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Fig. 1 Microstructures of FGH95 powders surface after heat treatment at different temperatures
(2) =950 C, 4.5h; (b) —1 000 C, 4.5h; (¢) —1 050 C, 4.5h; (d) —1 100 C, 4.5 h; (e) —1 050 C( extraction replica)
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Fig. 2 Microstructures of FGH95 powders after heat treatment at different temperatures
(2) =950 C; (b) —1 000 C; (¢) —1 050 C; (d) —1 100 C; (e) —1050 C, 4.5h+ 1200 C, 3 h
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Fig.3 Carbide morphologies of FGH95 powders after heat treatment at different temperatures

(a) =950 C, 4.5h; (b) —1 000 C, 4.5h; (¢) —1 050 C, 4.5 h;
(d) —1100 C, 4.5h; (e) —1120 C, 4.5h; (f) —1050 C, 4.5h + 1120 C, 3h
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Fig. 4 Morphologies of M23Cs and MgC and

their diffraction patterns after heat treatment at different temperatures
(a) =950 C, 4.5 h, MxuCs; (b) —1000 C, 4.5h, M¢C; (¢) —1050 C, 4.5h, M¢C; (d) —1050 C, 4.5 h, M»Cq
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Table 1 Chemical compositions of cobwebrlike carbide(mass fraction, %) and lattice parameters

Condition Al Ti Cr Co w Zr Nb+ Ti Cr+ W+ Mo Co+ Ni Parameter/ nm
Original powder 6.75 15. 05 9.64 5.03 13.43 0.00 46. 85 32.19 14.21 0.336 5
950 C, 4.5h 2. 46 13.26 8.30 1.98 13. 63 1.33 54.48 33.08 8. 64 0.3390
1000 C, 4.5h 2,23 14. 32 7.24 1.55 13.58 1:32 56.55 31.51 8.39 0.4377
1100 C, 4.5h 1.70 15. 68 5.39 2.04 13.90 1.36 58.97 27.91 10. 07 0. 440 2
1120 C, 4.5h 4.93 15. 88 3.47 6. 15 12. 31 1.02 57. 11 23. 88 13. 08 0.441 2
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Fig. 5 Morphology of Y phase after
heat treatment( 1 200 ‘C, 3 h)
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Pre heat treatment of PREP FGH9S5 superalloy powders

CHEN Huarming" 2, HU Berrfu', LI Hurying', SONG Duo'
(1. School of Materials Science and Engineering,
University of Science & Technology Beijing, Beijing 100083, China;
2. School of Physics and Electrical Information Engineering,
Ningxia University, Yinchuan 750021, China)

Abstract: In order to investigate the relation between the microstructure of superalloy powders and the heat treatments, the microstructures
and the transformations of precipitates in FGH95 superalloy powders prepared through plasma rotating electrode processing ( PREP) under dif-
ferent pre heat treatment temperatures were studied. The results show that with increasing the pre-heat treatment temperature, the dendritic mi-
crostructure disappears gradually and the morphology of ¥ phase changes into rectangular from circular. The MC type norr equilibrium carbide
can be transformed into stable carbides such as MC, Mx3Cg and MeC type carbides during pre-heat treatment. It is also shown that the precip-
tating temperature and the dissolution temperature of M23Cs and MgC type carbides are near 950 C and 1 100 C respectively. And the trans-

formation temperature between M23Cs and M¢C type carbide is in the range from 1 000 C to 1 050 C.

Key words: PREP; FGH95 superalloy powder; pre heat treatment; microstructure; precipitates
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