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Abstract

In this investigation the effects of alloying elements (aluminium, calcium and titanium),
mold temperature and casting temperature have been studied on the electrochemical
properties of high potential magnesium anodes (Mg-0.5%Mn). Alloying elements of these
anodes was achieved by changing the concentration of base alloy. Experimental procedures
were carried out such as the efficiency test based on ASTM G97-89 standard methods,
potential and current time measurements and the polarization tests. Microstructure of
anodes was evaluated by optical and electronic microscopes.

The mold temperatures were selected at 25, 100, 175, 250 and 325 degrees centigrade and
the casting temperature was 750 degrees centigrade. The results showed that the anodic
efficiency of the high potential magnesium anodes were determined as a function of
temperature of mold temperature. The optimum condition of anodes properties was
obtained where mold temperature was equal to 250 degrees centigrade.

The above alloy was casted at 710, 750, 790 and 830 degrees centigrade and the mold
temperature was 250 degrees centigrade. It was found that the optimum cating temperature
was 710 degrees centigrade.

During the investigation of alloying elements effects, casting temperature and mold
temperature were selected 710 degrees centigrade and 250 degrees centigrade, respectively.
Addition of 0.15% to 0.60%aluminium did not show any significant influence in the
efficiency of high potential magnesium anodes.

The results also showed that the presence of 0.045% calcium can provide the best
performance for these anodes and the efficiency of anodes was increased to 58%.

In order to, study the effects of titanium, this element was added to Mg-0.5%Mn alloy in
form of master alloy (Al-70%Ti). According to the obtained results, addition of 0.30%
titanium indicates a remarkable increase in the efficiency of high potential magnesium

anodes up to 62%.
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