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A Study on the Corrosion of Metallic Components in Washing Machine
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The present work has been performed to study the corrosion properties of
DACRO film-deposited aluminium alloy and nickel-.electrodeposited zinc alloy
used in a washing machine under various environments by using potentiodynamic
polarization experiment, weight loss method, aluminium alloy/Pd galvanic current
measurement and a. c¢. impedance spectroscopy. From the results of
potentiodynamic polarization and weight loss measurements, corrosion rate of
aluminium alloy was found to be lower than that of DACRO film in acidic, neu-
tral and detergent solutions. On the other hand, corrosion rate of zinc alloy ap-
peared to be higher than that of nickel-electrodeposited layer in acidic, neutral,
alkaline and detergent solutions. Considering that it is important to reduce a con-
tamination of a washing machine by corrosion products, it is concluded that
DACRO film is not suitable as a protective coating on aluminium alloy in a wash-
ing machine, but nickel-electrodeposited layer is appropriate for the protection of
zinc alloy against corrosion. The galvanic current obtained from aluminium alloy/
Pd couple showed a maximum value during the thinning of chloride containing
electrolyte layer, indicating the increased corrosion of alumimium alloy during wet
/dry transition. From the variation of impedance spectra with exposure time at an
applied anodic potential of -1.2 Vsce in alkaline solution, it is suggested that
passivation process on the zinc alloy proceeds in an unstable manner by the com-
petition between adsorption of OH™ ions and anodic dissolution of zinc alloy.
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Table 1. Chemical composition of ALDC 8 alloy in
wt.%.

Cul Si |Mg|Zn | Fe|Mn| Ni | Sn Al
2.0 111.0]<0.3/< 1.0/« 1.3]<0.5/<0.5/< 0.3|balance

Table 2. Chemical composition of ZDC 2 alloy in
wt.%.

Al Cu Mg Fe Zn
4.0 <0.25 0.04 <0.10 | balance _
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Fig. 1. Potentiodynamic polarization curves in
0.1M H,;S0O, Solution with a scan rate of 0.5mV

s~ obtained from pure Al, ALDC 8 alloy and
DACRO film-deposited ALDC 8 Alloy.
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Fig. 2. Potentiodynamic polarization curves in

0.5M Na,S0O, solution with a scan rate of 0.5mV

s~ obtained from pure Ai, ALDC 8 alloy and
DACROQ film-deposited ALDC 8 alloy.
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Fig. 3. Potentiodynamic polarization curves in 0.

01M KOH solution with a scan rate of 0.5mV s’
obtained from pure Al, ALDC 8 alloy and DACRO
film-deposited ALDC 8 alloy.
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Fig. 4. Potentiodynamic polarization curves in a

detergent solution with a scan rate of 0.5mV s
obtained from pure Al, ALDC 8 alloy and DACRO
film-deposited ALDC 8 alloy.
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Fig. 5. Potentiodynamic polarization curves in
0.1M Na,S0O, + 0.01M NaCl solution with a scan

rate of 0.5mV s~ obtained from pure al, ALDC 8
alloy and DACRO film-deposited ALDC 8 alloy.
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Fig. 7. Potentiodynamic polarization curves in
0.1M H,S0, solution with a scan rate of 0.5mV s’
obtained from ZDC 2 alloy and Ni-electrodeposited
ZDC 2 alloy.
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Fig. 8. Potentiodynamic polarization curves in
0.5M Na,SO, solution with a scan rate of 0.5mVs™!
obtained from ZDC 2 alioy and Ni-electrodeposited
ZDC 2 alloy.
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Fig. 9. Potentiodynamic polarization curves in 1M

KOH solution with a scan rate of 0.5mV s~ ob-
tained from ZDC 2 alloy and Ni-electrodeposited
ZDC 2 alloy.
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Fig. 10. Potentiodynamic polarization curves in a

detergent solution with a scan rate of 0.5 mV s~
obtained from . ——, ZDC 2 alloy; , Ni-electro-
deposited ZDC 2 alloy.
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Fig. 11. Cyclic voltammogram of ZDC 2 alioy in
1M KOH solution with a scan rate of 5mV s~
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