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Ceramic coatings prepared by laser pyrolysis of polysiloxane modified by titanate

QIAO Yulin, ZHAO Jixin, XUE Yinchang , LIANG Xiubing
(National Engineering Research Center for Mechanical Product Remanufacturing, Academy of Army Armored Force, Beijing

100072, China)

Abstract: In order to solve the problem that metallic powder active fillers were easily dispersed nonuniformly while
preparing ceramic coatings by polymer derived ceramics method, the ceramic coating was prepared by laser pyrolysis of
polydimethylsiloxane modified by butyl titanate. The composition and structure of products were analyzed by scanning electron
microscope (SEM), X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS). The results show that, while the
mass fraction of the addition of butyl titanate is 0. 05, the relative content of Ti element in different areas of coatings is about 3%
and Ti element disperses uniformly in ceramic coating. Under the action of high energy laser, the ceramic coating generated from
the polydimethylsiloxane modified by butyl titanate is composed of crystalline SiC and TiO,, as long as amorphous SiO,,
(TiO, ) s (Si0,) ,, and CgHgOSi,. The formation of new ceramic phase such as TiO, and (TiO, ) s (SiO,),, can fill the pores
and lead to the less porosity of the ceramic coating, and make the coating surface uniform and densified. The study solves the
dispersion of active filler of metal powder.
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Fig. 1 Process flow chart for the preparation of ceramic coatings by laser py-

rolysis of polysiloxane modified by butyl titanate

R PO CRLRERIR T T vk SR ik Ao il 4 P B 0k
J&, H T A4 S IR A A A i - T 7 - [ 4k
ZUR-4h . AR T PDC 12 1 T - S8 K- ik -45 b ik
T T A A RN 75 ot 4 S Bk Ak ) 5 Vg
ZEURJE I 3 2 R B2 el 2D 1 S B AR A R 2R i o 5 I
(1), LR AR I 1) 32 S ke T 006 A 41 3 R A IR
B, e BB A PR AT AR AR T PN Ay S KAk Pl
AEPRBE T SO S A, ot TR i B R 2B R P T U
Zo

Ffl Nova NanoSEM50 U474 H, T 2. f# %% ( scanning
electron microscope,SEM) 7 B % IR Z IR M50,
FH DX-2700 A X A7 Y ( X-ray diffraction, XRD)
MR RS IR Z YIAH L, ) K-Alpha Y X G H 7 HE
Ji#4% ( X-ray photoelectron spectroscope , XPS) 434 F %5
IR ZRMRHE TR AL 2, 456 Be T B2k B2 2h
£0.1eV,

2 GRSt
2 SO IR 6 6k T



FeEb OSBRI O SR b 4 W 2 219

Fig.2 SEM images of ceramic coatings prepared by laser pyrolysis of
polydimethylsiloxanes modified by titanyl titanat
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Fig.3 EDS analysis of different areas of ceramic coatings prepared by laser
pyrolysis of polydimethylsiloxane modified by butyl titanate ( mass
fraction w =0.05)
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Fig.4 XRD patterns of ceramic coatings prepared by laser pyrolysis of 500001 531.1eV
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Fig.5 Curve-fitted XPS spectra of ceramic coatings prepared by laser pyrol-
ysis of polydimethylsiloxanes modified by butyl titanate
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