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Corrosion Behavior of AZ31 Magnesium Alloy during Machining

2 M e Hd2° ol & M*
Jae-Hak Kim Sung-Eun Kwon Seung-Jae Lee
Abstract

In the study, corrosion characteristics of AZ31 magnesium alloy under various environments exposed during
machining(immersion in cutting oil, 5 % cutting oil aqueous solution and distilled water & contact with dissimilar
metals, SPC4 and AS5052-H32) were investigated. A corrosion test was performed AZ31 magnesium alloy was
immersed in each electrolyte solution after contacting with each dissimilar metals, and the results were observed by
an electron microscope. In immersion tests, corrosion of AZ31 magnesium alloy showed to be in the sequence of
distilled water> 5 % cutting oil aqueous solution> cutting oil> air, and in the test of contact with dissimilar
metals, corrosion showed to be in the sequence of SPC4> AS5052-H32> AZ31. It can be concluded that to prevent
corrosion during machining, AZ31 magnesium alloy must prevent contacting water and use magnesium alloy for
raw material of Jig & Fixture.
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ASTM Rating System Table 2
Quality Rating Change
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Change
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Notes: A rating of 9 on the Quality Scale indicates the
first noticeable change. The intermediate numbers
may be used when the effect is obviously somewhere

between the other ratings.

Fig. 1. ASTM D 1654 Method B
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a) coupled with SPC4 b) coupled with A5052—H32 ( ) coupled with Mg AZ31

Fig. 2-1. Corroded surfaces of AZ31 Mg after immersion test for 72 hour in air

a) coupled with SPC4 b) coupled with A5052-H32 (c) coupled with Mg AZ31

Fig. 2-2. Corroded surfaces of AZ31 Mg after immersion test for 72 hour in cutting oil

(a) coupled with SPC4 (b) coupled with A5052-H32 (c) coupled with Mg AZ31

Fig. 2-3. Corroded surfaces of AZ31 Mg after immersion test for 72 hour in 5 % cutting oil aqueous solution

(@) coupled with SPC4 (b) coupled with A5052-H32 (c) coupled with Mg AZ31

Fig. 2-4. Corroded surfaces of AZ31 Mg after immersion test for 72 hour in distilled water
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(@) coupled with SPC4 (b) coupled with A5052-H32 (¢) coupled with Mg AZ31
Fig. 3-1. Electron micrographs(x100) corroded surfaces of AZ31 Mg after immersion test for 72 hour in air

(a) coupled with SPC4 (b) coupled with A5052-H32 (c) coupled with Mg AZ31
Fig. 3-2. Electron micrographs(x100) corroded surfaces of AZ31 Mg after immersion test for 72 hour in cutting oil

(a) coupled with SPC4 (b) coupled with A5052-H32 (c) coupled with Mg AZ31
Fig. 3-3. Electron micrographs(x100) corroded surfaces of AZ31 Mg after immersion test for 72 hour in 5 % cutting
oil agueous solution

ey
L
i :

(a) coupled with SPC4 (b) coupled with A5052-H32 (c) coupled with Mg AZ31
Fig. 3-4. Electron micrographs(x100) corroded surfaces of AZ31 Mg after immersion test for 72 hour in distilled water
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