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Surface Micro-Dimple Effect and Electrochemical Corrosion
Behaviors of AZ31B Magnesium Alloy Treated by Laser
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Abstract In order to study the influence of laser— induced micro— dimple on electrochemical corrosion
behaviors of AZ31B magnesium alloy, samples are processed with optical fiber laser to get specific micro-
dimple. The surface profile, diameter and depth of the micro—dimple are characterized by Axio CSM 700 and
the electrochemical polarization curves are investigated by electrochemical work station. The results indicate
that with the increment of laser power, the depth and diameter of micro—dimple increase but ablation occurs
around the micro—dimple. The diameter of micro—dimple does not change significantly while the roundness
improves with the number of processing increasing. Comparing with the untreated specimen, the corrosion
potentials are improved by —33, 40, 26 mV and the self-corrosion currents decrease to 91.93%, 92.09%, 91.19%
with laser powers of 6, 10, 16 W respectively under the same micro— dimple density condition. A better
corrosion resistance is obtained with laser power of 10 W. For the same laser power condition, the corrosion
potentials are improved by 21, 40, 56 mV and the self- corrosion currents decrease to 92.22%, 92.09%, 94.05%
with the micro- dimple densities of 1.5%, 2.5%, 5.0% respectively comparing with the untreated specimen.
Besides, the increasing of micro—dimple density leads to a better corrosion resistance of AZ31B magnesium

alloy in the density zone of the experiment.
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Table 1 Process parameters for laser surface micro—dimple

Sample Laser power /W Micro—dimple density /%
1# 6 25
2# 10 2.5
3# 16 2.5
44 10 1.5
S# 10 5.0

OGN T % URE BEAT B AR DTS e o R B ] AR B R (0 3 IR AR A 2 BT AxioCSM700 I
MBI B 4 A e =4I A
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Fig.1 Profile of micro—dimple array under different laser powers
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Fig.2 Profile of micro-dimple array under different densities
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Fig.3 Morphology of micro—dimple under different laser powers
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Fig.5 Morphology of micro—dimple under different laser processing numbers
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Fig.6 Profile of micro—dimple under different laser processing numbers

3.2 FEIHEEMAE MM EE THMRE N ELFEIWTA

L

0303007-4



L G-

B 7 RN [FOC TR T S M 485 5 AZ31B 866 & 7E SBFBLBUA R h i sh i itk fb th 2 . il B o] L
L 5 oA Ak BRRRE A B SRE AR A B B0 S R A i TR AR SEARANAE o A Ak it LG A5 R A B RE
S 1# 2# 3#RFEM E S i AL B, 5 5 N -1.575.-1.608 .~ 1.535 .~ 1.549 V, 1 [ J& i 3 L. 23 5 4
7.607x107.6.138x107.6.019%107°.6.703x107° Alem®s UL, 1# 2# 3 # AR B 8 Dl A7 b R &b AR A
b3 3 IE#-33.40.26 mV, [ J& il o 37 43 910820 T 91.93% .92.09% .91.19% . X Ui W 7EBOE I &l 6 W it
AZ3 1B A 4 TR FE ol M ARG 5 T AE SO TR o 10,16 W IR, AZ3 1B BE 4 4 Y T 8 b 1k 75 20 42 w8 5 1 HLIOk
13k 10 W B HAT B 4 (0 470 8 ol P g

—untreated
—1#
-14 — o f ]
—3#
-15f ;ﬁﬁ
=
L6 \*/\
-1.7
o
-1.8
0.0003 0.0009 0.0015
I . /(A/em?)

17 AR OGS 5T SR RE ) H (3 4 ki 2
Fig.7 Potentiodynamic polarization curves of samples under different laser powers
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Fig.8 Potentiodynamic polarization curves of samples under different densities
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