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Table 1 Three factors and three levels of film forming

technology
Factor
Levers TemAperature . : . (N H4)3(I§OA
/'C Time/min concentration/%
1 40 2 3
2 50 4 4
3 60 6 5
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Table 2 Orthogonal test table and data analysis

Number Factor A Factor B Factor C Time/s
1 1 1 1 246
2 1 2 2 272
3 1 3 3 254
4 2 1 2 265
5 2 2 3 286
6 2 3 1 279
7 3 1 3 203
8 3 2 1 198
9 3 3 2 201

K1 257.3 238 241

K2 273.3 251 246
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R 72.6 13 6.7
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Fig.1 SEM images of lanthanum and cerium conversion film:
(a) without densification process and (b) with

densification process
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Fig.2 XRD patterns of La and Ce conversion film
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Fig.3 EIS spectra of La and Ce conversion film with and without

densification process and blank sample
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Fig.4 Mass gain curves of La and Ce conversion film with and

without densification process
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Table 3 Fitting results of mass gain curves of La and Ce

conversion film with and without densification

process after oxidation tests at 800 °C based on

equation (1)

Sample Parameter Error Correlation
With k 0.2968 0.03297
densillzicoaliiton 0.9926
0.4178 0.03091
With k 0.4482 0.03588
densification 0.9975
0.5386 0.02167
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Fig.5 SEM images of La and Ce conversion film after high
temperature oxidation tests at 800 °‘C : (a) with

densification process; (b) without densification process
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Phosphate Densification Technology and Properties of Rare Earth Conversion Films on
Magnesium Alloy

Jin Yaxu, Dong Bijian, Fang Daging, Zhang Bowen
(Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The densification process of lanthanum and cerium conversion film on AZ91 magnesium alloy was achieved by ammonium
phosphate, and the orthogonal experiment was used to optimize the densification process. The properties of the film were investigated by
scanning electronic microscopy (SEM), X-ray diffractometer (XRD) and electrochemical methods. The results reveal that the treatment
temperature is 50 <C, (NH.)sPO4 mass concentration is 5%, and densification time is 4 min under the optimal treatment techniques. After
the densification of the rare earth conversion film, cracks in the films decrease significantly, and the denseness of the conversion coatings
is improved. The dual rare-earth conversion film with densification process is composed of rare earth oxides and hydroxides and
phosphates and magnesium oxide. The corrosion resistance of the conversion film is strengthened. High temperature oxidation resistance of
lanthanum and cerium conversion film with densification process is better than that of the film without densification process.
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