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Abstract Transformation toughening and dispersion toughening are the main toughening mechanisms on zirconia.
Zirconia is used as the toughening phase of laser cladding layer, and the TA15 titanium alloy is selected as substrate
on which the cobalt-based composite powder (Stellite-6) with 5% (mass friction) of ZrO, is cladded. The results
indicate that zirconia can refine and purify the microstructure of the coating and improve compactness of the coating
to some extent. Moreover, the cracks which appear in the coating have been repaired, the microstructure of the
coating has been improved. The X-ray diffraction spectrum has proved phase structure of zirconia ceramic in the
coating is monoclinic, which has indicated the appearance of transformation toughening. The microhardness and wear
resistance of the coating have been improved with the addition of zirconia. This study offers some references for
improving the quality of laser cladding layer.
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Table 1 Chemical composition of Co-based

alloy (mass frication, %)

Cr W Si Ni C Co

30 1.5 1.4 3.0 1.0 Bal
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Fig. 1 SEM images of typical morphology in clad
coatings. (a),(b) Sample Al; (c¢), (d) sample A2
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Fig. 2 SEM photograph of crack morphology in clad coatings
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Fig. 3 X-ray diffraction spectra of the laser

cladding coating
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Fig. 4 Microhardness distribution curve of the
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Fig. 5 Wear morphologies of the laser cladding

coatings. (a) Sample Al; (b) sample A2
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Table 2 Wear data of the cladding layer

S | Wear scar width Abrasive area Wear loss Wear rate Wear resistance
amples ] ]
L./pm S /mm® V /mm® L /(mm® « h™") e/(hemm*®)
Al 244. 725 0.000616 0.001849 0.003697 270. 4893
A2 337.55 0.001619 0. 004856 0.009711 102. 9726
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