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Abstract: Heat treatment techanique of the alloy is determined according to the analysis of the differ
ential thermal curve. By means of measurement of creep curves and microstructure observation, an in-
vestitation has been made into the influence of the solution temperature on the creep properties od a
single crystal nickelbased superalloy. Results show that an obvious segregation of alloying elements
occurs in as cast nickelbased superalloy, thereinto, the elements Cr, Co and Re are richer existed in
the dendritic area, and the elements W, Ta, Al are richer existed in the interdendritic area. The sw+
peralloy displays the various rupture lifetimes when using the different solution temperatures. When
the solution temperature enhanced to 1320 C, the diffusion of the refractory elements W and Re in the
alloy is promoted, which decreases the microsegregation of the elements W, Re in the dendritic/ inden-
dritic areas, and prostrains the precipitation of TCP phase, so that improves the creep resistance of
tha alloy. Compared with solution treatment at 1310°C, after solution treated at 1320 'C, the creep
rupture lifetime of the superalloy is obviously enhanced to 230 h from 37 h under the applied stress of
137 MPa at 1072 °C.
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Fig. 1 Morphology of the dendritic / interdendritic on (001) erystal plan
(a) [100] and [010] orientation marked with arrow; (b) morphology and size distribution of ¥ phase in the region A
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, 1080C 4h R ,
¥ , 870C  24h 1280°C  4h 3
W, Ta 1
Table 1 Heat treatment techniques of the alloy
Hom ogeneous Solution First aging Second aging
1 1280C/4h A.C 1300C/4h A. C 1080C/4h A.C 870°C/24h A.C
2 1280C/4h A. C 1310C/4h A. C 1080C/4h A.C 870°C/24h A.C
3 1280C/4h A.C 1320°C/4h A.C 1080°C/4h A.C 870C/24h A.C
2.3 , 3a ) ¥
1280°C 4h 120~ 150nm, Y ;
1300, 1310,1320C  4h 1080 Cx 4 h , ¥
1320 C x 4h s 380~ 450nm, (001>
e Y , . 3b 870°Cx 24 h
: Y : : :
Al, Ta e 3¢
3 3 (a)1320C ;5 (b) s (o)
Fig.3 Microstructures after the alloy heat treated under different conditions
(a) solution treated at 1320°C; (b) first aging; (c) second aging
1 2 s , Cr, Co,Re s
, 3 AL, Ta W Re
¥ . 52%, Cr
Ta, W 30 8% ; W
40% ,Ta 22 5%
SEM/EDS , 1300 C R Re
2 2 52% 21. 4%, W
40% 15% ; 1320°C R Re
= {( — 13. 5%, 1/4,
)/ } x 100% W 9. 74% R
, Cr, Co, Re
Al,Ta W 2.4
2 1300, 1310, 1320C s
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Table 2 Distribution of the elements in the interdendrite / dendrite of alloy with different regions
States Areas Al Ta Cr W Co Re
Dendrite 4.30 6.50 5. 86 4.00 5.40 1.90
As cast Interdendrite 4. 60 8.07 4.06 5.60 4.65 1.25
Segre. Coeff./(K%) 7.00 22.5 - 30.8 40.0 - 17.0 -52.0
Dendrite 4.32 6. 45 5.78 3.34 3.72 2.22
Technique 1 Interdendrite 4.62 7.10 5.62 3.84 3.27 1.83
Segre. Coeff./(K%) 4.70 10. 00 - 2.80 15.0 - 12.0 - 21.4
Dendrite 4.8 5.93 5.99 3.90 6.23 2.02
Technique 3 Interdendrite 4.3 6.23 5. 86 4.28 6.19 1.78
Segre. Coeff./(K%) 2.30 5.10 -2.10 9.74 - 0.64 - 13.5
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(a)
5 1072°C, 137MPa
(a)  :(b)1300C  ;(c)1310C  ;(d)1320C
Fig.5 After treated at different conditions, micrographs of the alloy crept up to fracture under the applied
stress of 137MPa at 1072°C  (a)sample; (b) 1300°C solution; (¢) 1310°C solution; (d) 1320°C solution
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