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Corrosion Properties of ZK60 Alloys Processed by Equal Channel Angular
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Corrosion properties of Mg—5.5mass%Zn—0.6mass%Zr (ZK60) alloys processed by equal channel angular pressing (ECAP) was
investigated using immersion tests and potentiodynamic polarization measurements in 5 mass% NaCl aqueous solution. The
corrosion rates of ECAPed ZK60 alloys increased by increasing number of ECAP passes. The result of potentiodynamic polarization
curves showed that cathodic reaction was activated, and a passive film formed during immersion tests was weakened, by increasing
ECAP passes. The increased corrosion rate can be due to increasing intermetallic compounds and dislocation density during ECAP
process. After heat treatment at 573 K for 1.5 h, the corrosion rates of ECAPed ZK60 alloys were significantly reduced. This is

because the heat treatment decreased dislocation density, leading to the improvement of the passive film.
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Table 1. Chemical composition of ZK60 alloys (mass%).
Zn Zr Cu Ni Mg
5.5 0.60 0.03 0.005 Bal.
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Fig. 1. Schematic illustration of ECAP die and ECAP

process.
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Fig. 2. SEM images of ST-ECAP(left) and ST-ECAP-HT(right) specimens :

(c)2pass, (d)4pass.
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Fig. 4. Corrosion rate of ST-ECAP and ST-ECAP-HT
specimens measured from immersion tests in Smass%

NaCl solution.

'(n)

Potential (V sz
) ) : '
n

ST-Opass
-1.6 = =5T-lpass
====5T-2pass
« §T-4pass

-1.8

1.0%10% 1.0x10% IDXlOS 1.0%10* 1.0x10? 1.0
Current density (Afcm?)

(b)

-L1 | f.

e /54"!
3,3 s
¥ APm———
& A
= -1.4
-
2.5
- — =S§T-Ipass-HT N

L6 |

===-§T-2pass-HT \\
1.7 ‘\\
» §T-4pass-HT
-1.8 .
1.0%x10%° 10x10% 1.0x10¢ 1.0x10¢ 1.0% 102 1.0

Current density (A/cm?)

Fig. 5. Potentiodynamic polarization curves of (a)
ST-ECAP, (b) ST-ECAP-HT specimens in 5% NaCl
solution.
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Fig. 6. Relationship between grain size and corrosion

rate in ST-ECAP specimens.
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Fig. 7. SEM images of the cross-section morphology of

corrosion product on (a) ST-1pass,
(c)ST-4pass, (d)ST-1pass-HT,
(f)ST-4pass-HT
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solution.
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