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Table 1 Parameters for loading-reloading experiments
L KBRS /mm FEAJESE fmm
SEE
I(m/s) LY12 B4 Al A2 A3 A4 A5
No.04-24 96.4 3.12 2.08 3.00 4.12 4.10 410 15.04
No.04-25 197.8 3.06 2.12 3.00 4.06 4.02 3.98 15.12
No.04-31 312.3 3.20 1.96 3.08 4.08 4.04 400 15.08
No0.04-33 390.8 3.22 2.02 3.12 4.12 4.00 4.02 14.92
F 2 BB S
Table 2 Parameters for loading-unloading experiments
A KBJER /mm HEBUEE Imm
I
/(mls) LYl2 PMMA Al A2 A3 A4 A5
No.04-24 99.7 3.22 2.98 3.14 3.88 3.92 3.88 15.04
No.04-25 200.4 3.20 3.02 3.06 4.10 3.98 4.02 15.10
No.04-31 301.5 3.10 3.18 2.96 4.02 4.10 4.08 14.98
No.04-33 391.5 3.12 3.06 3.02 4.04 4.08 412 15.20
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(a)

Impact velocity about 100m/s
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Fig.6 Stress Profiles of reloading and unloading under different pre-compression states
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0.66 0.81 0.45 0.132 20.0%
1.47 1.65 1.24 0.154 9.5%
2.18 2.37 1.90 0.176 8.7%
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Measurement of shear strength of LY12 aluminum alloy under shock
compression

ZHANG Hu-sheng ; YAN Min , DAI Lan-hong , SHEN, Le-tian
(State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100190, Anhui, China)

Abstract: Loading-reloading and loading-unloading shock experiments of the LY 12 aluminum alloy are
conducted in a single stage light gas gun by composite flyers method. The stress profiles of uniaxial plane
strain wave propagating in LY 12 aluminum alloy specimens under different pre-shock states are measured.
The stress-strain curves at corresponding states are computed by Lagrangian analysis method which is path
lines method. The shear strengths in different stress level are obtained by self-consistent method.. The results
show that under the shock of lower stress the shear strength of material can not be ignored and it increase
with the increasing of the longitudinal stress.

Keywords: Shear strength; Self-consistent method; Lagrangian analysis; Loading-reloading
Loading-unloading
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