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Effect of step forging on corrosion resistance and wear resistance
properties of AZ80 magnesium alloy for automobile

Sun Zhongyu', Zhao Yueshun®
(1. Admission Office, Liao Yuan Vocational Technical College, Liaoyuan 136201, China;
2. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116081, China)

Abstract: In order to explore the influences of step forging on the corrosion resistance and wear resistance properties of AZ80 magnesium alloy
for automobile, the homogenized AZ80 magnesium alloys were processed by the one time forging treatment at a high strain rate of 4x
107" s and the step forging treatment first at a low strain rate of 4x10™ s™" and then at a high strain rate of 4x107 s™". Then, compared
with the samples before forging, the microstructure, corrosion resistance property and wear resistance property of samples were compared
and analyzed. The results show that the effect of step forging is better than that of one-time forging in terms of microstructure refinement,
corrosion resistance and wear resistance improvement. Compared with the sample before forging, the one-time forging can reduce the cor-
rosion potential by 1. 58% , the corrosion current density by 2. 77%, and the wear volume under the applied load condition of 500 N by
25.00%. The step forging can reduce the corrosion potential by 5. 83%, the corrosion current density by 7. 03%, and the wear volume
under the applied load condition of 500 N by 54. 64%. Thus, the step forging treatment is an effective way to improve the corrosion resist-
ance and wear resistance properties of AZ80 magnesium alloy for automobile.
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Table 1 Chemical compositions of specimens

( %, mass fraction)

HoloZe
Al Zn Mn Fe Si . Mg
JLER

<0.150 A&

8.582 0.574 0.314 0.012 0.016
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Fig. 1  Microstructure photographs of specimens

(a) Specimen before forging
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Table 2 Electrochemical corrosion test results of specimens

ke B/ mV SRR/ (mA - em ™)
B Hi A -1578 2.9972
—WBEEEE 1553 2.9143
SAEBRERE 1486 2.7864
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(b) One-time forging specimen

(c¢) Step forging specimen
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Fig. 2 Photos of surface morphology for specimens after electrochemical corrosion

(a) Specimen before forging
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Table 3 Wear test results of specimens

I SNz /N JERABY (x107° mm? )
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Fig. 3 Photos of surface morphology for specimens after wear test

(a) Specimen before forging
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