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Effect of Ca** on phosphate conversion coating on magnesium alloy
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(1. Environment Corrosion Center, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
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Abstract: Ca’" was added into the phosphate conversion solution of magnesium alloy as an additive. Roughness tester
and electrochemical test were used to analyze the effect of Ca®" on the roughness and corrosion resistance of coating;
SEM was used to observe effect of Ca>* on the morphology of coating. XPS was used to investigate the composition of
coating and what kind of Ca salts existing in the coating. The results show that the surface of coating turns to smooth and
the crack of the coating becomes narrow when the concentration of Ca(NOs), in conversion solution exceeds 2 g/L. The
corrosion resistance of coating is the best at 5 g/L of Ca(NOs),. XPS results show that the coating is composed of Mn, P,
0, Mg, Ca and Al, and Ca”" exists in the coating in the form of CaCOs, CaO and a kind of amorphous calcium phosphate
salt.
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Fig.1 Influence of concentration of Ca(NOs), on mass gain of

samples
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Fig.2 Influence of concentration of Ca(NO;), on roughness of

coatings
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Fig.3 EIS result of coatings when concentration of Ca(NOj3),

were different
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Table 1 Impedance parameters of conversion coating

CPE, CPE,

4/\/\/7

R,

R Ry
4 JEZERER

Fig.4 Equivalent circuit for phosphate conversion coating
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Fig.5 Potentiodynamic polarization curves

Concentration of

CaNOY L™ R/(Q-cm?)  R/AQ-em?) Yo /(mF-em™) n Ry/(Q-cm?)  Yoo/(uF-ecm ™) n
0 11.40 313 6.227 0.799 2 843.8 54.83 0.889 17
1 14.08 293.7 5.482 0.664 9 611.5 4334 0.856 40
2 14.62 180 11.38 0.5252 746.7 51.22 0.870 50
3 13.29 512.4 3.115 0.724 2 798.6 53.35 0.862 20
4 13.19 406.6 4.765 0.650 6 766.6 5471 0.854 70
5 11.59 2071 1.547 0.686 3 1277 64.37 0.867 10
6 11.08 1010 2.162 0.6520 802.9 76.09 0.855 30
7 13.16 4355 2.785 0.618 3 919.4 48.96 0.882 50
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Table 2 Electrochemical parameters related to polarization

curves

Concentration of Lol
. o(vs SCE)/V b,/mV  b/mV com
Ca(NO3),/(gL™) (nA-cm?)

0 —-1.5043  44.24 104 7.287

1 -1.4901 31.784 105.8 4917
2 -1.5072 43374 93981 2.871
3 -1.5446 4292 86.49 3.663
4 -1.5092  41.219 99.751 3.334
5 -1.5318 60.125 66.18 2.266
6 -1.5404  38.253 74.716  2.295
7 -1.5378 52514 107.71  4.288
AZ91D -1.5121 19.96 122.65 21.41
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Table 3 Element concentration of conversion coating

Element Al P Ca (0] Mn Mg

Content/% 799 16.67 185 68.11 2.84 245

B 6 Ca(NO3) i E X L Z TE S I 5

Fig.6 Influence of concentration of Ca(NOj3), on coating morphology: (a) 0 g/L; (b) 2 g/L, (c) 5 g/L; (d) 7g/L
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Fig.7 XPS survey spectra of conversion coating
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