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Technical Parameters of Preparation of Titanate Thin Films
on Titanium Surface

WANG Hui, WU Wen-hui, YUE Qi, CHEN Hao-zhe, YANG Hong-guang
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ABSTRACT : Objective To investigate the technical parameters of barium titanate thin films prepared on titanium
substrate, and to lay research base for the enhancement of the bonding strength of titanium porcelain. Methods U-
sing barium carbonate and butyl titanate as raw materials, the sol-gel method was applied to prepare barium titanate
films on titanium substrates, and then the quality of films prepared under different concentrations of sol and different
drying mechanisms was compared. Results Comparing the two conditions; 1) 180 °C drying, 380 “C heat treatment
with a heating rate of 6 “C/min, and 2) drying at 120 °C, 300 °C heat treatment with a heating rate of 3 °C/min, the
film prepared under the former condition showed large degree of cracking after annealing. Using 0.3 mol/L barium ti-
tanate sol, the film prepared under the latter condition was basically intact, without cracks, while when 0.35 mol/L
barium titanate sol was used, the film prepared under the same conditions showed obvious cracking. Conclusion The
optimal conditions for preparing high-quality films were: 0.3 mol/L barium titanate sol, dried at 120 °C , 300 °C heat
treatment with a heating rate 3 °C/min.
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Fig. 2 Thin films prepared by 0.30 mol/L barium titanate sol
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Fig.3 Thin films prepared by 0.35 mol/L barium titanate sol
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Tab. 1 Thickness of films prepared with different
concentrations of barium titanate sol

TR BE JE R/ wm
/(mol - L") —Z = =z
0.30 1.87+0.01 3.54+0.01 5.33+0.01
0.35 2.16+0.01 4.73+0.01 6.96+0.01
4001 Ti
Ba
3001
bl
& 200f
(0] .
100} Ba Ti
Ba
OC Ba Ba
I 2 3 4 5 6 7 8§ 9
E/keV
a  0.30 mol/LAKREIA I il £ 1) A5
-
300 Bal
= 200 0
g Ti .
T
100f Ba o
Ba Ba
0 § L
1 2 3 4 5 6 7 8 9
E/keV

b 0.35 mol/LBRFRENE il 7 WA
P4 AN [ e B2 e o 5 PO AR B R T S0 M
Fig. 4 Spectrum analysis of thin films prepared by

different concentrations of barium titanate sol
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