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Oxidation behavior of ignition proof magnesiunr calcium alloys

FAN Jiarrfeng, YANG Gerr cang, CHENG Surling, XIE Hui,
HAO Werxing, WANG Mei, ZHOU Yao-he
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University,
Xi an 710072, China)

Abstract: Ignition point of ignitiorr proof magnesium alloy was improved by the addition of calcium. When the content of Ca is
larger than 1. 7%, the alloy Mg-2. 5Ca can avoid from ignition at 1 173 K for 30 min. XRD and SEM analyses of oxide scale reveal
that the protective oxide film formed on the surface of Mg-2. 5Ca alloy is composed of MgO and Ca0O, and beneath the film is Mg,Ca.
The film has protective function, but is inhomogeneous in structure. Higlrtemperature kinetics measurements indicate that the oxida-
tion dynamics curves measured at 673 K and 873 K follow parabolic law and the curve investigated at 773 K follows the cubic law.
Thermodynamic calculation reveals that from room temperature to 1 143 K, Ca can react with O to form CaO prior to Mg. When the

content of Ca decreases to some degree, Mg can react with O to form MgO, resulting in the formation of MgO+ CaO composite film.
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Fig. 1 Schematic diagram of ignition points
testing device
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Fig.2 Typical temperature vs time curve
of magnesium alloys
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Table 1 Ignition points of magnesium alloys with different compositions
Composition Mg Mg 0. 31Ca Mg 0. 85Ca Mg 1. 2Ca Mg 1.7Ca Mg2.5Ca
Ignition point/ K 888 1 007 1 007 1093 No ignition No ignition

B3 £E£1173 K £/ 30 min J5 Mg2. 5Ca & &H MR

Fig. 3 SEM morphologies of oxidation surface of Mg-2. 5Ca alloy oxidized at 1 173 K for 30 min
(a) —Macroscopical view; (b) —SEM morphology; (¢), (d) —Cross sectional view of oxidation film
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Fig.5 Dynamic curves of oxidation on
surface of Mg-Ca alloy

(a) —Mass gain vs temperature curve at speed of 4 K/ min;

(b) —Mass change per unite surface vs time curves
at different temperatures
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