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Fig.1 Section of specimen
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Fig.2  Cross section microstructures of laser

cladding coating(50x)
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Fig.3 Electron image of backscattering of WC/TC18
coating(200x )
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Fig.4 XRD spectrum of the WC/TC18 coating
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Table 1 Microhardness profile along depth direction of the

laser clad WC/Ti coating

MRIAZH 1 2 3 4 5 S

WC ki 2271.33 | 221290 | 2122.78 | 2198.91 | 2122.78 | 2185.74
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TCI8 (J&fk) | 401.78 400.20 | 401.70 | 404.81 407.87 403.27
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Fig.5 Illustration of specimen installment
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Table 2 Contact fatigue test date

P 55 156 A i (7 %% )
At H1 | R )
FHE FHE
450/MPa 630/MPa
100.17° 100.17*
100.17° 100.17*
R T AR 100.08° 71.28°
‘ 100.11 51.84
WC-17%Co )2 100.08* 56.16"
100.08* 25.92°
100.08* 54°
100.17* 100.17°
100.17° 100.17°
ot 100.17° 100.17°
o 100.17 100.17
AW 100.17° 100.17°
100.17° 100.17°
100.17° 100.17*
T a FORBR A AL R b FOREE S

R3 FRREHER

Table 3 Rate of coating wear

SEAAR AL Wz T fuhi; Ay oAby 1)
(450MPa) (630MPa)
TCI18 IR 0.60um/10 Ji%#% | 1.92um/10 Ji#%
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WOLHREE &2 1.28um/10 Fi%% | 16.88um/10 J7 %%
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Fig.6 Fatigue surface morphologies of HVOF WC coating
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Fig.7 Fatigue surface morphologies of the laser clad
WC/Ti coating
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Rolling Contact Fatigue Property of WC/ TC18 Composite Coating Prepared by
Laser Cladding on Titanium Alloy

Liu Yubin,Feng Chenghui, Zhu Xiaojun,Wang Zhigang, Feng Jun

AVIC The First Aircraft Institute, Xi'an 710089, China

Abstract: In order to improve the rolling contact fatigue property of titanium alloy, tungsten carbide (WC)/ titanium
alloy (TC18) mixed powder was used as raw material to prepare wear-resistant coating on TC18 substrate surface by
laser cladding technology. The microstructure and microhardness of the coating were analyzed. The contact fatigue
property of the coating was tested at room temperature. The results showed that the laser cladding coating is
metallurgically bonded to the substrate. The WC phase uniform distributes over the B-Ti matrix as irregular block
structure, and the microhardness of which is in the range of 2122~2271HV. Compared with WC-Co coating sprayed
by supersonic flame on the surface of traditional titanium alloy, the rolling contact fatigue property of composite
coating strengthened by laser cladding was improved, but the wear resistance was decreased.
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