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Mechanical Behavior and Fracture Mechanism of 2219 Aluminum Alloy with
Different Heat Treatment Conditions Under Dynamic Loading

Zhang Huiping, Huang Liang, Wang Zeyu, Zhao Mingjie, Xu Jiahui, Li Jianjun
(State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering,

Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In this work, the mechanical response and fracture mechanism of 2219 aluminum alloy with different heat treatment
conditions under dynamic loading were studied by split Hopkinson tension bar experiment. The results show that the tensile
strength and strain rate sensitivity of 2219-T6 and 2219-T4 increase with the increase of strain rate, while that of 2219-0 increases
first and then decreases. And the strain rate sensitivity and strain hardening rate of 2219 aluminum alloy decrease with the increase
of strain. Under the dynamic loading conditions, the material forms the partial dissociation morphology and the morphology of the
second phase particle break under the higher stress concentration degree. And at higher strain rate (=650 s™'), with the increase of
strain rate, the stress concentration degree becomes higher, and the proportion of dissociation morphology becomes larger. At the
same time, because the material can still undergo a certain amount of deformation at the same time of crack propagation, the
material as a whole has a higher forming limit under the higher strain rate (=650 s™). It also leads to the formation of fracture
morphology with low plasticity under the action of higher work hardening.

Key words: dynamic loading; 2219 aluminum alloy; heat treatment; mechanical behavior; fracture

Corresponding author: Huang Liang, Ph. D., Professor, State Key Laboratory of Materials Processing and Die & Mould
Technology, School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, P. R.
China, Tel: 0086-27-87543490, E-mail: huangliang@hust.edu.cn



