Hans Journal of Nanotechnology #K$iAR, 2016, 6(1), 1-8 Hans X
Published Online February 2016 in Hans. http://www.hanspub.org/journal/nat
http://dx.doi.org/10.12677/nat.2016.61001

Nano Thermal Spraying Should Be Preferred
to Replace Chrome Electroplating

You Wang?!, Saiyue Liu!, Xuewei Li2

1Department of Materials Science, Harbin Institute of Technology, Harbin Heilongjiang

’School of Materials Science and Engineering, Heilongjiang Institute of Science and Technology,
Harbin Heilongjiang

Email: wangyou@hit.edu.cn

Received: Dec. 14™, 2015; accepted: Dec. 28", 2015; published: Dec. 31%, 2015

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

This research describes the priority of thermal spray technology, with no pollution, which has re-
placed electroplating, with a poor performance, a high cost and a complicated production process.
At the end, the author pointed out that combining thermal spray technology with nano and rare
earth modification technique, thermal spray coatings, with a much more superior performance
than electroplating could be prepared in the near future.
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Figure 1. Cost of thermal spray and electroplating [5]
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Table 1. Process features of HVOF and electroplating [5]
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Figure 2. Wear resistance of HVOF sprayed WC-CoCr and electroplating coatings [5]
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Figure 3. Salt spray corrosion of HVOF sprayed WC-CoCr and electroplating coatings [5]
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Figure 4. Wear volume of two WC-Co coatings [11]
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Figure 5. Friction coefficients of spray and electroplating
coatings [12]
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Table 2. Feedstock powder in thermal spray processing [13]

2. WL R AU MHARRE13]

Feedstock powder Feedstock size, um WC grain size, pm
Conventional WC-12Co powder 15~45 2~3
Nanostructured WC-12Co powder 5~45 0.05~0.5
Rare earth-doped WC-12Co powder 15~45 2~3

Table 3. Properties of thermal spray coatings [13]
7 3. FEIABHAREAVMEREXTEE[13]

Designation ConventL%r:tliIn\gICJZCo Nanostruc;t(;];’fi(rj] gNC-lZCo CeOz-die)ZgigC-lZCo
Porosity (%) 0.60 £0.04 0.52+0.04 0.35+0.03
Micro-hardness (GPa) 10.6+0.3 122+04 122+04
Elastic modulus (GPa) 119.6+9.3 226.9 £18.7 2041+17.1
Fracture toughness (Mpa-m*?) 40+0.3 55+0.4 5.2+0.4
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