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Effect of Mg-TiB, master alloy and Ca on microstructure and
properties of AZ91D magnesium alloy

HAN Hui, CHEN Yang, LIU Sheng-fa, CHEN Xin

(School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The microstructures and properties of AZ91D magnesium alloy with Mg-50%TiB, (mass faction) and Ca were
studied using SEM, EDS and XRD. It is found that combining addition of 0.7%TiB, and 0.1%Ca to AZ91D magnesium
alloy leads to the a-Mg grain size decreasing from 240 to 46 pm. Based on the EDS test results and calculation of the
planar disregistry between TiB, and a-Mg, TiB, particles can act as the heterogeneous nucleus of primary a-Mg phase. Ca
is pushed onto the solid/liquid interface and enriched at grain boundaries during solidification, which leads to the grain

refinement due to the restriction of grain growth. The microstructural refinement of AZ91D magnesium alloy produces

significant improvement of mechanical properties and corrosion resistance.
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Fig.1 XRD pattern (a) and SEM image (b) of Mg-TiB, master
alloy

F 1 IEJER 850~1200 K I Mg-Ti-B R4 KM 5 A7 10 H H g AGP
Table 1 Gibbs free energy expression of Mg-Ti-B system at 850—1 200 K

No. Chemical reaction equation

Gibbs free energy equation

AG? /(kJ-mol™")

1 Mg(l) +4B(s) = MgBy(s)
2 Mg(l) +2B(s) = MgBs(s)

3 Ti(s) + B(s) = TiB(s) AGP=-12.583

AGP =46.972TInT-15.40 X 10°T*~70.07-19.00 X 10°T '~79 592.4
AGY =24.424TInT—6.64 X 10T *~173.07-8.30 X 10°T '~79 731.1
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