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Fig. 2 Surface morphologies of MAO and MAO/Ti coatings prepared at different magnetic currents for 30 min: (a) MAO; (b)
MAO, 0 A; (c) MAO, 5 A; (d) MAO, 10 A; (¢) MAO, 15 A; (f) MAO, 20 A
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Fig. 3 Surface morphologies of MAO/Ti coatings prepared by varying deposition time with magnetic: (a) MAO, 10 A, 30 min; (b)
MAO, 10 A, 60 min; (c) MAO, 10 A, 90 min; (d) MAO, 10 A, 120 min
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Fig. 4 Surface morphologies ((a)—(d)) and element composition ((e)—(f)) of MAO/Ti coatings prepared by varying deposition time

without magnetic: (a) MAO, 30 min; (b) MAO, 60 min; (¢) MAO, 90 min; (d) MAO, 120 min; (¢) MAO, 60 min; (f) MAO, 90 min
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Table 1 Fitting results of polarization curves from Fig. 7

Sample by/(mV-dec ™) b/(mV-dec™") Peon(vs SCE)/mV Jeon/ (MA-cm ) R,/(Q-em?’)
Blank AZ31 722 ~158.5 -1618 125.8 171
MAO coating 203.4 ~167.6 -1467 8.94 4463
MAO/Ti 30 min 376.1 -108.2 -1277 5.00 7298
MAO/Ti 60 min 260.3 -122.4 -1226 3.32 10904
MAO/Ti 90 min 327.6 -102.8 -1192 2.33 14563
MAO/Ti 120 min 283.4 ~158.3 -1057 1.87 23553

MAO/Ti 90 min
MAO/Ti 30 min
-1.2

-1.6

@(vs SCE)/V

8 7 6 5 4 3 2 -l
1g[J/(A cm™)]

7 AAAFERARZEFEMTE 3.5% NaCl ¥ IR AR AL it

27

Fig. 7 Polarization curves of bare and coated AZ31B Mg

alloys in 3.5% NaCl solution
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CrAlSiN superlattice coating deposited by multi-arc ion plating:

Effects of magnetic field and deposition time on structure and
properties of MAO/Ti coating on AZ31B magnesium alloy

CUI Xue-jun"?, LIU Chun-hai"2, YANG Rui-song" %, LI Ming-tian"2, LIN Xiu-zhou'?

(1. School of Materials and Chemical Engineering, Sichuan University of Science and Engineering, Zigong 643000, China;
2. Material Corrosion and Protection Key Laboratory of Sichuan Province,

Sichuan University of Science and Engineering, Zigong 643000, China)

Abstract: The MAO/Ti composite coating was fabricated on AZ31B Mg alloy through a combined process of micro-arc
oxidation (MAO) with multi-arc ion plating. The morphology, composition, phase structure and corrosion resistance of
the coatings were evaluated using SEM, EDS, XRD and electrochemical methods. The results show that, with the
magnetic current increasing from 0 A to 20 A, the temperature of vacuum chamber increases to 192 “C from 128 ‘C, and
the number of the droplet with large size on MAO/Ti coating decreases. When the deposition time increases from 30 min
to 120 min at magnetic current of 10 A, the temperature of vacuum chamber increases sharply, the droplet number
increases gradually, and the surface of MAO/Ti coating appears micro-cracks. However, under condition without
magnetic field, the surface of the MAO/Ti coating presents plenty of droplets with the deposition time increases from 30
min to 120 min, and the surface of MAO coating is coated gradually by the Ti coating. The phase structures of MAO
coating don’t change during this multi ion plating, while the ¢, of the MAO/Ti coating shifts to a positive potential, and
the J.o decreases slightly. It can be concluded that the neutral or charged particles with large size may be filtered or
decreased by controlling the magnetic current. Meanwhile, the magnetic increases movement velocity of the arc spot and
rises the temperature of the cathode target, which could result in an increasing of droplets on the MAO/Ti coating.
Although all results prove that the Ti coating further enhances the corrosion protection ability of the MAO coating on
AZ31 Mg alloy, the compact Ti coating is required to be fabricated to provide a better properties through process
optimization.

Key words: magnesium alloy; coating; plasma electrolytic oxidation; physical vapour deposition; titanium; corrosion

resistance
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