Juasall Aaala

astall L1

dles A gl plas Lgill) pdy 4l aulsY) Go A aladia
slad) JsTal Laglaa & LgieldS dafpng diuaal) dlibud) (andd dialy)

emaall dgana 2ale dgaaa
o) )i dag ydal

dalal) Lad) slisd [ slad agle

Caly sl

ac Lusal) LY K|

daa) dgana ey giSal) 3943 dad) Jgana ) giSall

a 2024 2 1446



Ll wlin)silly il delia & degal) Wglanksy (Superalloys) diwsall cliludl juam

oskal) blad) o3a GilE o ol ey Al AdleS Al (ailiad (e il s3a aSha L
Sl phacs lige o Jaad ehal 5 lall JSBI daglie 3 Lgeli€ sably deliall & Jealal
&\}'ﬁ e O—esd L) 5 dag k) o & . (Aluminizing Process) L) e 3k e
S (BV-18) U< Galed @y duusy (G-4) 2as —d<s Gulad 3 dnu Laay diunall @il
Lok gmiall @ () degandd) duhall a8 Bld) glg) e g5 IS 0n paalae puyl i
I9as: gl 5 AIE deganally Wyl Dals lebas cadll e Atk d9a Lgiial) 5 4Bl de gandl)
dpas gl 5 a8 da)l degandl Ll s Bals dias (Nano-Y,0; @bl asil) aussl)
i) dinh A dexdiedl el dihll CulSy Wha Dals dicag (Lay05 assidll awss)
2,4,) dnal clpilly elagll o §58e g Ay (1000°C) 8)a dsym (pack-cementation) diluall
eDUall didal cladly daliaal) sanl AESY) Jana (a5 zl Sal) Clalea (e degane Glan &5 (6D
by mald) 557N jgadll pandll Lo clagndll clas) apidd LN deles Gl
P e (6h)saal L) Sliell (XRD) dsnadl 42Y) 3ga pandy ((SEM-EDS) cadall 4ila
ceDUall dia (8 sk aany A mhacd due illy el ilaalgall o Capeil) 5 cilagadll o2
Ayl g olall ulE laa) elal @ el JSTH s A8 sal) lea (A il DUl 5eUS ddjaa (2l
e e ould mhgal aa lgiiliag ale s e s» A (Cyclic Oxidation) sl 520SY)
(200h) 52y (galie¥) (goall Jarall caiy (900°C) Bha dxpn de JlgS G Jaly laay)
VI bl JSE aa Lles iy e genall apaady (BV-18) dSual aniindl oSl of gl dela
A G hEaY) DA e Al el e e 8 aclsil 3G (ghall Jalall dsag oD G
Al dalay GBS & el Game e cile Al i diali) Gl e e JSE 2ot
Ay b JlE (s AN G alln dla of Jaagd (G-4) Al W ((6h) dwiesl) saall dialgal)

Lelayl ‘f 5eS LA:' ang\ d.le Lae \J‘JE’“‘" J.'\S\ culS UAJS\ J9R RAY Q\;M\ t\j.i\ bm;jj )Lﬁ:‘).”



Abstract

Superalloys are distinguished by their important applications in the manufacture of
aircraft and gas turbines because these alloys possess mechanical, chemical and
physical properties. In order for these alloys to accompany the development taking
place in the industry, and to increase their efficiency in resisting hot corrosion, a
modification was made to the surface components of the alloy through the
aluminization process In this thesis, two types of superalloys were chosen, a nickel-
iron-based alloy (G-4) and a nickel-based alloy (BV-18), four groups were prepared
from each type of alloy under study, the first group was only aluminized, The
second group was aluminized with the presence of a layer of gold as a thermal
barrier, and the third group was aluminized with the presence of (nano-yttrium
oxide Nano-Y,0;) as a thermal barrier, as for the fourth group, it was aluminized
with the presence of (lanthanum oxide La,0;), as a thermal barrier, the main
method used was the pack- cementation method at a temperature of (1000°C) in a
vacuum atmosphere and for periods of time (2, 4, 6 hours). A set of parameters for
the resulting coating were calculated, namely the ratio of mass per unit area and
thickness of the coating layer, and the diffusion coefficient for aluminum, the
analysis included scanning electron microscopy(SEM) and energy dispersion
spectroscopy (EDS), and X-ray diffraction (XRD) analysis of the coating samples
for a period of (6 hours), through these tests the quantitative and qualitative
specifications of the alloy’s surface were identified and the phases in the coating
layer were identified. For the purpose of knowing the efficiency of the coatings in
protecting the alloy against hot corrosion, a harsh test was conducted for the
samples by the method of cyclic oxidation in an atmosphere of salt vapor and
compared with a standard un-coating sample, the test was carried out inside an
electric oven at a temperature of (900°C) and under normal atmospheric pressure for
a period of (200 h) hours. It was noted that the coating used for the alloy (BV-18)
for all groups provided protection against hot corrosion, but the coating with the
presence of a thermal barrier of all types improved the performance of the alloy by
stabilizing the oxidation and corrosion kinetics, in contrast to the aluminized
samples only, which suffered from some decrease in mass, especially those
aluminized for a period of time (6 hours). As for the alloy (G-4), it was noted that
there was a slight decrease in mass at the beginning of the test for all types of
coatings, and over time it was more stable, which also indicates efficient
performance.
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