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Research Progress on Corrosion Testing and Characterization Methods

of Magnesium Alloys
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Abstract : At present, the testing methods of magnesium alloy corrosion mainly include hydrogen evolution, weight loss

and electrochemical test. These three test methods have their own characteristics. The hydrogen evolution and the weight loss

were all studied in the corrosion process for a period of time, while the electrochemical test method focuses on the study of the

transient change process of corrosion at a certain point in time. The three research methods complement each other and verify

each other. The use of two or three of these three methods in the study of the corrosion properties of magnesium alloys can

improve the reliability and authenticity of the experiment. The main characterization methods at present are SEM, XRD, XPS

and AFM.
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Tab.1 Corrosion rate measured by weight loss, hydrogen evolution and electrochemical test
/d | Py/mm-y") | Py/(mm-y") | P/(mm-y") | P/mm-y") | Ppd(mm-y)
HP Mg01 3 17.2 12.5 12.49 4.36 -
HP Mg02 3 14.0 8.62 8.67 4.89 -
HP Mg03 5 3.46 2.86 2.87 1.12 0.76
Oiao HP Mg04 5 3.68 2.64 2.64 0.98 0.71 3.5wt% NaCl
HP Mg05 7 5.47 427 427 1.77 123 Mg(OH),
HP Mg06 7 4.81 4.36 4.35 2.84 1.98
UP Mg01 7 0.69 0.42 0.41 0.34 0.25
UP Mg02 7 0.65 0.41 0.40 0.38 0.24
HP Mg01 7 0.79 0.42 0.46 0.30 0.30
HP Mg02 7 0.54 0.37 0.34 0.23 0.14
Mg0.3Ca01 7 1.13 0.57 0.67 0.71 0.48
Mg0.3Ca02 7 1.37 0.44 0.47 0.48 0.37
MglMnO1 7 4.27 4.15 4.12 2.26 1.90
Mg1Mn02 7 1.51 0.99 0.89 0.50 0.27
Mg6Al01 7 4.95 4.79 6.35 4.25 4.55
Mg6Al102 7 3.67 3.40 343 2.33 2.33
Caot Mg0.18101 7 5.84 425 4.87 4.09 3.06 3.5wt% NaCl
Mg0.1Sr02 7 4.68 3.89 4.18 3.24 0.75 Mg(OH),
Mg5Sn01 7 6.18 4.55 4.47 3.52 3.61
Mg5Sn02 7 5.46 4.45 4.23 2.74 2.45
Mg0.3Si01 7 10.6 8.47 6.58 5.30 4.00
Mg0.3Si02 7 6.50 5.12 3.85 3.18 2.33
Mg5Zn01 7 14.4 13.9 19.2 6.92 15.9
Mg57Zn02 7 15.9 13.1 18.4 8.77 13.5
Mg0.1Zr01 7 27.6 252 39.1 20.0 31.6
Mg0.1Zr02 7 6.92 6.62 10.0 5.99 5.61
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Py/(mm-y") | Py/(mm-y") | Py/(mm-y") | P/(mm-y") |Pigy/(mm-y")
HP Mg01 7d 0.79 042 0.46 0.23 0.19
HP Mg02 7d 0.54 0.37 0.34 0.19 0.19
Mg0.6NdO1 7d 5.63 3.88 6.63 4.97 3.59
Mg0.6Nd02 7d 4.61 3.26 4.84 3.67 2.83
Mg5Y01 7d 8.15 636 12.1 3.37 224
- Mg5Y02 7d 6.29 5.29 9.90 2.85 2.33 3.5wt% NaCl
Mg0.9Ce01 7d 8.50 7.03 22.0 5.49 4.50 Me(OH),
Mg0.9Ce02 7d 12.7 10.7 13.0 7.98 535
Mg0.7La01 7d 18.1 16.5 19.0 115 9.81
Mg0.7La02 7d 16.0 16.1 21.0 12,5 111
Mg5Gdol 7d 61.0 58.0 67.0 24.0 24.1
Mg5Gdo2 7d 56.0 53.0 69.0 12.8 13.7
14d 1.46 0.77 1.38 0.51 0.52
oo P M 14d 050 0.41 0.16 0.02 0.02 3.5wt% NaCl
14d 0.53 0.09 0.09 0.06 0.04 Me(OH),
14d 0.71 022 0.19 0.05 0.04
Mg0.1Si, 7d 6.0 45 75 4.7 34 3.5w1% NaCl
Cao®™  |Mg0.1Si, 7d 43 3.0 6.9 4.0 2.8
Mg0.1Si, 7d 25 17 63.0 5.1 24 Mg(OH),
5d 29 22 - 12 -
Jiang®! AZ31 5d 18 13 - 8 - 3.5wt% NaCl
5d 8 6 - 3 -
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