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Effects of NasP;0,, Concentration on Microstructure and Corrosion Resistance of
Micro-arc Oxidation Coating on 5083 Aluminum Alloy

WANG Hong-mei, YIN Yan-li, DU Jun, QIU Ji, MA Shi-ning
(Science and Technology on Remanufacturing Laboratory, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: In order to study the effects of electrolyte on micro-arc oxidation (MAO), 5083 alloy was treated by MAO in a
solution containing phosphate at a constant applied voltage. The effects of phosphate concentration on thickness,
microstructure and element content, bonding strength between matrix and MAO coatings, as well as corrosion resistance were
investigated by field emission scan electron microscope (FESEM), scratch tester and electrochemical workshop. The results
show that : the coating thickness increases linearly with increasing phosphate concentration, while “volcano deposit”
characteristic is gradually significant. However, excess piles and unclosed pores are observed in the coating at phosphate
concentration of beyond 20 g/L, and the element content has rather obvious difference. Additionally the bonding strength
between the matrix and the MAO coatings first increases and then decreases with increasing phosphate concentration. The
corrosion current density of the ceramic coating is 2.96x10* A/cm?, lower one order of magnitude compared with the matrix,
when the phosphate concentration is 10 g/L.
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Table 1 Chemical composition of the 5083 aluminum alloy w/ %)
Element Si Fe Cu Mn Mg Cr Zn Ti Al
Content 0.40 0.40 0.10 0.4-1.0 4.0-4.9 0.05-0.25 0.25 0.15 Bal.

1.2 R
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Fig. 1  Effects of the NasP;0;, concentration on electrolyte

conductivity
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Fig. 2 Effects of the NasP;0,, concentration on the weight and
thickness of the MAO coating
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Fig. 3 Surface and cross section morphologies of the MAO coatings formed in different NasP;0,, concentration
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Fig. 5 EDS spectra of the MAO coating in Fig. 3(b)
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Table 2 EDS analysis of the MAO coatings formed in different

NasP;0,, concentration (a /%)
concerﬁf;tf;r(l) } 0(g'L") 0 Na Mg Al P
5 56.11 027 082 2616 1.38
10 61.17 029 085 2814 290
15 60.70 023 085 3092 0.60
20 6127 0.21 0.88 31.61 044
25 59.83  0.21 0.77 2934  0.39
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1 6 7 T TR AN AR PS8 o 0 e S A5 2 F 52 v LA
BT AR B Y v T 13 GPa, fifE 4
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Fig. 6 Effects of the NasP;0,, concentration on the MAO coating
hardness
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Fig. 7 Typical scratch topography and bonding strength of the MAO coatings
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Fig. 8 Polarization curves of the matrix and MAO coatings in
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Table 3  Polarization data of the matrix and MAO coatings in
different NasP;0,, concentration

Parameters Eeon! V Lo / (Arcm™?)
5083 —-0.821 2.36x107
Sg/lL —0.699 1.60x1077
10 g/L —0.665 2.96x10°*
15g/L —0.708 2.98x107

20 g/L —0.934 1.65x10°®
25 g/L —0.982 4.87x107®

oA B BT A &k, o ERAES S
TEZS SRR T B, AR T L R T P
FUBAER N TG R WU B B e % 35 B HCAE 5 ok
I, HE A R B R {E(-0.821 V), T
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FERS ,  JE5 T A S5 AR 25 55 b L 0 N SRR P P 38, 3
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E IS At s i R S AR R )
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L 2 DTS JE3 sk e e 5 65 2 ) JE 55 A R T O % )
K. SETEIMALBRR ATk, iR
WRFEBIE20 /LI, W3R il A S A I T vk 1 5
PR SR E R AR, B A I R T AT RS JE
I, BUEEREAR, 0 bR LG b A R
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Fivo TR BERT AR 70 5 AN S 2 o

(3) TN AL A B 35 3L 13 GPa, i 4
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(R NE N
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