OV -¥4 (\\‘“\\)\0 CE.J ‘;..:JJ.GA} (l".\.ﬁ

o 2 NIALLS L gU i JS5 5 al 5 gla mal,l 506

SISl 2o 4 (oS 03l 5Y 45

ux“.\o Sx 9 ol redesne OBed a5 0 ol Fdeses ) lge

)L‘A dw.l«&d o,Lf‘.iJ/.: ;JLW/JM aL{J’L"/} ‘UZW/
CAOAYN e s dlae Bdy — Av/NVN0 2 dlas 3L 55 )

oS>

=S5 3l sk s e o o3zl o S o3l SY 5 e NIAL 56 o SLS 5 g sbl g SO Ll i, 51 Gaios o
osliul slite (gla Oloy 3 Sl (6551 ol alaizes 53 ogline s a0 A48 oy 3 b gls kS Lol jan V1) o3l e U NI-AL s
Sls s 5,8 e LB S Sl Sls o 1Y 55l e (0Ll AT e sl alaioe slgsl s 53V Y 5 el 5 S
o Sles absls pd e sl g s o055 e s @Y 5 sl 5 o s a8 SHE WY 55 IS s S WIS s
Oleisssg am adolS Shs ol cd IS a8 la LS L iy o 5 Sl A ol (IS Ll e Loyl 15 51 el oy (sl 5 503
S5 3Sn5 (XRD) Gl antl (3l tlasl s Ls o b 59585050 oo 5 2 demsindie 5k il o gy (OIS
et LS sl 515 ey NTAL (318 o o5 U i ol L5 sy sla 4l s w3515 (TEM) 5 (SEM) 2 35 50
TR L P S PRGN R R W VL 1 B P T R e e e R ¥ P 1 [ IR PG E 3 U W I P S AW

ol oA YANMUG 13 631000 2als el aids YA+ b (00T 0oy Jiul5al s sl Voo) s a0 S S35 s s YMIM ab o,

NIFAD Glstle (g5 oy oS5 a0 iy o Sl (il T oubelS” slo 05

Effect of process parameters on the formation of nanostructured Ni-Al coating
on carbon steel by using mechanical alloying

M. Mohammadnezhad, M. Shamanian, M. H. Enayati and M. Salehi
Department of materials Engineering, Isfahan University of technology
(Received 3 February 2012, accepted 28 February2012)

Abstract

In the present study, formation of the nanostructured NiAl intermetallic coatings on carbon steel by MA method was studied. The
composition of Ni-Al powder with an atomic ratio of 1:1 with different ball size, ball-to-powder weight ratio and milling duration
were used. The substrate, fixed at the top of a vibration chamberd. During mechanical alloying process, the substrate surface was
subjected to high-energy ball impacts. Powder particles trapped between the ball and cold welding occurred at surface. After that,
synthesized samples were annealed. Thickness and hardness of coating optimized with factors ball size, ball-to-powder weight
ratio and milling duration. The cross-section of the coated substrate was investigated using X-ray diffraction and scanning electron
microscopy (SEM) and transmission electron microscopy (TEM). The results showed that the formation of Ni-Al intermetallic
coatings were achievable. By increasing milling duration the thickness of the Ni-Al coatings significantly increased and the layered
or pancake-type structure of the coating consolidate into a bulk material. Best coating was formed with ball 4mm diameter and ball
to powder weight ratio of 10:1. The milling duration increases to 480 minutes and particle size reduced to 28nm.

Keywords: Coating, Mechanical Alloying, Intermetallics, Nanostructured Materials.
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