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Table 1 Chemical composition of 2219 aluminum alloy
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Fig.1 Stress-strain curves of 2219 aluminum alloy under dynamic compression loading: (a) 2219-T6 and (b) 2219-T4
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Fig.2 Strain rate sensitivity of 2219 aluminum alloy: (a) 2219-T6 and (b) 2219-T4
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Fig.3 Adiabatic temperature rising curves (a, b) and statistics (c) of 2219 aluminum alloy under dynamic compression

loading: (a) 2219-T6, (b) 2219-T4
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Fig.4 Appearance of 2219 aluminum alloy samples under SHPB loading: (a) macro morphology and (b) three strain zones

9 8
d b
s 8} T6—2000 s‘i 7L R []T4-2000 s
g 7t (A T6-40005" 6l _| [ EZ 440005
= 6L T6-6000 s_1 |:|T4—6000 sl
8 : B2 T6-8000 s 5L T ] T4-8000 57
o B A
= 4+
s 4 3
5 3r
<= 2f m 2r
<
o1 1
ol e leh | o [ Vs o
[111] [200] [220] [311] [222] [111] [200] [220] [311] [222]

Crystal Plane Index

5 221944

Crystal Plane Index

A IR f5f THI A % L R ) 32
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Fig.6 XRD results of 2219 aluminum alloy: (a) 2219-T6,

(b) 2219-T4, and (c) dynamic loading at 4000 s
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Fig.7 OM images of 2219 aluminum alloy under dynamic loading at strain rate of 2000 s™*: (a, b) 2219-T6 and (c, d) 2219-T4
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Fig.8 OM images of 2219 aluminum alloy under dynamic loading at strain rate of 4000 s™*: (a) 2219-T6 and (b) 2219-T4
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Strain Rate Sensitivity Behavior of 2219 Aluminum Alloy Under Dynamic
Compression

Xu Yike, Huang Liang, Wang Zeyu, Xu Jiahui, Zhang Huiping, 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 order to study the dynamic mechanical properties of 2219 aluminum alloy, dynamic compression experiments were
carried out through split Hopkinson impact pressure bar (SHPB) equipment on 2219 aluminum alloy under two heat treatment
states (T4 and T6). The microstructure of the obtained samples was analyzed by OM and XRD. It is found that the flow stress of
the material decreases significantly when the strain rate exceeds 2000 s! under the two heat treatment conditions, that is, a
significant strain rate softening behavior occurs. Based on the two-dimensional contour map of strain rate sensitivity behavior with
true strain and strain rate, it is found that the material exhibits negative strain rate sensitivity behavior under the condition of high
strain and high strain rate, and the flow stress decreases with the increase of strain and strain rate. Through theoretical calculation
and microstructure characterization, it is found that the softening effect caused by temperature rise softening and lamellar grain
breakage is an important reason for the negative strain rate sensitivity behavior of the material at high strain and high strain rate.

Key words: dynamic loading; 2219 aluminum alloy; mechanical property; heat treatment; strain rate sensitivity
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