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Study on Relative Humidity for Corrosion and Analysis of Corrosion

Kinetics of Mg—GD-Y-Zn Forged Magnesium Alloys

ZHANG Chao' CHEN Junhang’ ZHANG Huan' LI Zhaoliang' ZHANG Xinlan'

(1 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)
(2 Institute of Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083)

Abstract  The corrosion critical relative humidity and corrosion kinetic properties of Mg—Gd-Y-Zn forged
magnesium alloy in humid environment were investigated by scanning electron microscope observation, elemental
analysis and corrosion weight gain measurement. The results show that (1) the critical relative humidity for corrosion
of Mg—Gd-Y~Zn forged magnesium alloy is 40% to 45%, and the corrosion reaction of magnesium alloy starts to
occur when the ambient humidity is >40%; (2) the activation energy of corrosion reaction of Mg—Gd—Y—Zn forged

magnesium alloy is £,=0. 382 €V, and the accelerating constants of the corrosion of magnesium alloy with different

relative humidity are m=3. 54702.
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Tab. 2 Macroscopic morphology of Mg—Gd—-Y-Zn forged magnesium alloys after wet heat tests at different humidity

conditions
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Fig. 1 Graph of weight changes of forged magnesium alloys

after wet heat tests at different humidity conditions
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Tab. 3 3D laser confocal morphology of Mg—Gd-Y-Zn forged magnesium alloy after a 60—day of testing under different

humidity conditions
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Fig. 3 SEM morphology and elemental analysis of the surface of Mg—Gd—Y—Zn forged magnesium alloy specimens after a 60—day test
under 80 “C/35% RH conditions
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Fig. 8 Equivalent conversion coefficients of Mg—Gd-Y~-Zn
forged magnesium alloy at different temperatures and humidity

levels relative to standard humid air
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