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Supersolidus liquid phase sintering of GH4049 powder alloy
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Abstract Nickel base powder superalloy GH4049 was prepared from pre — alloyed powder by supersolidus liquid
phase sintering. The mechanism of densification and effects of heat treatment on microstructure and mechanical
properties and the reinforcing action of addition of YOz nano — particles were studied. The results show that the
compacts with relative density over 99% can be obtained by sintering at 1 350 C for 120 min in vacuum. The
densification mechanism is particle rearrangement and viscous flow. The tensile strength and yield strength and
ductility are 1 113 MPa and 760 MPa and 13% respectively which are near that of wrought alloy GH4049. There
are two kinds of ¥* phase precipitated in the grains. The rectangular ¥’ phase is about 200 nm and the global ¥’
phase is about 40 nm. The average grain size of matrix is below 80 pm. Addition of Y,O; about 0.05wt% can
improve the alloy stress relaxation property.
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Fig.2 Sample gauge for tensile test
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Fig.3 Effect of sintering temperature
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Table 1  Shrinkage of the alloy after sintering
mm mm %
a b c a b’ ¢ Na a Ab b Ac ¢ % %
1 15.08 32.15 3.14 14.1 29.98 2.92 6.50 6.44 7.01 6.65
2 15.08 32.14 3.13 14.0 30.00 2.91 7.16 6.66 7.03 6.95
3 15.08 32.17 3.05 14.1 30.00 2.84 7.16 6.74 6.88 6.93 6.84
4 15.10 32.16 3.19 14.1 30.01 2.97 6.62 6.68 6.90 6.73
5 15.11 32.18 3.15 14.1 30.12 2.93 6.68 6.40 6.98 6.69
6 15.09 32.20 3.18 14.1 30.13 2.96 6.56 6.43 6.92 6.64
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Fig.6 The tensile curves of samples

sintered and teat treated

a 1350 T 2h b 1200 C 2h
c 1050 C 4h d 850 C 8h
7 GH4049

Fig.7 Microstructures of GH4049 powder alloy at different conditions
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Fig.8 The stress relaxation curves of different alloys at 850C
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Fig.9 The BSD micrograph of the GH4049 powder
alloy with added Y,0;
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