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Microstructures and mechanical properties of
titania films by plasma electrolyte oxidation under
different applied voltages

HUANG Ping, XU Ke-wei, HAN Yong
(State Key Laboratory for Mechanical Behavior of Materials, Xian 710049, China)

Abstract: The surface modification of titanium was processed by plasma electrolyte oxidation. The microstructure, crystal struc-
ture bonding strength and elastic modulus of the film were discussed. The results show that a porous titania is formed on Ti sub-

strate and its bonding strength with the substrate is higher than 30 MPa. The elastic modulus increases with the increase of applied

voltage due to the change of crystal structure of titania layer.
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Fig. 1 Surface morphologies of titanium alloy subjected to

micro-arc oxidation at different voltages
(8) =250 V; (b) =350 V; () —400 V; (d) —450 V
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Fig.2 EDX and XRD patterns of titanium alloy

subjected to plasma electrolyte oxidation at different voltages

(1250 V; 2350 V; 3—400 V; 4—450 V)
(a) —EDS; (b) —XRD
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Fig. 3 Relationship between bond strength
of titaniabased films and
applied voltage for preparation sample
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Table 1 Element contents of plasma electrolyte
oxidation layer before and after tensile

test by EDS(molar fraction, %)

Element Ti Ca P (0] ¢ Fe

Sample surface 3 1 5y 81 8.90 38.05 0 0
before tensile test

Sample surface 3 1o 1594 879 4478 0 0

after tensile test

Matrix surface ) 4o 1476 673 38.49 15.18 0.6
after tensile test
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Fig.4 SEM photographs of fracture faces of samples subjected to plasma electrolyte oxidation
(8) —250 V; (b) —450 V
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Fig. 5 Morphology of indenter

during nanoindentation
I AT AR NIRRT 20 . ot f B o F S 1R
AL 6 Fis .

AR R IR RN do B T B AR I I BT
TEMSN 1, Bl do Atz Rt ZoF/or (B 7) . B
HF RIRFIEER D, r AR FEEES, o, b WA
B B AR R O] R R A AR AR RURE, RIS R
TR &5 0 AR MUK, R O B A N 45 M
JEUS 10— R U, FLBR £ B AR AL R A S A
O B R AR S R R T, FLBR AR
K, T R OK, 1K 10 BH FL R AN & 5 e 53 o A5
EHYCERE . B 2(b) AT4N, LR ER, 4
CUANTST BRI, AR S RN, A E R B
BE . SR FIBUAERY BRI DU T &R, H A&
WOB M Z R K (&4 a=4.594%10" "m,
c=2.962%x10" " m; BEEKH: a= 3.785% 10" " m,
c=9.514x 10" “m), FBUR LS A,
DRl 1k 4 47 A RV AR 1 i kB e R — BT, 4 5l

85+

&

O 80F

h

3

3

& 15+

g

8
§70-/
i

65_] L i sl [}

250 300 350 400 450
Applied voltage/y

Bl6 S5 a1 RSB A R L ) 25 F s B 2%
Fig. 6 Elastic modulus —preparation voltage plot
of plasma oxidation films
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