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Combined Effects of Ti and Zr on Microstructure and
Property of Pure Aluminum

ZHANG Xin, YANG Chenggang, WU lJiejie, ZHANG Jiaqi, YANG Longwei, GUAN Zhongda
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The effects of Ti and Zr alloying on microstructure and mechanical properties of industrial pure aluminum were
studied by adding trace Ti and Zr elements to industrial pure aluminum. The results show that the combined action of Ti
and Zr elements has good grain refinement effect, and the mechanical properties are improved. When 0.5%Ti+0.3%Zr is

added, the microstructure refinement effect is the best, the tensile strength reaches 78.87MPa, and the elongation reaches

52.2%.
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Tab.1 Compositions of different Al alloy samples

BERT Al Ti Zr
#1 Bal. 0 0
#2 Bal. 0.1 0.1
#3 Bal. 0.3 0.1
#4 Bal. 0.5 0.1
#5 Bal. 0.1 0.3
#6 Bal. 0.1 0.5
#7 Bal. 0.3 0.3
#8 Bal. 0.5 0.3
#9 Bal. 0.3 0.5
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Fig.l Tensile specimen size
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Fig.2 Macrostructure of industrial pure Al without addition of
grain refiner
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Fig.3 Macrostructure of Al alloys with different addition of Ti and Zr
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Fig.4 Microstructure of Al alloys with different addition of Ti and Zr
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Fig.8 The morphology and EDS results of Aly(Ti, Zr) particles
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