U—PITES5 Vol 17, No. 4 2010) 213

Y ABRIEEMRRIC L HGIBECNEEE L 7=
ESMET TR ILIZHT S L—FEE

KFEE OB, N BB

H B £, B & x

N SN

~ ik
B, &

Laser Irradiation on High-Purity Magnesium Anodized by Phosphate Electrolyte
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In order to establish the surface treatment technology with corrosion resistance and conductivity, laser irradiation on

high-purity magnesium anodized by phosphate electrolyte has been studied. The area where anodized coating was removed

under the appropriate laser irradiation conditions showed the excellent corrosion resistance as well as good conductivity. This

improvement of conductivity is attributed to the removal of anodized coatings whose conductivity is not good. The excellent

corrosion resistance is considered to be based on the formation of a dense protective film on the exposed area, as well as sacri-

ficial function of the amorphous anodized layer.
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Table 1 Laser irradiation conditions

Wavelength 1064 nm A
Focusing distance 130 mm .y
Defocusing distance 0 mm '
Spot diameter 50 pm
Exposure angle 0°
Current 24 A
Frequency 1, 5, 10, 25, 50,
75, 100, 200 kHz
Scanning speed 100 ms/s Fig. 2 Cross-sectional backscattered electron images of ano-
Atmosphere in air dized layer.
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Fig. 1 Scanning direction in laser irradiation.
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Fig. 4 Cross-sectional backscattered electron images of laser
irradiated area on anodized high-purity magnesium. (a)
5 kHz, (b) 10 kHz, (c) 25 kHz, (d) 50 kHz
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Fig. 5 Backscattered electron images of laser irradiated area
on anodized high-purity magnesium surfaces. (a) 1 kHz,
(b) 5 kHz, (c) 10 kHz, (d) 25 kHz, (e) 50 kHz, (f) 75
kHz, (g) 100 kHz, (h) 200 kHz
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Fig. 6 Cross-sectional analyses of laser irradiated area on ano-
dized high-purity magnesium. (a) Backscattered elec-
tron image, (b) Mg-Ka, (¢) O-Ka, (d) P-Ka
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Fig. 7 Appearances of treatmented surfaces of high-purity
magnesium after salt spray test for 173 ks. (a) As cast,

(b) Conversion treatment, (c) Laser irradiated
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Fig. 8 Backscattered electron images of laser irradiated area
on anodized high-purity magnesium surfaces after salt
spray test for 173 ks. (a) 1 kHz, (b) 10 kHz, (¢) 50 kHz
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(a)* . Original anodized layer

Fig. 9 Cross-sectional analyses of laser irradiated area on ano-

dized high-purity magnesium after salt spray test for
173 ks. (a) Backscattered electron image, (b) Mg-Ka,
(c) O-Ka, (d) P-Ka
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Fig. 10 Anodic polarization curves of the treated surfaces of
high-purity magnesium obtained in 5 mass% sodium

chloride solution.
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