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Fretting wear performance of WC coatings on TC4-DT

YANG Wei-hua

(Science and Technology on Power Beam Processes Laboratory,

Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: WC10Co4Cr coatings were prepared by high-velocity-oxygen-fuel spray process on TC4-DT alloy. The
coating porosity, microhardness, bonding strength and anti fretting-wear performance of the coatings were evaluated. The
results indicate that the porosity is less than 1%, the microhardness is more than 1100 HV 3, the bonding strength is more

than 70 MPa. And the anti fretting-wear performance of the coatings is about 30 times more than that of the substrate.
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Fig.1 SEM image of WC10Co4Cr powder
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Fig.2 XRD patterns of WC10Co04Cr powder
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Table 1 Parameters of coatings

Parameter rate Value
Flow rate of kerosene/(L'h ') 22
Powder rate/(gmin ") 60
Stand-off/mm 300
Barrel/mm 101
Flow rate of carrier gas (dual)/(L'h ") 7.8
Flow rate of oxygen/(L-h ") 876
Thickness/mm 0.20
1 3 ’ 6
2 4
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Fig.3 Scheme of test method of bonding strength: 1, 6—
Tensile head; 2, 5—Adhesive; 3—Coatings; 4—Substrate
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Table 2 Parameters of fretting-wear test

Description Test parameter

Room temperature; Load, 200N;
Fretting wear
(pin-disk)

Frequency, 20 Hz; Swing, 100 pm;
Duration, 30 min; Pin material,
Si;N, ball (d10.0 mm); Rich oil
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Fig.4 Metallographs of cross-sections of coatings: (a) OM
image; (b), (c) SEM images
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Fig.5 Bonding strength of WC10Co04Cr coatings
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Table 3  Fretting-wear test results

Sample Frictional Volume Fretting wear
P coefficient  loss/mm® rate/(mm*N 'm™)
TC4-DT  0.185+0.025 1.77x1072 1.229x107°
WCI0COACr 1660043 5.677x10°* 3.942x1077
coating
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Fig.5 Appearances for coatings after fretting wear test: (a) 3D image of TC4-DT; (b) 3D image of WC10Co4Cr coatings; (c) SEM

image of TC4-DT; (d) SEM image of WC10Co4Cr coatings
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Fig.6 Changing curves of frictional coefficient with time for coatings: (a) TC4-DT; (b) WC10Co4Cr coatings
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