and (c)
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3 SEM

Fig. 3 SEM morphology of rupture fracture after heat treatment system (a), (b) and (c¢)
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SA GBO SAGBO s p 45° max 5 max
Brick- ( )
nell  Woodford” >
> 4, A B , C
) A C
’ ) A B A B
Floreen RajL 8] )
’ ’ Anderson Rice ,
) a ¢

Anderson Rice!?!

F= 2. 24 1—0.62 ( 2+ 3)

2 2= 3= 0-217
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r=1.992 ;= 1513.9M Pa

540 )

Fig. 4 Failure diagram of the specimen

Laves a
s 26. 8% Laves
, Laves

b

(1) GH907 , !

(2) Laves

(3) ,

(4) )
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(L#EFH33M)

5 (%)
Table 5 Total amount of the Ce subgroup of rare earth

elements in some alloys

S |RSD
0.025 0.025 0.026 0.026
LY12 |0.025" D. 001] 3.9
0.027 0.026 0.026 0.024
0.155 0.159 0.158 0.158
LF12 0.16 D.002| 1.3
0.158 0.158 0.157 0.159
0.98 1.02 0.98 0.98
AR 1.02 0.02(2.1

.19 1.22 1.19 1.21
719 1.22* P.012| 1.0
1.21 1.20 1.20 1.22

ZY16 |[1.25" D. 015|1. 21
1.24 1.24 1.21 1.25

N I )

HB 5218.10 (2) - 82
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