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Fig. 1 In-situ tensile test set(a) and size of in-situ tensile specimen(b) (Unit: mm)
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Fig.2 Macroscopic and microscopic metallographies of as-cast Mg refined by master alloy with various mass fractions
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Fig. 3 Grain size and refinement efficiency of pure Mg

refined by master alloy with various mass fractions
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Fig. 4 Phase compositions of pure Mg refined by 7.14%
master alloy: (a) XRD pattern; (b) Second phase
morphology and distribution; (c¢) EDS spectrum of second
phase
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Fig. 5 Mechanical tensile curves of pure Mg and pure Mg
refined by 7.14% master alloy: (a) Force—displacement

curves; (b) Stress—strain curves
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Fig. 6 Surface microstructures and morphologies evolutions of pure Mg((a), (c), (f), (g), (i), (k)) and pure Mg refined by
7.14% master alloy((b), (d), (e), (h), (j), (1)) during in-situ tensile test
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Fig. 7 Slip lines formed on surface of pure Mg(a) and pure Mg refined by 7.14% master alloy(b) during in-situ tensile test
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Fig. 8 Tensile fracture morphologies of pure Mg((a), (b)) and pure Mg refined by 7.14% master alloy((c), (d))
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In-situ tensile deformation mechanism and fracture mechanism of
pure magnesium refined by AI-Nb-B

WU Chang', ZHAO Tian-liang”>, XU Jin', LUO Qun®?, LI Qian"*"

(1. Materials Genome Institute, Shanghai University, Shanghai 200444, China;
2. School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China;
3. State Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200444, China)

Abstract: Using pure magnesium as the refinement object, the effects of Al-2.8Nb-0.3B master alloy as a grain
refiner on the microstructure, tensile deformation and fracture behavior of as-cast pure magnesium were studied.
The results show that, when the addition of Al-2.8Nb-0.3B master alloy increases from 0 to 7.14%, the grains are
refined from millimeter-lever columnar crystals to equiaxed crystals with an average diameter about 196 um, and
the maximum tensile stresses increase from 53.8 MPa to 185.4 MPa, and the average spaces of adjacent sliding
lines reduce from 17.9 um to 1.3 um. The tensile fracture behaviors are evidently different before and after the
refinement with Al-2.8Nb-0.3B master alloy of 7.14%. Before refinement, the slip lines first appear inside grains,
followed by the nucleation and propagation of a crack along the deepest slip step, and then, the crack rapidly leads
to fracture. After refinement, the slip lines also appear inside grains first, but then, a crack nucleates and propagates
at the second phase f-Mg,,Al,,, which is mostly located at the grain boundaries. The pure Mg is refined by 7.14%
master alloy remarkably, the 5-Mg;,Al,, second phase with size of roughly tens of microns forms at grain boundry
of refined alloy, and the ductility of refined ingot decrease.

Key words: pure Mg; Al-Nb-B grain refiner; microstructure; in-situ tensile; fracture mechanism
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