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Effect of Heat Treatment on the Microstructures of Inconel 718 Superalloy
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Department of Metallurgical Engineering, Pusan National University

ABSTRACT

Microstructural evolution of wrought Inconel 718 superalloy with different heat treatment conditions was
studied. Heat treatment was performed via conventional(CHT) , modified(MHT), Merrick (MeHT) and modified
Merrick(MMeHT) methods. The size of ¢ and y” precipitates which are principal strengthening phases in Inconel
718 superalloy increase in order of CHT, MHT, MeHT. For the case of MMeHT, a coexistence of fine y”
precipitate and very coarse particles due to exess growth of 7", which is called bimodal distribution, was obser-
ved. CHT gave the finest grain size. (Ti, Nb)C carbide and needle-like § phase were formed together at grain
boundaries for CHT, and were formed both inside and at boundaries of grains for MHT, MeHT and MMeHT.
Morphology of partially serrated grain boundaries was developed in all heat treatment conditions except CHT.
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Fig.1. Heat treatment cycles
{a) Conventional heat treatment (CHT)
(b) Modified heat treatment (MHT)

(c) Merrick heat treatment (MeHT)

{d)

d) Modified Merrick heat treatment (MMeHT).

Element C Si Mn S Ni Cr Mo Fe Co Cu [Nb+Tal B Al
Chemical
Composition| 0.05 0.41 0.17 | 0.002 | 52.12 | 18.86 | 3.02 Bal 0.04 0.05 5.11 | 0.005 | 0.57
(wt%)
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Photo 1. Optical micrographs of Inconel 718 superalloy heat treated by (a) CHT, (b) MHT, (c) MeHT and (d)
MMeHT, which show the variations of grain size and distribution of & phase.
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Photo 2. SEM micrographs of Inconel 718 superalioy
heat treated by (a) CHT and (b) MHT.
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Photo 3. SEM micrographs of Inconel 718 heat treated
by (a) MeHT and (b) MMeHT.
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Fig.2. EDX analysis result of MC carbides precipitated
in Inconel 718 superalloy.
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(b)
Photo 4. SEM micrographs of Inconel 718 superalloy
heat treated by (a) CHT and (b) MMeHT.
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Photo 5. TEM micrographs of Inconel 718 superalloy
heat treated by (a) CHT, (b) MHT and (c)
MeHT.
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(c)
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Photo 6. TEM micrographs of Inconel 718 superalloy heat treated by MMeHT.

(a) fine precipitates

(b) bright field image of large precipitates
(c) SADP of precipitate and (d) Indices of SADP.
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" GRAIN BOUNDARY
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Fig.3. A model for serrated grain boundary formation

for stainless steel®,

Photo 7. SEM micrographs of Inconel 718 superalloy
heat treated by MHT showing the serrated
grain boundary morphology. (b) and (c) is
same area but (¢) is higher magnification.
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