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ABSTRACT: The work aims to improve coatings’ bonding strength and modify the microstructure. The laser hybrid plasma
spraying (LHPS) technology and air plasma spraying (APS) technology were utilized to deposit the coating by WC-10Co4Cr
spraying materials. The coatings’ microstructure and basic performances were tested to analyze the deposition mechanism of the
two spraying methods. The differences of microstructures and bonding methods to substrate of coatings by LHPS were mainly
studied. The spraying procedures of LHPS and APS were traced and analyzed by the high speed camera. The differences of
forming microwave on the substrate surface and the melting statement about the spraying particles during the depositing process
were studied and compared. The deposition mechanism of LHPS and APS technologies was compared and analyzed. The APS
WC-10C04Cr coating’s main deposition mechanism was mechanical bonding method, with bonding strength of 39.5 MPa and
the porosity of 1.7%. However, the LHPS WC-10C04Cr coating achieved metallurgical bonding method, with improved bond-
ing strength of 91 MPa and the decreased porosity of 0.86%. Laser hybrid plasma spraying can improve the coating’s bonding
strength and porosity, which will be beneficial to improving the coating’s wear-resistant and corrosion-resistant performances.
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Fig.1 Schematic diagram of the LHPS
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Fig.2 SEM morphology of the WC-10Co04Cr particles
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Fig.3 Photos of the WC-10Co04Cr coatings' appearance: a) APS coating; b) LHPS coating
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Fig.4 Microstructure of the WC-10Co4Cr coatings fabricated by the two different technologies:
a) interface microstructure between APS coating and substrate; b) APS coating's metallographic morphology;
¢) interface microstructure between LHPS coating and substrate; d) LHPS coating's metallographic morphology
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Tab.1 Comparison of porosity on WC-10Co04Cr coatings
by two different spraying technologies
%

Samples 1 2 3 4 5
APS-coating 2.0 1.5 2.0 1.5 1.8 1.70
LHPS-coating 1.2 0.8 0.5 1.0 08 0.86

Average

LB RFEHE N 0.86%, W AR T %4 5 7Bk 2
(1.7%) , ULIAE A REBIR IR ZH B EA B
it =

WZEEA R4 R 2, WC-10Co4Cr 4§
B TR 2 PS5 A SR B A R 39.5 MPa, & A R
WA R A4 Aok BE A 91 MPa, SMAIL T4
BFWRIEZ . 594N, BT EA IR )2 P
A7 RS MRS TG T (TN 5 iR ), BT INAE g R ke
R E K T RS2 BT 45 B, DA )2 5 FR AR ) SEPRat &
5 85 L i T A

®2 WMAEIZE WC-10Co4Cr REEARETLL
Tab.2 Comparison of bonding strength of WC-10Co04Cr coatings by two different spraying technologies

MPa
Samples 1 2 3 4 5 Average
APS-coating 42.64(Coating) 39.72(Coating) 37.26(Coating) 41.04(Coating) 38.76(Coating) 39.5
LHPS-coating 89.20(Glue) 91.24(Glue) 93.01(Glue) 93.37(Glue) 88.19(Glue) 91.0

Fig.5 Appearance of the LHPS WC-10Co04Cr
coatings after the tension test
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Fig.6 Flame flow pattern during the spraying process: a) APS flame flow; b) LHPS flame flow
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Fig.7 SEM morphology of the surface coating of WC-10Co04Cr: a) APS coating; b) single particle morphology of APS coating;
¢) LHPS coating; d) single particle morphology of LHPS coating
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