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Effects of Film-forming Time on Corrosion Resistance of Lanthanum Salt
Conversion Coatings on Magnesium Alloy
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(School of Materials Science and Engineering, North Minzu University, Yinchuan 750021, China)

Abstract; Rare earth salt conversion film is a kind of green metal surface treatment technology. In order to explore the effect of
lanthanum nitrate film forming time on the corrosion resistance of magnesium alloy, lanthanum salt conversion film under different
film forming time was successfully prepared on the surface of magnesium alloy. Scanning electron microscopy (SEM), energy
dispersive spectroscopy (EDS) and X-ray diffraction (XRD) were used to characterize the surface morphology and composition
of the film. The corrosion resistance of the film under different film forming time was tested by the drop experiment and electro-
chemical method (EIS/ Tafel). The results were fitted by software. The results show that a micro scale conversion film can be
formed on the surface of magnesium alloy, and there are cracks on the surface of the conversion film, among which the cracks are
the smallest at 30 minutes of film forming time; the results of drop experiments and electrochemical tests show that lanthanum salt
conversion film can greatly improve the corrosion resistance of magnesium alloy, and the corrosion resistance of the film at 30 mi-
nutes of film forming time is the best, compared with the bare magnesium alloy, its current density has decreased by 4 orders of
magnitude, and the self-corrosion potential has shifted 943mV. The results of EDS show that the film is mainly composed of La
and O elements, and XRD shows that La( OH), is the main component of the film.
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Table 1  Element composition and content of AZ31B magnesium alloy (w/ %)
Element Al Zn Mn Be Fe Ca Si Cu Mg
Content 3.2 0.83 0.34 0.11 0. 06 0.02 0.03 0.01 Other

A 0 A BT 3R T8 A7 A AR B L R vt
JRUATE B AT i A B, BAR R AR nN  BP ARHT
BE—IK BE (LB oK, TR — Bk B (A Ak
15 o/L REBREN 25 o/ L, R =4M 3 o/L) —/K
VE—MRVE(V/V=1%M IR ) —/K¥E—RIGH .

2T BB G AR IR N R
RBHRPELE 0.1 mol/L 1Tl R 5 775 Y Hh e,
B EEHSE] R 10~ 40 min , AR 5¢ B 48 25 8 F K
e, BRI TS A 80 °C B XL T A v AR
T4 3~12 h BUH &,

1.2 Mgl

R RH JSM-6510 F4# f 7 W sk ( H A
HL A A ) tHEAT 2% 0 RSS2 OO Y SR 4%, I3 i
X BHRAEREAY (FEE Oxford 23 7)) WAL i 26 1 F
FFIC R AT P X AT S (PR I o0
ILESA PR 7 DX -2700 K1) SpAE 5 22 10 #4700
FOEMM T, R XCT330 B934 2 R4 (db 5

FEMEGFEA B2 F) ) Xof 582 J5E 3 1A 7 0 o 5 R
T A TR B - A R R &R (0.05 ¢ KMnO,, 3 mL
HNO,,95 mL H,0) MR & % W #E 17 s i i 5,
T 7% o i PR B 5 4 A [ s i) e K T Ao
PEBLE R F IR AE CHIG60E HL Ak 2F T/ uf
M= R A & MR AL A 3. 5%NaCl %
T B T AR AR R0 SR ] = A R &R
A AN TAER M, AR - AR il S
LR, 40 A R A B LA, TAETE AR 1 em®, 5K
H% 10°~ 107" Hz,

2 HR5ITE

2.1 il
2,101 ke as A S R

P 1 S AN [ BB ) ] B 5 4 R 19 o5V
RG2S RSS2, B %0, BEE R
FSHSF T 384 00T, 0t 378 B[] 0 38 8 o, 224 o 5 B[] Ay



90 2 B X @ L & 2020

30 min I 555 AR Fsf ] 2438 8 A, 24 Bl I
TR S8 T N 5 T2 R0 308 S 80 A T i/, AN T
B P[] T 3 T MRS A — B

10 50
—e—Film thickness
9F —=—Drop time
- 40

g 8T
g7 .
2 430 <
2 ~
£ 6r
g
= L

> y 420

4 _/

3 1 1 1 1 lO

0 10 20 30 40 50

Film forming time / min
BT AR RS [ AR A B 5 < U ) e T IS (1] 5 1552
AL 2
Fig. 1 Curves of drop time and film thickness of magnesi-

um alloy samples prepared with different film forming time
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alloy under different film forming time
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Table 2 Fitting parameters obtained from potentiodynamic
polarization curves for different conversion time of magnesium

alloy samples

Samples E../V Joon” (A ~em™?)
Blank -1.287 6.284x107°
10 min -0. 357 2.500%x107’
20 min -0.325 4.205%107°
30 min -0. 344 8.299x107°
40 min -0. 364 5.958x107°
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Fig.3  Electrochemical impedance spectra of magnesium

alloy samples obtained at different film forming time
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Fig. 4 Electrochemical impedance spectras and equivalent circuit diagrams of magnesium alloy matrix and lanthanum salt con-

version film
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Table 3  Fitting parameters from electrochemical impedance spectra in 3. 5% NaCl solution for conversion time of magnesium al-

loy samples

Samples R/ (Q-cm?) C/ (Feem™) R,/ (Q-cm®) Y,/ (s"+Frem™) n
Blank 1.207x10™° 246

10 min 7009 1.081x107° 2.345%x10° 2.319%107° 0. 5624
20 min 8725 8.807x107" 2.313x10° 2.637x10°° 0. 4396
30 min 45720 4.849x107"° 1.852x10’ 1. 695x1077 0.3739
40 min 4614 1. 600x10~° 8.490x10° 2.078x107° 0.6148
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Fig. 5 Surface morphologies of magnesium alloy samples at different time
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Fig. 7 XRD patterns of magnesium alloy matrix and lantha-

num salt conversion coating
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