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Progress of chemical conversion coatings on magnesium alloys
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Abstract: The state-of-the-art processes of chemical conversion films on magnesium alloy such as chromate, phosphate,
stannate, rare-earth, phosphate-permanganate and phytate were reviewed. The emphasis on the mechanism of the
formation and the processes of the phosphate conversion coatings were discussed. The disadvantages of the processes of

the various coatings were analyzed. And the developmental trends of chemical conversion coatings on magnesium alloys

were proposed.
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Method Bath composition
) HF(50%)
Chromate-pickle treatment
N32Cr207’2H20
(Dow 1)
HNO;(SG.1.42)
HF(50%)
Dichromate treatment
N32Cr207'2H20

(Dow 7)
MgF, or CaF,

230 21-32
0.5-5
180 21-32
0.5-2
270
230
21-32 0.5-5
120-180
) 99-100(boiling) 30
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Fig.1 Schematic diagram of formation mechanism of phosphate conversion film on AZ91D magnesium alloy
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Table 2 Processes of several phosphate/potassium-permanganate chemical conversion filmst'> 47151771
Process No. Bath composition Parameter Material Jeon/(MA-cm ™)
65 mmol/L H;PO,4, 40 mmol/L NaF, 29 mmol/L ZnO, 102 pH=2.4
(2] e e 0.27(Substrate)
1 mmol/L Zn(NOs),, 28 mmol/L NaClOs, 34 mmol/L NH;-H,0, 6=40-45 C AZ91D .
. . . 0.02(Coating)
7 mmol/L organic amine =1-3 min
pH=3-4
2lte] Manganate and phosphate 6=45-55 C AZ91D —
=20-30 min
30151 20 g/L Na,HPO,, 7.4 mL/L H;PO,, 3 g/L NaNO,, 1.84 g/L pH=320.2 AMEO 10,00
NaNOs, 5 g/L Zn(NOs),, 1 g/L NaF =5 min
20 g/L KMnOy 6=50C
417 ’ . AZ91D 0.01
60 g/L MnHPO, =5min
0 pH=2.15-2.5
5[1s] 7.0—7.5 g/L H3P04(85%), 2.36 g/L ZnO, 2.04 g/L NaF, 10.6 0-45-55 C AZ9ID 0.27(Substrate)
g/L NaNOs, 3.0 g/L NaCl, 1.2 g/L organic amine =3 min 0.014-0.029(Coating)
20 mol/m’ KMnO,,
6" 100 mol/m* Na,B,0;, pH=8 AZ91D —

50~200 mol/m® HCl
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Fig.2 SEM images of Mg alloys at different processes: (a) No.1; (b) No.2; (c) No.3; (d) No.4; (¢) No.5; (f) No.6
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