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Effect of heat treatment on electrochemical performance of
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Abstract The effect of different heat treatments ( quenching in water, cooling in air, cooling in furnace) on the mi-
crostructure and electrochemical performance of AFZn-In alloys in 3% NaCl solution were investigated by electron
probe microanalysis (EPMA), potentiodynamic and galvanostatic polarizations. The results show that the homoge-
nization at 510 C for 10 h reduces the grain boundary segregation, restrains the hydrogen evolution and grain falling
and improves the current efficiency. But the influences of homogenization on the open circuit potential, operating

potential and dissolving behaviour are unobvious. The anode current efficiency of water quenched samples is biggest.
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Fig. 1 EPMA morphologies of AFZmrIn alloys etched in Keller s reagent

(a) —As cast sample; (b) —Water quenched sample; (¢) —Segregation phases in as-cast sample;

(d) —Segregation phases in water quenched sample; (e) —Air cooled sample; (f) —Furnace cooled sample
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Fig. 3 Polarization curves of

AFZo-In alloys in 3% NaCl solution

Fig. 2 Change curves of open circuit potential with
time of AFZnrIn alloys in 3% NaCl solution
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Fig.4 Change curves of hydrogen evolution
rate with time of AlFZn-In alloys during

galvanostatic polarization at 1 mA/cm?
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Fig. 5 Corrosion morphologies of AlFZn-In alloys after galvanostatic polarization for 10 d

(a) —As cast sample; (b) —Water- quenched sample; (¢) —Air cooled sample; (d) —Furnace cooled sample
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Table 1 Electrochemical performance of aluminium alloy sacrificial anodes

L . Practical current Current Efficiency loss Efficiency loss by
Open circuit Operating ; i
Anode tential/ V tential/ V capacity/ efficiency/ due to H2 fall out of
i i
B potenti (A*h+kg % evolution/ % grains/ %
As cast - 0.965 - 0.926 1993.3 69. 43 23.04 7.54
Water quenched - 0.964 - 0.927 2440.9 85.02 14.75 0.23
Air cooled - 0.964 -0.932 2341.0 81. 54 15.49 2.98
Furnace cooled - 0.965 - 0.930 2378.6 82. 85 14. 07 3.08
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