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Analysis of Microstructure and Mechanical Properties of Alloy 617 Aged at 760°C

GUO Yan, ZHOU Rongcan, HOU Shufang, ZHANG Hongjun
(Xi’an Thermal Power Research Institute Co. Ltd., Xi’an 710032, Shaanxi Province, China)

ABSTRACT: The evolution of microstructure and its effect on
mechanical properties of the INCONEL Alloy 617 aged at
760 ‘C  was investigated. The results indicate that the
precipitates of the aged alloy are intragranular M,;C4 carbide
and y'-Niz(Al, Ti), intergranular M;Cs. During aging, M,;C¢
carbide and ¢ inside grains remained almost stable.
Intergranular My;Cs carbide showed good stability in the early
stage of aging (1000 h). The alloy aged for 300 h showed an
obvious increase of strength and hardness compared with
as-received condition. Synergistic effect of intra-granular and
grain boundary strengthening could be responsible for a
maximum value of the hardness and strength for the alloy aged
for 1000 h. The obvious growth of M,;Cs carbide at grain
boundaries with increasing aging time to 3000 h resulted in a
marginally decrease of grain boundary strengthening and Mo
solution strengthening, thus leading to a slight decrease of
hardness and strength. A decrease of the impact absorbed
energy and elongation of the alloy after aging is attributed to
the reduction of the bonding interface strength when Mj;Cg

carbide precipitated on grain boundaries.
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Tab.1 Chemical composition of INCONEL alloy 617 %

C Si Mn S Al B Co
0.06 0.11 0.06 0.001 0.95 0.001 12.0
Cr Cu Fe Mo Ti P Ni
21.5 0.06 1.24 9.23 0.35 0.005 R
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Fig. 1 Microstructures of as-received alloy 617
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Fig.2 SEM microstructures of alloy aged for different times
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Fig. 3 TEM microstructures of alloy aged for 300 h
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Fig. 4 TEM microstructures of alloy aged for 1000 h
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Fig. 5 TEM microstructures of alloy aged for 3000 h
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Fig. 6 Mechanical properties of the alloy after aging for
different times

K I 1000 h Ji5 P98 FRAOH R AR 2% HEAN IR
Tt e e ot MR e R R G 3 5 IO B B AIC I
FER
3 A5ite
3.1 4HLALEH

HEIRUE, AT T E5 R4 (1) M3 Co FHTHT L S7.
TG PEE MM y A, TTE S TR AR, G
ST A AN, BNy MxCs
RALCYIFEARTEE s Tt MpsCo BRALMIAE N 2047 31
(1000 hyfgEtEaf, WRLERIZES 3 000 h, HHL
AR o i A B AT H A PR RS 5 s 2350 T (1)
KARAG TR 2.

F2  AIRET A S AT B AN R

Tab. 2 Relationship between aging time and
grain size of precipitates

BIAR T/ N MosCo/nm @ y/nm i JF MosCo/nm
300 80~200 30 150~200
1000 100~120 35 80~250
3000 140 35 500~1000
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