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Viscosity of AZ91D magnesium alloy melt with
small additions of calcium
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Abstract: The method of crucible rotating oscillation damping was used for measurement of viscosity of the AZ91D
magnesium alloy melt with small additions of calcium. The viscosity was measured in ascent and descent temperature
interval from 600 ‘C to 870 “C. The curves of melt viscosity versus temperature o(¢) with different calcium additions and
the curves of melt viscosity versus calcium additions v(w) at different temperatures were obtained. The results show that
the o(f) curve of AZ91D magnesium alloy melt has the phenomenon of irreversible transition. The temperature
corresponding to the break point of v(¢) curve has dependence relation with addition of calcium. With calcium content
(mass fraction) of 0.4%, the o(f) curves of ascent temperature and descent temperature process have the same viscosity at
many temperature points. The o(w) curve presents interzone characteristic and new phases appear with the calcium
content of 0.7%—0.8%.
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Table 1 Chemical composition of AZ91D magnesium alloy

(mass fraction, %)

Al Zn Mn Si Cl
9.00 0.73 0.19 0.058 0.003 7
Be Fe Cu Ni Mg

0.000 3 0.007 0.003 6 0.001 9 Bal.
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Fig.1 Curves of melt viscosity versus temperature with different calcium additions of AZ91D magnesium alloy: (a) 0%; (b) 0.4%;
(c) 0.8%; (d) 1.0%
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Fig.3  Divorced eutectic of AZ9ID magnesium alloy:

(a) Partial divorced eutectic; (b) Complete divorced eutectic
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