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Influence of Initial Precipitated y”-Phase Microstructure on
0 -Phase Precipitation Behavior in Alloy 718

Takuji OTAKE and Takuma OKAJIMA

Synopsis

Alloy 718 is one of the most useful heat-resistant alloys for important device components that require high-temperature
properties. In order to obtain excellent mechanical properties, it is necessary to form fine grains, for which the pinning effect
of the 0 phase can be used in some cases. To precipitate a sufficient amount for the pinning effect, time-consuming isothermal
heat treatments are required. Thus, a metallurgical method with a shortened holding time would improve production efficiency
considerably. Our goal is to optimize the forging process to control grain size by utilizing the 0 phase, and the purpose of this
study was to investigate the influence of the initial microstructure of the precipitated y" phase on d-phase precipitation behavior
in Alloy 718. As a solute treatment, Alloy 718 was heated at 1050 °C for 4 h, followed by heating of some samples at 870 °C for
10 h to precipitate the y" phase. When comparing results of heating at 915 °C, the specimen with precipitated y" phase showed
more precipitated 0 phase than that under the solute condition. This suggested that utilizing the y" phase promoted d-phase
precipitation, and it is thus expected to shorten the heat treatment time for d-phase precipitation.
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Fig. 1. Microstructures before heat treatment for -phase
precipitation.

Table 1. Chemical composition of Alloy 718 (wt%).

Ni Fe Cr Nb Mo

Ti | Al C B | Mg

53.6 | Bal.

18.18 | 5.48 | 2.92

0.98 | 0.41 | 0.02 |0.0007|0.0006

Table 2. Experimental heat treatment procedures.

Heat treatment for

Heat treatment for &-phase precipitation

Specimen Y’-phase precipitation

Temperature ('C) Time

Condition 1 None
Condition 2 870°C X 10 h

900, 915, 950, 1000

1, 5,10, 15, 30 min,
1, 3,10, 20, 36, 100 h
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Fig. 2. Precipitation behavior under condition 1.
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Fig. 3. Precipitation behavior under condition 2.
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(G.B. : grain boundary, G.I. : intragranular).
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Fig. 6. Form of d-phase precipitation.
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Fig. 7. Comparison schematics of d-phase precipitation behavior.

L. YW HISERH CEE S 2. $72, BEREROB
FIZHBIT 5 NbiRFEEIZ B W T, imB L oA k2 X
LEALIIA v L7zhio T, ST o it
CREDZALD, 1D SHINTH - lERIC O RE REHE
EBIIFLAZLARBEND.

(3 Hk)

1) R. C. Hall: Journal of Basic Engineering, 89(1967),

2)

3)

4)

5)

511.

Y. Wang, W.Z.Shao, L.Zhenand B.Y.Zhang: Materials
Science and Engineering: A, 528(2011), 3218.

Pedro Paramo-Kaiietas, Utkudeniz Ozturk, Jessica Calvo,
José Maria Cabrera and Martha Guerrero-Mata: Journal of
Materials Processing Technology, 255(2018), 204.
TG, IMRE, Prildfese, AR, RE A
T JE A K 12372 H %%, 60(2019), 69.

D. B. Williams and E. P. Butler: International Metals
Reviews, 3(1981), 153.

6)

7)

8)

9)

10)

11)

A. Oradei-Basile and J. F. Radavich: Superalloys 718, 625
(1991), 325.

Xishan Xie, Chunmei Xu, Gailian Wang, Jianxin Dong,
Wei-Di Cao and Richard Kennedy : Superalloys 718, 625,
706 and Derivatives, (2005), 193.

FHHBRORRS, SRS, SFHEIFA, PRI Mok
L7t A, 27(2014), 25.

HHBRRER, /MRS, Pl I A R 12322
H#, 56(2015), 69.

AR, FIINESR, IHBAZ, AVR—3%: T8,
45(2007), 80.

PERCRER, Bk, W Bt HASE R
(2015), 385.

and Various Derivatives,

ul

=, 79




