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Effect of AI3Ti3B master alloy on microstructure and
mechanical properties of AZ91D magnesium alloy
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Abstract: The influence of A13Ti3B master alloy on the microstructure and mechanical properties of AZ91D magnesium
alloy was investigated. Apparent grain refinement and decrement of the secondary dendrite arm space were found in the
castings treated with AI3Ti3B by optical microscope and scanning electron microscope, and the grain size decreased from
260 Pm to 100 Hm merely with 0. 3% addition. With the decreasing of secondary dendrite arm space or grain size, the ul-
timate tensile strength, yield strength and elongation are increased in the as cast alloys. It can be explained that the densi-
ty of grain boundaries becomes higher, which act as obstacles to the crack propagation with a smaller grain size; the addi-
tion of A13Ti3B alloy leads to the homogeneous distribution of solute, and refines the eutectic M g;7Al}; phase, improves

the deformability.
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Table 1 Content of Al, Ti, B for AZ91D alloys

(mass fraction, %)

Alloy Al Ti B
AZ91D 8.58
AZ91D+ 0. 3% Al13Ti3B 8.72 0. 005 0. 004
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Fig. 1 Microstructures of AZ91D alloys
(a) —As cast alloy without AI3Ti3B; (b) —As cast alloy with 0. 3% AI3Ti3B;
(c¢) —Heat-treated alloy without AI3Ti3B; (d) —Heat-treated alloy with 0. 3% AI3Ti3B
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Fig. 2 Distributions of grain size in heat-treated AZ91D alloys
(a) —Without AI3Ti3B; (b) —With 0.3% AI3Ti3B
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Fig. 3 Microstructures of AZ91D alloy
(a) —Without AI3Ti3B; (b) —With 0. 3% AI13Ti3B
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Fig. 4 M icrostructures of heat treated AZ91D alloy at 400 C for 8 h
(a) —Without AI3Ti3B; (b) —With 0. 3% A13T 3B
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Table 2 Tensile properties of
as-cast AZ91D alloys

Average
w (AI3Ti3B)/ g'raln 0,/ M Pa 0.2/ M Pa 85/ %
% size/
HUm
0 260 128.7- 131.6 106.1- 107.7 0.6- 1.1

0.3 100  153.6- 160.0 116.5- 118.4 2.8- 3.0
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Fig. 5 SEM morphologies of tensile

fracture surface of AZ91D alloys

(a) —Without AI3Ti3B;
(b) —With 0.3% AI3Ti3B
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