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CORROSION BEHAVIOR OF AZ31 MAGNESIUM
ALLOY WITH A TiO, DEPOSITION FILM
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ABSTRACT : TiO; coatings on AZ31 substrate were prepared by a liquid phase deposition process. The
films consist of particles with characteristic appearance of anatase. The measured size by SEM observa-
tion of deposited crystals on the surface is between 150 nm and 200 nm. However the average grain size
of the anatase measured by XRD is 100nm. The thickness of the films is about 7 um. The protective-
ness of the films in the Cl™ containing solution was studied. The result shows that the hydrolysis tem-
perature and the deposition time affect the corrosion resistance of the coating most intensively. And the

films hydrolyzed at 35 C, deposited for 20 h and calcined at 400 C for 2 h have optimal anticorrosion
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property.
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Fig.1 XRD patterns of TiO; film deppsited on AZ31 substrate
(A: deposited for 24 h and calcined at 380 C for 2.5 h
at the heat-up rate of 5 C /min;B:substrate)
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Fig.2 FMSEM morphologies of Ti0Q, films

(a) calcined at 380 C for 2 h with heating rate 5

5 C /min, (b) calcined at380 T for 2 h with heating rate 30 C /min,

(¢) calcined at 420 T for 2 h with heating rate 5 T /min

substrate

Fig.3 Cross sectional morphology of a film

Table 1 Factors and levels of orthogonal experiment
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Fig.4 Affecting intensity of factors on weight loss rate
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Fig.5 Sketch of deposition mechanism of TiO, on AZ31. (a)adsorption, {b)dehydration, (c)deposition

FE3AhEBESEEVE TS EREELNH 7 um,
EDS B #RN T RAM N Mg Ti.O. Al KW IR TE M
HEBERETVH, ERTHRATESS .

2.3 ERXEE

EXRBA LOGHEXER. £ 1 WELKEMHEKRSK
T B4 HEHE BB MR T E R L EE. X
i B Ak AR S IR Y SR ES R b KRB A > VTRET R B>
BEEE R C> etk ] D, EN S A & & AIBLC3D3.

3 BRI

3.1 RIS
TIO, #9 A MR T T L {07 10 S e V-4 BLRY (1)) 3
o, BE A G G (R R /K AR B R AT

[TiFg )2~ + nH,O= [ TiFg — n(OH),1*™ + nHF (1)
H;BO; + 4HF<HBF, + 3H,0 (2)
Mg+ 2HF&EMgZ " + Hy b +2F° (3)

RRLIFEGT, 4 1 Mg FRE TiE 4, H0 M0t
BB VLR TiO, MR &2, I F# % L, 7B A ki
RROHT B AR, fE S A SR T AR R TiF - (OHD2T 1A
AT, BEAR TIO, R2)TWEAMAS F EREREY
BT BF, , RO F- B, #E— 2 E T (HWR N
W TEPHEEE T, A SR E M S LR L Mg (OH)
HCO, R A KW H - (OH) 3 W, 8 3K 8% 4
[ TiFs — n{OH),)? "l Ti(OH)¢ 1?3 W, & EBRKERE K
TiO, B IUATE T, VOB 00, 4k S TR B 4, 4R 5L E iR
TR, M S Bk EE, S B E e

TiO, EHEH 3 fGH . S L0 BT AR 4,
LAY L 426, BLERDT R A KT L 38410 %
TR TR R IO E A AR 2 A 20 MR A T A
WL (BB B BN, FE AT T AR o i b e
FARR I WCER R A1, B2 5 7 A Fo TR 0 S L, 3 ) ot
PR A AR AP R T i S B B B 2L MR AT
3.2 R EaEREnEE

WEMBEERPECEFERETREN RS L
PRI B FE . TIO, fh 2P FasE PEIF . UL AN SR 48 R F AL
PR BRI AL TR, BRI, BRI SUR B

K8 SRR AR B, K AR R T R, DT
R A S, R R R TR, KT R I
P, T FRUEOR B, A I B R, B o R BT,
45 C A A T o o 2R S g K BEORL B o — 20 THED, TR OK &
ek DR, VRO E TS, KRR B R I o], R R T
R, TR A B R AR T SR AR A R RUR

Wi LA BT A 9 B, G R THO, M IEEE & & W)
REH LA I, FEW G Be 2 UL F2 v, B — B 5
TiO, BT T F— 12 TiO, BT 11 dhi% 01, 76 i 36 % s
Z MR H, FER A LR, R E RN
HRE K, BB L, &R E g2

FRRASHEFR, KEEERT MHERLE SO
OHAERAES T, 518 2b.c B &N, Padl B By, R
T 0 B B T 0 ok, TR AR Ve AR (R R B RS &
i HRAERE 2, AN E R T 450 C . 5 45 i 1) 9 2t £l 1 s it
P M G ( 4D)

4 i

1.LPD 346 & S i 454 A S ek B Tio, # R, 1759
SR L2209 100 nm. M R T A A4 150 nm—~ 200 nm 1)
R A R, 05 R P 5 R R B A R P R T T
BOHBERES T um.

2. 7K R R A DAL A ] R R R D SR I R K, B
IE A 7K #8818 RE 15 2 A A 0 LA 8] R T 4R v S
PEGE . R R A VL T R T B A I ], S AT B R R B
B 35 C AR /KMR, LA 20 h, 7£ 400 C FH4E 2 h iRy
ORI RO SENIOE Sy & B3

SE R

[1]Geneviéve Baril, Nadine Pébére. The corrosion of pure magne-
sium in aerated and deaerated sodium sulphate solutions[J]. Cor-
rosion Science, 2001, 43(3):471.

RIFHFE FHE EeMRAERLRAT]. HELRE,
2004,28(1):101.

[3]Ohko Y, Saitoh S, Tatsuma T, et al. Photoelectrochemical anti-
corrosion and self — cleaning effects of a TiQ); coating for type
304 stainless steel[J].]. Electrochem. Soc, 2001, 148(1) : B24.

[4]Ohko Y, Saitoh S, Tatsuma T, et al. Photoelectrochemical anti-
corrosion effect of SrTiO; for carbon steel[]]. Electrochemical
and solid state letters, 2002, 5(2) :B9.

[5] Yuan J, Fujisawa R, Tsuwikawa S. Photopotentials of copper
coated with Ti0); by sol-gel method[]]. Zairyo-to-kankyo, 1994,
43:433

[6 ]JKazuhiko Shimizu, Hiroaki hnai, Hiroshi Hirashinla, et al. Low-
temperature synthesis of anatase thin films on glass and organic
substrates by direct deposition from aqueous solution[J]. Thin
Solid Films, 1999,351(1/2):220.

(7IBRIRAE, L0, BRI AE, B R & (M) a2 WA,
2004.387.

BIUEZER, 728 KR AENAM]L T . SR E 4
R4, 1993.136.

[9IBR3CHE, RS, BAE 4. L2 &8 TiO, R YR RE & 52 m
(J]. $:TE 5485, 2001,29(4) 18,



