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Article Information Abstract
Original Research Paper In this research, electroless nanocomposite coating of Ni-P-SiO,-MoS; and effect of SiO, and MoS,
Received: 6 February 2020 nanoparticles on microstructure and wear resistance of coating were investigated. First of all, samples from

First Decision: 31 May 2020

Accepted: 6 July 2020 MOA40 (AISI 4140) steel sheet were prepared and coated in Nickel-Phosphorous electroless bath containing 7

g/l SiO, and MoS; particles in 90°C and 6.4 pH for 60 minutes. Then, pin on disk wear test was performed to

evaluate the wear resistance of the coated and uncoated samples. Several experiments used to explore

K rds:

E|i¥1v¥g|edsss coating tribological features of deposited electroless coatings. Field emission scanning electron microscopy (FE-SEM)

Nanocomposite and energy dispersive X-ray spectroscopy (EDS) images were taken to investigate coating microstructure and

Wear resistance its elements, respectively. Microstructural results showed that a uniform coating on substrate was successfully

Microstructure composed. Also, several mechanisms observed during the abrasion process. Abrasive and adhesive
mechanisms were active in uncoated samples, but by applying SiO, and MoS, nanoparticles, the sliding
mechanism was activated. Furthermore, with decreasing friction coefficient, wear resistance increased by
79.3% and also the tribological properties of the sample improved.
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Fig. 2 FE-SEM images of samples surfaces microstructure for (a) Sel
MOA40, (b) Ni-P composite and (c) Ni-P- MoS,- SiO, nanocomposite.
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Fig. 3 SE microscope |mages of Ni-P-MoS,-SiO, nanocomposite
coating surface in magnification of a) 10 kx and (b) 70 kx.

Dato{midy): 070319 BE: 1500 Porformance in nanospace

Cajgeels 9l Gy gl 3l a5l (5 Sl (95 e gl 3 JSC
).1‘).: )‘).b 70 (u 9 ).3‘).3 )‘)Jb 10 (gﬂ.” &L&ﬁf))—i Lt Ni-P- MoS;- S|02

Sl .
SEM MAG: 10.0 kx
Det: SE SEM HV: 15.0 KV
Date(mid/y): 07/03/19 BI: 15.00
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Fig.8 Wear surface of i-P-MSz-SiOZ nanocomposite oted smple
in magnification of (a) 55x, (b) 350x and (c) 1000x.
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Fig. 9 Structure of nanocomposite coating after wear test in
magpnification of (a) 4 kx, (b) 8 kx and (c) 20 kx.
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Fig. 7 Wear surface of uncoated sample in magnification of (a) 55x, (b)
350x and(c) 1000x.
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