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ABSTRACT Properties and microstructure of a new nickel base superalloy after long time exposure
at different temperatures have been investigated. The results indicate that the major precipitates of
the new alloy after aging at 593 C and 704 C for 1000 h are 4’ phase and MC carbides. M53Cs
carbide also precipitates at 704 C and at higher temperature. Small amount of 1 phases precipitate
at grain boundaries after 750 'C aging for 1000 h and a large amount of intragraunlar 7 phases has a
Widmanstéitten pattern after 849 C aging for 1000 h. 4’ phases grow rapidly with increasing aging
temperature and have redissolved partly after 849 C aging for 1000 h. Harmful brittle phase, such
as o phase, has not been detected in all samples. The impact toughness of alloy declines and there
is ductile/brittle transition with increasing aging temperature. Room temperature microhardness of
alloy decreases with an increase in temperature. This is nainly attributed to the growth of ' phase.
High temperature microhardness of alloy for standard heat—treated conditions is higher than room
temperature microhardness.

KEY WORDS nickel base superalloy, microstructure, precipitate, mechanical property, long ex-
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Fig.1 Optical microstructure of alloy at as solution-annealed state (a), SEM morphology as standard heat—treated
(800 T /16 h) (b) and TEM image of v’ phase as standard heat—treated (c)
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B2 A&RBRYNESEH SEM 44
Fig.2 SEM microstructures of alloy aged at 593 C (a), 704 'C (b), 750 C (c) and 849 C (d) for 1000 h

B3 RNAKE 7 Ml TEM EREHGFHNE

Fig.3 TEM image of intragranular 7 phase with Widmanstitten pattern (a) and its SADPs of [011)y }I [012], (b)

and [111}, I [001}, (c)
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B4 SSREBRPERKEN ' BHR
Fig.4 Morphologies of 4’ in alloy aged at 593 C (a), 704 C (b), 750 C (c), 849 T (d) for 1000 h
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Fig.5 Impacted fractographs of alloy aged at 593 C (a), 704 C (b), 750 C (c) and 849 C (d) for 1000 h
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Fig.6 Impacted values of alloy after aging at different tem-
peratures for 1000 h
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Fig.7 Room temperature microhardness of alloy after ag-
ing at different temperature for 1000 h
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Fig.8 High temperature microhardness of alloy as standard
heat—treated condition (800 C /16 h)
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