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Growing process and formation mechanism of
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Abstract: The growing process and formation mechanism of phosphate film of magnesium alloy AZ31 in the manganese
dihydrogen phosphate solution were studied by scanning electron microscopy(SEM), energy dispersive X-ray
spectrometer (EDS) and electrochemical method. The results show that the growing process of phosphate film is divided
into five stages: substrate dissolving-nucleation (0—130 s), substrate and film dissolving (130—630 s), file rapid growth
(630—1 300 s), film steady growth (1 300—2 000 s) and phosphating finishing (after 2 000 s). The phosphate crystal
nucleuses are firstly formed on the surface of S phase for one time with the magnesium alloy AZ31 immersing. With the
growth of the nucleus on the alloy surface, the coverage of the phosphate grains increases gradually and the dense films
are obtained. The films are made up two layers: the bottom is a deposition film with compositions of Mg;(POy),, AIPO,4
and MnHPO,. The second layer consists of MnHPO, which is formed on the surface of S phase.
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Fig. 1 Change of OCP of magnesium alloy AZ31 with

immersion time during phosphating process
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Fig. 2 Surface morphologies of samples at different phosphating times: (a) 5 s; (b) 15 s; (c) 30 s; (d) 60 s; (e) 3 min; (f) 5 min;

(g) 15 min; (h) 30 min
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Fig. 3 SEM images ((a), (c)) and EDS spectra ((b), (d), (¢)) of magnesium alloy AZ31 before ((a), (b)) and after ((c), (d), (e))

phosphating
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