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Abstract The ceramic coating is fabricated by laser pyrolyzing of polydimethylsiloxane precursors with titanium
powder, and the compositions and structures of the products are also analyzed. The results show that, under the
action of a high energy laser, there is a {ree radical reaction between the titanium powder and the
polydimethylsiloxane, and the fabricated multiphase ceramic coating is composed of the crystalline-state SiC, TiC,
TiO, and the amorphous-state SiO;, elemental C, C; H;3OSi,. The newly formed TiO, and TiC ceramic phases can
fill the pore of the ceramic coating, which makes the coating surface uniform and dense and the pore number
reduced. The addition of metallic titanium powder is also conductive to reducing the mass fraction of {ree carbons in
the multiphase ceramic coating. When the mass fraction of the titanium powder is 5.0%, the mass fractions of Si,
O and C element in the coating are 74.44%, 16.48% and 6.19%, respectively.
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Fig. 1 Surface topographies of ceramic coatings prepared under different mass fractions of Ti powder.
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Table 1 Mass fractions of feature elements in ceramic coating under different mass fractions of titanium powder

Mass fraction of Mass fraction of feature element /%
titanium powder /% Si O Ti C
0.0 53.54 8.12 — 38.34
2.5 52.38 27.02 0.94 19.60
5.0 74.44 16.48 2.89 6.19
7.5 69.46 17.71 6.18 6.65
10.0 58.94 23.73 8.42 8.89

2 7Rk Ti 8 BT i 43 20K 5.0 Y0 I, JIr i 45 B 5 0 )2 BRARABURL DXRT 22 4R W) X9 O & A 1% AL (EDS)
Bl ATRLAE H BRRBORL X A C F1 O JC 3 19 5T 6 43 85053 99 Lo 2R XA e o s Si Al T ST 3R Y BT 1 43 50007
G 2R P X AR

Bl 3 TR AN TR Ti 83 0 i 40 50T BT il 4% B % U 2 1% XRD [, B w7 5 i 32 B2k [ Fe B-SiC. TiC Al
TiO, , Ui #1451 M B 1 2 b & S8 1 SiCL TiC, TiO, #l Fe, Hirh Fe (47 5 06 &t A B4R B 2 10, M &
3SEATLUIE L B Tk B4 B i 38 00, Ti0, 5 TiC (947 55 i 3 B 78 48 55 . IR AE Ti B3k 10.0%
i 3K B 05 U 2 S B A A i R R TR B R 43 500 B B

Bl 4 Bis kg Ti 8 i 43 800k 10,0 Y0 B T o 45 B % ok J2% 28 1l RR R JC R 19 XPS fiff & B . AR NIST
XPS Database 504 w1 4% o0 B bR vEBCHE IR 2 R CLOLSi M Ti SR WA EERILE 2, nTLLE ML H
B EFEE R Si0, . SiC.CyHis OS, \TiO, (TiC Lh K8 C k6 Fdy B 44 1,

AR M AT L B T O 2 # PDMS AR A B-SICLAE AR A SiO, FERL R C AR a3 Ti #y &7~
AT B B AR TIO, A1 TiC, 3 B0 W e AH He [ e B A BUR T, BRI B AR 1 Fl Atk 1) 2R 4 R A 3 3 o, ol
75 Ve U 2 LA RN AL B A A T DI 8L /I 17 AR it %) Bl L T RS i B O U ) 3R T T L R A LB L 4R R
IR R

1003002-3



(D) si
C: 6.19%, O: 16.48%
= Si: 74.44%, Ti: 2.89%
B
3
particle area K|
fmo Ti
0 2 4 6 8 10
Energy /keV
(b2) Si
C: 1.66%, O: 4.41%
Si: 89.83%, Ti: 4.11%
B
k7
g
floccule area ]
Cni.0 Ti

S 10 w3

0 2 4 6 8 10
Energy /keV

Bl 2 24 Ti by e 53 B0 5.0 00 I, B il 4 Bl 8 U J2= AN ) IX B Cal) (a2) SROMTE AR AN (b 1) (b2) EDS &
Fig. 2 (al)(a2) Morphologies and (bl)(b2) EDS diagrams of different areas of ceramic coatings when

mass fraction of titanium powder is 5.0%
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Fig. 3 XRD patterns of ceramic coatings prepared under different mass fractions of Ti powder
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Table 2 Existing forms of feature elements on ceramic coating surface when mass fraction of Ti powder is 10.0%

Feature element Binding energy /eV Existing form

281.70 TiC

c 282.72 SiC
284.35 Cs Hi5 OSI,
286.40 C
530.41 TiO,

(0] 531.57 Cs Hi5 OSI,
532.90 SiO,
100.80 SiC

Si 102.20 Cs Hi5 OSI,
103.90 Si0;

Ty 454.90 TiC
455.30 TiO,
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Fig. 4 XPS spectra of feature elements in ceramic coating when mass fraction of Ti powder is 10.0% .
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