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Alloy Al Zn Sn Mn
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AZTM2110 2.34 1.08 1.20 0.51
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Fig.1 Current density versus time curves of AZ21 and AZTM2110

alloys treated by micro-arc oxidation in phosphate-aluminate

electrolyte
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Fig.2 Surface morphologies of AZ21 coating (a) and AZTM2110 coating (b) after micro-arc oxidation
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Fig.4 Cross-section morphologies of AZ21 coating (a) and AZTM2110 coating (b) after micro-arc oxidation
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Fig.11 Surface morphologies of substrates (a—b) and coatings (c—d) of AZ21 alloy (a, ¢) and AZTM2110 alloy (b, d) after wear
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Fig.13 Potentiodynamic polarization curves of AZ21 and AZTM2110

substrates and coatings
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R2 AZ21FAZTM2110 & £ EF R R BRI LA S
Table 2 Potentiodynamic polarization fitting parameters of AZ21 and AZTM2110 substrates and coatings

Sample E, /V vs.SCE I, /A-cm?® B /mV-dec” P/mm-a’
AZ21 substrate -1.37 1.007x10° 119 0.54
AZTM2110 substrate —1.46 2.249x107 150 1.21
AZ21 coating -1.28 3.14x10° 116 0.09
AZTM2110 coating -1.28 4.18x10° 117 0.12
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Kl 14 AZ21 1 AZTM2110 & G 564 55 500 B3R 2 (1 EIS 25 R
Fig.14 EIS results of AZ21 and AZTM2110 substrates and coatings: (a) Nyquist diagram; (b) Bode diagram
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Fig.15 EIS equivalent circuit diagrams of AZ21 and AZTM2110

substrates (a) and coatings (b)
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Table 3 EIS fitting parameters of AZ21 and AZTM2110 substrates and coatings

Sample RyQem® R/Qem’ R/Qem’ R /Qem’  L/H-em?® Clp Ed‘f ! CPE,-P SPEM'T/_Z CPE,,-P
Q -em™s" x10"Q"-em™-s"
AZ21 substrate 11.82 - 393.5 167.30 4122 1.56x10° 0.92 - 119
AZTM2110 substrate ~ 10.79 - 218.1 69.92 1543 3.60x10° 0.86 - 150
AZ21 coating 10.00 8258 1939.0  2217.00  2632.0 1.63x10° 0.85 8.27 116
AZTM2110 coating ~ 10.00 110.10 8784 2959.00 382.9 1.03x10° 0.86 8.56 117

Kl 16 AZ21 F:AART AZTM2110 B4 7E 3.5% NaCl 7 26 40 min /5 # 52 /5 1 X 450 f1) SEM B F
Fig.16 SEM images of the corrosion area of AZ221 (a) and AZTM2110 (b) substrates after immersion in 3.5wt% NaCl solution for 40 min

F4 E 16 AZ21 FNAZTM2110 & & EATE 3.5% NaClE R $i278 40 min FEZFHXIE S AW EDSER
Table 4 EDS results of different points in Fig.16 of corrosion area of AZ21 and AZTM2110 substrates after immersion in 3.5wt% NaCl

solution for 40 min (at%)

Point Mg Al Zn Sn Mn O C Cl
A 88.69 1.16 0.44 - - 7.45 2.06 0.20
B 33.24 1.40 0.10 - - 52.74 11.23 1.30
C 62.73 1.36 - - - 33.20 - 2.72
D 63.99 1.47 0.32 - - 21.34 12.37 0.51
E 50.02 - - 0.04 0.97 41.34 3.15 4.49
F 34.89 - 0.01 0.02 0.65 44.38 18.22 1.83
G 24.04 0.08 0.01 0.05 0.50 38.48 36.07 0.77
H 36.91 0.20 0.02 0.04 0.83 47.21 12.49 2.31
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Fig.17 XRD patterns of corrosion products of AZ21 and AZTM2110

substrates
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Fig.18 SEM images of AZ21 coating (a) and AZTM2110 coating (b)
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Effect of Sm and Mn Composite Addition on Microstructure and Properties of Micro-arc
Oxidation Coating on AZ21 Alloy

Gao Fuhao', Lv Binjiang'?, Guo Feng'?, Cui Ning', Xu Tiewei'
(1. School of Mechanical and Automotive Engineering, Qingdao University of Technology, Qingdao 266520, China)
(2. Key Lab of Industrial Fluid Energy Conservation and Pollution Control, Ministry of Education,
Qingdao University of Technology, Qingdao 266520, China)

Abstract: The effects of low-cost Sn (1wt%) and Mn (0.5wt%) composite addition on the microstructure and properties of micro-arc oxidation
coatings on extruded Mg-2Al-Zn (AZ21) alloy were studied. After the addition of Sn and Mn elements to the substrate, the phase composition of
the coatings remains unchanged, mainly consisting of MgO, MgAl,O, and AIPO, phases. The thickness and porosity of the coatings increase
slightly, the thickness increases from 8.49 um to 9.60 um, and the porosity increases from 5.05% to 5.75%. The wear resistance and corrosion
resistance of the substrates and coatings were evaluated by dry friction and wear test, immersion test and potentiodynamic polarization test. The
results show that the micro-arc oxidation coating significantly improves the wear resistance and corrosion resistance of the substrate. The
composite addition of Sn and Mn improves the wear resistance of the coatings, but their corrosion resistance decreases. The wear rate of the
coating decreases from 3.53x10° mm’- (N-m)” to 2.993x10° mm’: (N-m)™. The corrosion current density of the coating increases from 3.14x10° A-cm? to
4.18x10° A-cm”,

Key words: micro-arc oxidation coating; Sn and Mn composite addition; wear resistance; corrosion resistance
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