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Fig.1 Sketch map of tensile specimen for adhesion strength
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Fig.2 Sectional SEM images of nano-coating (a, ¢) and micro-coating (b, d)
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Table 1 Adhesive strength results of coatings

No. Rm/MPa Friction position Rn/MPa
N1 65.67 Adhesive layer >65.67
N2 69.20 Adhesive layer >69.20
N3 69.18 Adhesive layer >69.18
M1 56.74 Coating 55.70
M2 53.77 Adhesive layer >53.77
M3 56.27 Coating 56.27
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Table 2 Micro-hardness of nano-coating and micro-coating (MPa)

Distance from Max Min Mean
coating surface/pm value value value
50 12384 10493 11338
Nano-
. 150 12329 11778 12027
coating
250 13503 12069 12956
. 50 12423 9394 11203
Micro-
. 150 12634 10857 11865
coating
250 13555 10969 12119
Matrix 1000 3241 3014 3118
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Fig.3 Load-depth curves of nano-coating (a), micro-coating (b)

and matrix (c)
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Fig.4 Friction curves of matrix (a), micro-coating (b), and

nano-coating (c)
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Fig.5 Morphologies of wear surface: (a) matrix, (b) micro-coating, and (c) nano-coating
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Properties of Supersonic Plasma Sprayed WC-17Co Nano-coating

Li Wanqing, Lin Tiesong, Song Chaoqun, He Peng, Wang Qiyue
(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The nano and micro WC-17Co coatings were fabricated on the 0Cr13Ni5Mo stainless steel by supersonic plasma spraying.
Their porosity, adhesive strength, hardness and wear resistance of both coatings were compared. The results indicate that the porosity
(0.56%) and adhesive strength (over 69.2 MPa) of the nano-coating are higher than those of the micro-coating. The hardness of the
nano-coating and the micro-coating are 3.9 and 3.8 times more than that of matrix, respectively. The hardness of both coatings gradually
increases from top to bottom. The wear mechanisms of matrix are adhesive wear, abrasive wear and delamination, while the coatings only
suffers adhesive wear. The lower porosity, higher hardness and stronger compressive resistance of the nano-coating result in its excellent
wear resistance.
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