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Compenent C Mn p Ni S Si Cr Fe
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1000C° s daun Yo 05 obal) Jalall asag galil) o3Ual) dlawy caudSall ¢5sl Jualdi 12 J g2l

Temp.c Coating Av. Thickness of Coating (1um) Av. Weight gain
Time (h) Outer Inter diffusion zone Inner Total (gmilcm?)
layer layer
1000 2 70 10 60 140 0.02645768
4 105 13 54 172 0.03499335
6 109 20 48 177 0.04747194
8 112 23 47 182 0.04791599
Weight of gain
__ 006
o
E 0.05
E
a0 0.04
?.: 0.03
< 0.02 ——Ww
S 0.01
-]
2 0
< 0 2 4 6 8 10
Time(hr)
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«»==coating Thickness
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i) 2asY) il g L lela) oda o )SU lisd agane oy DUl cilide 8 A iall skl (e sa aY)
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Lol 33 LadiS Fey Al 5 FeAl cuyshal (s gape (00 Adlse A la Aida ¢ yiiliaiie (ifide (13S0 ceilial) e baf

e A Aylal) A8l e asrialV) e sia L Jady <5S5 28 Ada ) Asdall Ll pnaBU Al L) Jady

Ciyelal Cun Feg Al ohll Jias il sty aally G ke 685 A0l 3 Sl dgnsal) pall jeaic ppad A0l
A gk (el 138 3 s L) LeiY) il

Counts
8000 T15
6000
4000
2000
R e e e R A e S Ea e
10 20 30 4 50 60 70

Position [°2Theta] (Copper (Cu))

4 314151000C" 8 daunY5 03 asiid) @bald) Salad) asass dlhal) Liall Liand) 4aiY) g Jabadia 1684
clebu
cmlall 35 AN 5 gmall alai g seda i) e gl oLl e plpdd osilly oSH el gy a) o
J30 (Y) psppiill suaic (1 (3.65% W) 4 dgms (anill milin cujeli) 885 (4 Jsaall) 5 (7) J<) (SEM-EDS)
el Lgamy ally (el ) A0l (S5 8 dsmse st Dl 54 (63 agyidl syl L) aSs 1ias oD 4G
Jsaanll 25l aeilinl pe agy aa ) 3l il oha alasinly Jidaill d els Lo o) (7) JS30 (SEM) 35 58N
(XRD) Zsipadl 2V 3gin Jilad (g Legle

SEM MAG: 100 kx Det: InBeam I MIRA3 TESCAN

WD: 4.99 mm BIi1: 7.00 S00 NnmMm
View field: 2.08 pym | Date(m/d/y): 02/05/22

Lihal (AISI-304L) faall agliall Msil) dSuad (SEM) glall (g 5801 Slgadls ggaall qus il 17 Sl
Aolu 8514l 1000C° Biha AayaY7 O3 asapill syl @ibadl Salad) dsas asal¥l
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fasall o gliall sill ASsud (SEM-EDS) geusball (59 58 Slgally £5illy Sl (andll G Jahia :8 JSil)
(1GQOCD) 5ha Aajg (Y203) as ]l as gl (@ badl Salad) agag ?J.Miﬂ,i Al (AISI-304L)
delu 8 3aaly

faall aglaall Msdl) ASuud (SEM-EDS) geaball s 581 Slgadls Ao silly 45 sl) o) Jpualii 14 J gand)
5aalg 1000C° 8)a 4)aY5 03 asidll Syl @hball Salall agags asial¥l Ldhaal) (AISI-304L)

elu 8

Elt |Line | Int Error K Kr | W% A% ZAF | Pk/Bg | Ox% LConf HConf | Cat#
c| Ka 66.1 | 159.114 | 0.0088 | 0.0068 | 6.10 | 18.08 0.1109 | 52.56 | 0.00 | 5.82 | 6.37 | 0.00
F| Ka 0.0 0.0000 | 0.0000 | 0.0000 | 0.00 0.00 0.2351 | 97.68 | 0.00 | 0.00 | 0.00 | 0.00
Ni | Ka 749 | 159.114 | 0.0103 | 0.0079 | 5.14 9.08 0.1545 | 49.90 | 0.00 | 493 | 5.36 | 0.00
Al | Ka| 129.0| 598.733 | 0.0185| 0.0143 | 3.01 3.97 0.4740 | 29.53 | 0.00 | 291 | 3.10 | 0.00
Si| Ka| 1943 | 598733 | 0.0283 | 0.0218 | 2.70 4.56 0.6060 | 36.08 | 0.00 | 3.50 | 3.69 | 0.00
P| Ka| 126.5| 598.733 | 0.0187 | 0.0144 | 212 2.43 0.6818 | 19.98 | 0.00 | 2.05| 2.18 | 0.00
S| Ka| 1246.4 | 598.733 | 0.1879 | 0.1446 | 18.50 | 20.55 0.7816 | 33.62 | 0.00 | 18.3 | 18.69 | 0.00

1
Cl| Ka| 116.2 | 598.733 | 0.0178 | 0.0137 | 1.92 1.93 0.7162 6.86 | 0.00 | 1.85 | 1.98| 0.00
Ca | Ka| 1542 | 83.3317 | 0.0251| 0.0193 | 2.07 1.84 0.9320 9.37| 000 | 201 | 214 0.00
Y| Ka| 1954 | 833317 | 0.0332 | 0.0256 | 3.65 2.05 0.9291 | 10.83 | 0.00 | 2.68 | 2.83 | 0.00
Cr| Ka| 786.6 | 833317 | 0.1401 | 0.1078 | 11.13 7.62 0.9683 | 33.50 | 0.00 | 10.9 | 11.27 | 0.00

8
Mn| Ka| 403.1| 833317 | 0.0735| 0.0565| 6.24 4.05 0.9060 | 20.69 | 0.00 | 6.13 | 6.35| 0.00
Fe | Ka | 2276.4 | 83.3317 | 0.4251| 0.3271 | 36.33 | 23.17 0.9003 | 98.60 | 0.00 | 136. | 36.61 | 0.00
Co | Ka 65.8 | 83.3317 | 0.0126 | 0.0097 | 1.10 0.66 0.8810 8.17 | 0.00 | 1.05| 115 0.00
1.0000 | 0.7695 | 100.0 | 100.0 0.00 0.00
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il (8,6,4,2) Aol 2all il Yo O3 gihall Jalall asag dUall Hlall JSH 52081 (9) SN G
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JSBl daglia 850 30 US b Aol 8 die Al 5 DUl dia ) liagaidll Cijelal 5 Aol 2000) 2 e ) el
Ol (5aY) el el Lol s Agliaily aian Wil 5 Al 03 38050 G0 ¥) 5,080 kil axe e Jay a5 sl
cle Ll S0 cyled) A 5 Allaal) e Al ae Al Gapxill Ales (s Apball chsall e Cadlal) Gadlills Ty )30
el e SV (585 sl A adlall Bl (5hay Agllaal) Al dpially Wb L A hall calysall e (V)
) AL O3 A8l a5yl (< J (Transient oxidation) Iy aushill Dla o5& o35 AL O,
Ly del 200 (e ST 555e 223 (0.0541 gm) slam ¥ cuilS 6l (il e ol Aphal) clysall DA ¢ &
s Ailailly wichy Il Lo g3saill o I s OIS (yidall panill o) LS

0.05

«»— oxidation and corrosion of
uncoated stainless stel 304

E -0.05 @ oxidation and corrosion of
'-E. 304 aluminized by
b TBC(Y203) 2hr
= -0.1
ﬁn 'Y @ oxidation and corrosion of
2 e A 304 aluminized by

-0.15 -
s 2., TBC(Y203) 4hr
3] e
2 ’.),-) @® oxidaton and corrosion of
.E: -0.2 '-'.J_J 304 aluminized by

-y TBC(¥203) 6hr
)
-0.25 N ® oxidation and corrotion of

304 aluminized by
TBC(Y203) 8hr

-0.3
Time (hr)

delu (8,6,4,2) Axiajl) axall A4l Y505 hall jalall asas s3Uall jlal) JSTilly 5ausY) 19 JSil)
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Efficiency Study of AISI-304L Stainless Steel Alloy Coated with the Presence of
the Thermal Barrier Y, 04 at High Temperatures

Taha M. Ikhdhayyir Mahmoud A. Hammoud
Department of Physics/ College of Science/ University of Mosul

ABSTRACT

The current research aims to modify the components of some alloys by means of surface
engineering through the diffusion coating technique with the presence of thermal barriers in order to
obtain new alloys with high efficiency in resisting harsh environmental conditions. vapor
atmosphere of a mixture of sodium chloride and sodium sulfide at a temperature of 900 °C, and
then compare it with the base alloy. The results showed that the alloys produced in this way are
very efficient. The results showed that the coating with the thermal barrier Y, O5 is the best type of
coating used, as it appeared to have high efficiency in resisting oxidation and provided better
protection for a longer time compared to the uncoated alloy due to the oxide crust layer Al,04
formed with high adhesion as well as the aluminum-rich phases. Whether the phases are nickel

aluminum or iron aluminum.

The results also showed that the thickness of the coating and the weight gained of the alloy are
subject to the parabola relationship with time.

Keywords: diffusion paint, hot corrosion, high temperature oxidation.



