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Fig.1 Raw WC10Co4Cr powder for coatings
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Table 1 Orthogonal experimental design (L9_3 4)

Four Oxygen Kerosene Spraying
factors flow NLPM flow, LPH distance/mm

Powder feeding
speed/g min™

785 20 360 50
Three 876 22 380 60
levels
960 24 400 70
5
L 3
\ 6
2 4

1, 6: tensile head; 2, 5: adhesive; 3: coatings; 4: substrate
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Fig.3 Scheme of the test method of bonding strength
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Fig.4 Scheme of the wear test
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Fig.5 Microstructures of coatings with different porosity in orthogonal experiments: (a) 3%, (b) 2%, and (c) 1%
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and (d) powder feed rate
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Table 3 Wear performance of WC10Co4Cr coatings
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Preparation and Performance of WC10Co04Cr Coatings on TC18 Alloy

Yang Weihua
(Beijing Aeronautic Manufacturing Technology Research Institute, Science and Technology

on Power Beam Processes Laboratory, Beijing 100024, China)

Abstract: Spraying WC10Co4Cr coatings by HVOF on typical aerial material TC18 alloy is one of most important methods to improve its
wear resistance. In this paper, oxygen flow rate, kerosene, spray distance and powder feed rate were main parameters and L9 3 4
orthogonal experiments were set up. Comparing with influences of parameters on porosity and W,C content, optimized parameters were
found. The optimized WC10Co4Cr coatings’ performance is as follows: its porosity is less than 1%, its micro-hardness HVq3 is 12048
MPa, and its bonding strength is 74.5 MPa. All of these have met with AMS 2447 standard. Under the test conditions, the wear loss of
WC10C04Cr coatings is 3.371x10"mm?*/N m and that of TC18 is 3.371x107 2.095x103mm?*/N m. The wear resistance of TC18 is
improved greatly.

Key words: HVOF; WC10Co4Cr coatings; orthogonal experiment; porosity; W,C; bonding strength
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