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Abstract; Composite Ceramic Coatings have good corrosion resistance and wear-resistance property. They are widely used in
automobiles, ships, electronics, and buildings because of their excellent performance and low costs. In order to obtain ceramic
coatings with good wear-resistance property, the experiment used tetrabutyl titanate and silane coupling agent (KH60) to make
Ti-Si organic film precursor, used laser as the heat source and created composite ceramic coating with the use of precursor con-
version method (PDC method). The study shows that the organic functional groups of ceramic coatings decrease with the in-
crease in laser power. Under the conditions of 200 W and 400 W lasers, the types of Ti-Si ceramic coating chemical bond are
mainly Si—O-Si, Ti-0, and Si—C and the inorganic degree of the precursors is increased significantly. Furthermore, under the
conditions of 600 W and 800 W lasers, the ceramic coatings are higher in their inorganic degree. The friction coefficient of the
coatings is smaller when the inorganic degree is lower, and the abrasive wear resistance of coatings increases when the inorganic
degree is higher. The experiment shows that if the mass ratio between KH560 and tetrabutyl titanate is 1:1. 8, the curing temper-
ature 80 degrees, the curing time 30 minutes, argon the protective gas, the laser power 600 W, the laser wavelength 980 nm,

the scan rate 14 mm/s, the lapping rate three percent, and the continuous laser of the figure“1” method scans it, the wear-re-
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sistance property of ceramic coatings will become better, and under the pressure of 3N, its wear is mainly abrasive wear. Com-

pared with the 45 steel, the friction achieved a relative decrease of 80%.
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SEM images of coatings which are made with different laser power
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Fig. 2 Infrared spectra of coatings which are made with different laser power
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Table 1  Electronic binding energy and the existence forms of the coatings’ various elements with different laser power

Existence forms elements 200 W 400 W 600 W 800 W

C-0 (286.00) C-0 (285.95) C-0 (285.95) C-0 (285.85)

C C-C/C-H (284.74) C-C/C-H (284.71) C-C/C-H (284.71) C-C/C-H (284.72)
Si—-C (283.54) Si—-C (283.73) Si—-C (283.71) Si—-C (283.74)
C-0 (532.15) C-0 (532.23) C-0 (532.14) C-0 (531.89)

0 C-0-Si (530.95) C-0-Si (530.91) C-0-Si (531.41) Si0,(531.08)
Si—-0 (530.28) Si—-0 (530.39) Si—-0 (530.70) Si—-0 (530.45)
Ti-0 (529. 88) Ti-0 (529.78) Ti-0 (530.04) Ti-0 (530.02)
C-Si (102.32) C-Si (102.53) C-Si (102.51) Si0,(105.27.,103. 80)

Si Si—-0-C (101. 66) Si—-0-C (101.85) Si-0-C (101.86) C-Si (102.36)
Si—-0 (101.34) Si—-0 (101.42) Si-0 (101.24) Si-0 (101.34)

- TiO, TiO, TiO, TiO,
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Fig. 5 Friction coefficient and the wear volume of coatings which are made with different laser power
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Fig. 6 SEM images of coatings made by laser power with 400 W at different load
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Fig. 7 SEM images of coatings made by laser power with 600 W at different load
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