Sy g 4 Vb an 4381 Ky b 3T Al 3 51 eslizal U NIAL i g JSiis

O JeKi5 p5l8e 5 bl (g cslAb 0 SO

\

c.ﬂ‘ C}) BE e L&}y\ﬁ K ”Uﬁ; fM‘M

rols G 5 o[Sls 0l g pueligs iz o prlige 5 (GodSil

CAY/AXY s ddlin 5 ds — VY78 dlas 2l )

0 S

Glos 3 (Glad o ) st Dol (VL eS| Kbl )3 51 eslinad b NIAL 51 L0255 Jlotlagy Il Gaios cpl o
Sl 153 NIAL 6 LSCas 0 50180 sl obs anglin AD+°C (los s (Sl 0 53) pmn o VL w581 S pplue T 5 10A0°C
O3 K3 5V58 S5 okd ST IS s 2 V0 ATC slos 5o 5 sl A 5 ¥ Y ) (/Y0 Cils slaoles 53 VU gles — VL 4z 5]
36 5 el /Y0 olsS Olo 3 g oS Sl 03l DL s el 0Ad ) NIAL 56 55 5 5m 50 S0 Ol sz Bk 31TV
Loy LNIAD ol A 5 YY) (sladle L3 500900t 51 iy oo T o ss LINTAL ol 2 /Y0 0l 53 ol s (25 NiA
NIAL 6 55 Al 558 Saw o Ll b nl s by oS5 03008 JS Sl s ol o 25 00908 51 a8 e )T
Lo oS O3 4SS 358 Salgs 3 53,8 o pldl IS 5 pame T Olejon 3540 aelsl s el o Il 55 @ 3500 S5 4 L
PSS b b pland oS5 s XRD L el 56 g5 8y S Lo S5 sla i gy ity oo o dal

235 sl EDS e 55 01

B s TS oSl T Ol ot o Yo 25T S sy o il o ST o 0 Vot 58T S Lo T 5 AUS (sl 031

ub;. g 0 3580 ‘/Aj:;:wj.//"}%/é w34l ‘N|3A| ‘NizAlg NiAl

Formation of NiAl aluminide coating using a single-step high activity
aluminizing process, study of microstructure and mechanism of formation
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Department of Materials engineering, Faculty of engineering, Tarbiat Modares University

(Received 26 May 2012, accepted 13 April 2013)

Abstract

In this study microstructure and formation of NiAl phase using a modified (single-step) high activity aluminizing at 1080°C
have been compared with those of common (two-step) high activity aluminizing at 850°C. The mechanism of this process has
been investigated by carrying out the aluminizing process on electroplated Nickel on 316 stainless steel substrate at 1080°C
in different durations of 0.25, 1, 2, 4 and 8 h (by investigation the Ni content in NiAl). Results showed that even in a short
duration of 0.25 h the NiAl phase was formed. In 0.25 h NiAl phase with more than 50%at. of Al was formed while NiAl
phase with less than 50%eat. of Al was formed at 1, 2, 4 and 8 h. It is concluded that the mechanism of formation of NiAl
coatings takes place primarily by inward Al diffusion initially, followed by an intermediate stage when the growth involves
both inward Al and outward Ni diffusion and In the final stage, the outward diffusion of Ni dominates the coating formation
process. The microstructure of the coatings sections were observed by optical microscopy and scanning electron microscopy.
The phase analysis and the coating composition were investigated by XRD and EDS respectively.

Keywords: Single-step high activity aluminizing, common high activity aluminizing, Aluminizing duration, Al, Ni, NiAl,
Ni,Alz and NizAl phase, inward diffusion of Al, outward diffusion of Ni
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