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Fig.1 Sizes of quasi-static tensile (a) and high strain rate tensile (b)
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Table 2 Volume fraction of tensile textures at different strain rates (%)

Strain rate/s™ Cube Goss Copper S

Undeformed 9.00 0.05 11.40 4.7
0.01 5.22 7.31 10.72 8.8
1050 2.15 6.84 7.88 6.9
2400 3.93 19.67 12.47 115
3100 5.55 14.95 7.90 12.3
4200 4.67 22.18 7.33 14.9
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Fig.6 Distribution (a~f) and proportion statistics (g) of LAGBs and HAGBs at different strain rates: (a) undeformed state, (b) 0.01 s?, (c) 1050 s?,

(d) 2400 s, () 3100 s, and (f) 4200 s
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High-Speed Tensile Mechanical Properties and Deformation Mechanism of
2195 Al-Li Alloy Sheet

Xu Yong"?, Yin Kuo?, Xia Liangliang', Chen Shuaifeng®, Men Xiangnan®, Deng Tao®, Wang Yu*, Shi-Hong Zhang"
(1. Shi-changxu Innovation Center for Advanced Materials, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. College of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)
(3. AVIC Chengdu Aircraft Industrial Co., Ltd, Chengdu 610092, China)
(4. Shanghai Aerospace Equipments Manufacture Co., Ltd, Shanghai 200245, China)

Abstract: In order to investigate the dynamic mechanical properties and deformation mechanism of 2195 Al-Li alloy as new quenched, the high
strain rate tensile experiments were carried out by the split Hopkinson tension bar equipment. Experimental strain rate ranged from 1000 to
4500 s, and the texture types and microstructure evolution of the alloy at different strain rates were analyzed by EBSD. The results show that
strength and elongation of the alloy increase gradually with the increase of strain rate. When the strain rate reaches 4200 s, the ultimate tensile
strength and elongation reach 398 MPa and 63%, respectively. Compared with quasi-static tensile test, the elongation is significantly improved.
According to the analysis of EBSD results, with the increase of strain rate, the proportion of small-angle grain boundaries and the average KAM
increase at the same time. And the strength and volume fraction of Goss texture and S texture increase with the increase of strain rate. At high
strain rate tension, not only the plastic deformation of soft-oriented grains is more sufficient, but also more coordinated deformation of
hard-oriented grains can be initiated. Furthermore, the deformation mechanism at high strain rate tension was revealed.

Key words: aluminum-lithium alloy; mechanical properties; high strain rate; texture
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