iY’—O\ ‘(\\‘QQ g_}tM.JU) ‘Y e‘)w A 092 4\:.‘.3% 6%\)}[&’3 9 J‘jﬁ MLJ«\G_?

Jl d&é%)juj:‘ymw 7 \,‘\F

& & o’ /
e : _
Journal Homepage: www.jamt.ir

slales o X-750 K5 asly 5T 55 g 53 Y" gy S5 030l 5 65958550 oz
olee (gikw

A8 e dow (08 e Ol Loes

‘;'//'5/ “j/j{j ‘Q/j{j ‘d/j”:/ Cxlo g /'.LG oSl “5/'/_;,/[,.4 %] )[}» slige oS

(S Slaploual dulan Vb glales L3 3 3 e sla Sy Mo o (IS5 4l 3T e oS> tllas ams )0
(2lbad B bles OB 5 ol s 53 1 loks sl O grldanS) 5 (S35 4 pslie Vo Saex 5 2 TPV sl o
Obe SHls (Sulm dae A 5 olend la miS (ol S glay ise sl gla, 5815 o olos 5 TR s ol s S35
Sl s sbes o o il gy BB SWT S S XTEO Sl (S 4l sta 3T e WWAA AV 2 galal 5 0
Cola ¥ e 4 100 3 0 °C ol slos s Oy bl b Lok goi s il 23S 13 ) 3550 o sline ISR
e 53 505 S5y s ik 3 0555 s 3 ckioal (le s 55 5 i8S 15 Il Slikes o JSS b U e
" S S alegay Sty Sl st ok el el YE e 4 AB0 OC 5V W0 e sl gles X750 S

(iP5 g8l sl s Dol Sllas 51 il jw Jaul 3 5 Jase oS 515 0L 55 1 5 L5 sl 5 ksl Sl Sldas
(3l Dlas (slos LIl L 8 5l 0L gl ol e 458 5 sl AU S8 oIl 5 e S Vs o3

9 S5
PFZ) sy 5l oo aidlan Cules

Y'wa): «QTGSQJ:ﬁJa SO g el L}iw@&@djﬁ S 1Y sy D3 (5055500
3,05 55 S dadils e S 5 (PFZ) s 5l sole adlaie |03 55 (g5l sl ioman Al o 28l
Al e il aalate | Culbes ey (2158l L aS (6 sbay

https://doi.org/10.30501/jamt.2020.203179.1047 URL: http://www.jamt.ir/article_118509.html

JAMT: Vol. 9, No. 2, (Summer 2020), 43-51

Investigation of Morphology and Particle Size of y' in Nickel Base Superalloy X-
750 under Different Aging Temperatures

Mahya Shamsian, Hossein Arabi, Mohammad Ali Boutorabi

Department of Science and Metallurgy, University of Iran Science and Technology, Tehran, Tehran, Iran

Paper History: Abstract  Nickel-based superalloys, due to their unique properties such as tensile strength, creep strength
Received: 2019-09-28 and fatigue strength as well as high temperature corrosion and oxidation resistance, have a special place in the
i‘é‘c’ési‘i(;f‘zrg‘z’g_eldofg;m: 2020-09-02 4| and gas industry, space vehicles, submarines, reactors, military electric motors, chemical ships and heat

ptec: exchanger tubes. Among the nickel base alloys, Inconel X-750, a hardened sediment alloy, was investigated

S s sage™
= 00 VWY VAl (g5 ke s alge wdige 0 dSES Ol Gt e oK1 Ol g Ol Olpl Sl

boutorabi@iust.ac.ir :,& pl

Please cite this article as: Shamsian, M., Arabi, H., Boutorabi, M. A., "Investigation of morphology and particle size of y' in nickel base superalloy
X-750 under different aging temperatures”, Journal of Advanced Materials and Technologies (JAMT), Vol. 9, No. 2, (2020), 43-51.
(https://doi.org/10.30501/jamt.2020.203179.1047).

2008-4277/© 2020 The Author(s). Published by MERC. This is an open access article under the CC BY license
(https://creativecommons.org/licenses/by/4.0/). B


https://doi.org/10.30501/jamt.2020.203179.1047
mailto:boutorabi@iust.ac.ir
https://dx.doi.org/10.30501/jamt.2020.203179.1047
https://en.merc.ac.ir/
https://creativecommons.org/licenses/by/4.0/
http://www.jamt.ir/
https://doi.org/10.30501/jamt.2020.203179.1047
https://doi.org/10.30501/jamt.2020.203179.1047
http://www.jamt.ir/article_118509.html
https://doi.org/10.30501/jamt.2020.203179.1047

$Y-0) n(“‘qq th.;U) Al o)LA..ir A 693 wf:.._i 6[.@_3th.'9)>‘}¢ aollasd / Qb&»ﬁj LS"JJ}’ L;&MJ\..M: %3

Keywords:

Nickel Base Superalloy,
Inconel X-750,

Heat Treatment of Nickel Base
Superalloys,

Particle Size of y',
Morphology of y',

PFZ Thickness

under different heat treatment cycles. First, all samples were dissolved in the same size for 2 hours at constant
temperature 1155 + 5 °C. Then they were cooled in the furnace at low cooling rates and aged at constant
temperature for 24 hours at four different temperatures of 600, 705, 760 and 845 °C. In the literature, studies
of microstructures by light and electron microscopy showed that both environmental and cooling conditions
after solution and aging treatment affect morphology, volume fraction and particle size of primary and
secondary gamma prime. As the temperature of the aging process increases, the morphology of the y' will
shift from a spherical to a cubic state and become larger while its volume fraction would decrease. The aging
temperature also plays an important role in the formation of the precipitate free zone (PFZ) around the grain
boundary which means that with the increase of the aging temperature, the thickness of PFZ would be

increased.
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