YASFY (1F0Y) OV s g 5 p ke

o9 S gla b g il S, adl GalS 3l SaS| Chle 5 glewdl 23055545 S0

Ni-B-rGO
PR ST RTP Ry

Olpl AOVARYINY s G Ol g5 oS ool gmo ol Sl g slse wdige sdSESlS
OF YN ddlas o pds =VEYANA e L o)

oS>

wil pals 318 St (0 S e Yo 5700 ) glacle L (NI-B-IGO) sl als 31 3 aesl =) = G iy cllis ol 5o
53 055 VO 5 055 25 YOI (g5l janall 53 lad sad ¢ g oSO as 2 g Aol 3 51 e s SLES Y AISTA140 5N 8 o5, (IGO)

il ol 5 Sl b 5 L3S s e e D3n3l 5 s 55 A S s Sam (oSO 5 L sl el S8
i A w Osel S 5l iy ksl 7GO clile [l L oaas e olis A addlas S G om O3l KaS w0 ek ged
clle UrGO 05 5 lsl 30 8 o Sidy ciole Caslie 55 e 53 5 e il Caw IGO0 05 S Wlsl 5 uS o i 555k
e i e 0036 s slaadly 2305550 Al 3 e A Sasl (o b JalS 5 ol Coglie 5 s Sol Ye/0 MQ/L
VEAe w5 SO APY L b e el a0 ,n Oldee Celi g3 ool s edle a5 N-BN 5 NigB NizB slasl | Sas
XY+ kg/N.m )\Q;ﬂ_,&ucjsélu;@‘wgﬂlp\ by 23055 58 rt;,;\jlmu&gﬁ&uujuﬁ.aladqlp\jﬁ}
ol gals YE XNV TTKGINM 4 () Slles O 4 5e0) +/VO

dl.a.w% f’ujjj:‘:‘ gc;.;.“vL,a C,.AJLL: B LS&E.J\ ‘Jﬁ_dg\'f. cJJ}JTQ\ ‘wbn J:.alS uﬁ\; .L:.WS\ Q@jb.&:.ks
The effect of nitrogen plasma treatment and reduced graphene oxide
concentration on wear behavior of Ni-B-rGO electroless coatings

Zainab Wetwet!, Farzad Mahboubi®
Department of Materials and Metallurgical Engineering, Amirkabir University of Technology (Tehran Polytechnic),
Tehran, Iran.

Abstract
In this article, nickel-boron-reduced graphene oxide (Ni-B-rGO) coatings with concentrations of 0, 6.0, 20.5, and 40 mg

of reduced graphene oxide (rGO) were deposited on AlSI 4140 steel. Following the electrodeposition process, the samples
were nitrogen-plasma treated in an atmosphere containing 25% nitrogen and 75% hydrogen for 120 minutes at a
temperature of 400 °C, and their structure and wear behavior were examined. The structural properties of the coatings
were investigated using X-ray diffraction tests, scanning electron microscopy and hardness tests. Additionally, the
coefficient of friction and wear resistance of the samples were studied using a pin-on-disk tester. The results indicate that
increasing the rGO concentration changes the coating structure from an amorphous to a semi-crystalline state, and the
addition of rGO increases the hardness and enhances the wear resistance of the coating. Adding rGO up to a concentration
of 20.5 mg/L improves the wear resistance and reduces the coefficient of friction. Moreover, the plasma nitrogen treatment
leads to the crystallization of the coatings due to the formation of Ni,B, NisB, and h-BN phases. Furthermore, a two-hour
plasma nitrogen treatment increased the coating hardness from 863 Vickers to 1490 Vickers. The wear resistance of the
coatings increased after the plasma nitrogen treatment, resulting in a decrease in the specific wear rate from 0.75 x 10°
kg/Nm (untreated sample) to 0.24 x 10 kg/Nm.

Keywords: Reduced graphene oxide, Electroless plating, Nickel-boron, Friction and wear resistance, Plasma nitriding.
E-mail of Corresponding author: mahboubi@aut.ac.ir
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