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The Electrical Behavior of Plasma Sprayed Al,Os-TiO, Coatings

Sang-Jun Park and Sung-Min Lee®
Engineering Ceramics Center, Korea Institute of Ceramic Technology and Engineering, Icheon 17303, Korea

(Received October 20, 2017; Revised October 26, 2017; Accepted October 31, 2017)

Abdtract: Electrical behaviors of plasma-sprayed Al,Os-TiO, coatings have been investigated in terms of their TiO;
content. On increasing the TiO, content from 6 to 30 wt%, the DC electrical conductivity increased by several orders
of magnitude. From impedance spectroscopy analysis, the total conductivity of the grains and grain boundaries and their
respective activation energies were determined without the electrode effects that could impede ionic transfer. An electron
transference number was also estimated, ranging between 6.5% and 7.3% for 13 wt% TiO, and between 0.4% and 0.7%
for 30 wt% TiO, in the coating. Because of the high electronic contribution to the total conductivity, the Al,Os-TiO,
coating could be a new candidate material to obtain superior electrical conductivity as well as corrosion and wear

resistances.
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Fig. 1. Equivaent circuit used for impedance spectrum fitting:
serially connected two paralel elements of a resistor and a
constant phase element.
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Fig. 2. X-ray diffraction patterns of plasma sprayed Al,Os-
TiO, coatings.
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Fig. 3. Microsturcture of a plasma sprayed Al,Os-TiO, coating
with TiO, of 6 wt%.

st a-AlOs, Al TiOs] A§idu
St vt AdE 4 Qo] £9F met<’:lstable)8

— Y
-ALOl A= S @ 4 o 19 32 184
Alguol DT RE BoFA 9l 4o Ve =
dote AFAA SALEHY 25

39 4 AIEWE] TiO, ol Tat FA4A
d7A9] RC 322 7pysty A )

2 Aot 8 &4E HoZ1 9t 6,

TiO7} 71 9S 4$ 10 kHz ~ 1 MHz Fupy ¥
QoA GRS L 13~17 Alo]2 A Wslelx] oo
4 30 Wt%7} Abe A9 24-528 A 1S &
Iy oH:]— —f'j—’\a‘Ql A9 Ti0,9] 3dteFo] Z7tslo
7t T102—4 3:.*%*01] 37 oEstL 91%% Holx7 9
o} TiO,9] &&o] 6 wt%Ql 3L a-A
Arol 1 mj©. AAiAo] = o} Ti0,0] o}a);o] 7:7}%}01]
wie} 4~ order?] 2712 DC Axwrl &E7tets AL

70
60 L (a) —¥—6Wt% TiO,
—7— 13 wt% TiO,
% 50 | —€—30Wt% TiO,
2 a0t -
o
(8]
L 30f T
3 20 -
0 10+ i
0 1 1 1
10 100 1000
Frequency, kHz
0.8
(b)
@ 0.6 E
S
2
o 04f g
L
g
£ B 1
& v
-
OO 1 1 1
10 100 1000

Frequency, kHz

Fig. 4. Didectric constants and losses of plasma sprayed Al,Os-
TiO, coatings a room temperature.
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Fig. 5. Variaion of DC conductivities of plasma sprayed Al,Os-
TiO, codtings.
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Fig. 6. Impedance spectrum of plasma sprayed AlOs-TiO,
coatings at 185°C with different TiO, content. (a) 13 wt% and
(b) 30 wt%.
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Fig. 7. Apparent capacitance of plasma sprayed Al,OsTiO;
coatings at 185°C with different TiO, content.
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