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Table 1 Yield strengths of aluminum obtained by AC method

Materials Shock stress/ (GPa) Y(=2z.)/(GPa) Y(=27y)/(GPa) Y,/(GPa) Reference
4.13 0.24 0. 20
13.40 0. 66 0.22

6061-20 Al 0.18 [10]
22.00 1.06 0. 24
22.37 1.10 0.38
4.15 0. 24 0.18

6061-02 Al 0.13 [10]
21. 84 0.98 0.32
5. 60 0.42 0. 30

6061-80 Al 0.32 [10]
21.96 1.32 0.42

6061-T651 Al 2.06 0. 26 — 0.22 [12]
7. 80 0. 25 0.11

6061-T6 Al 14. 40 0. 82 0. 30 0.29 [2,13]
21. 20 1.21 0.41
12.54 0.58 0. 24

Ultrapure Al 0.07 [10]
22.48 0. 90 0. 34
9.48 0. 34 0.22

1060 Al 0. 06 [10]
13.81 0. 60 0. 26
13.12 0. 45 0.19

Al (100) 0. 04 [11]
20.76 0.61 0.37
13.35 0.74 0. 46

Al (11D 0.05 [11]
20. 65 1.05 0.57

1050 Al 20.73 0.91 0.47 0. 04 [11]
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Table 2 Yield strengths of aluminum obtained by pressure-shear method

Materials  Shock stress/(GPa) Y (=2z.)/(GPa) Y, /(GPa) Reference
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Pure Al 5.05 0. 45 0.07 [14]

Pure Al 8.85 0. 40 0.07 [9]
2.7 0.56

6061-T6 Al 0.28 [8]
3.1 0.62
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Table 3  Yield strengths of aluminum obtained by XRD method

Materials  Shock stress/(GPa)  Stress after partial release/(GPa) Y(=2t.)/(GPa) Y,/(GPa) Reference

5.62 3.50 0. 26
Al (100) 11. 60 6.50 0. 49 0.03 [5]
12.73 7.10 0.52
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Table 4 Yield strengths of aluminum obtained by lateral stress gauge method

Materials  Shock stress/(GPa) Y (=2zy4)/(GPa) Y,/ (GPa) Reference
1. 56 0. 36
2.47 0.48

2139-T8 Al 3.34 0.70 0. 44 [15]
3.68 0. 66
4.22 0. 88
1. 63 0.79

6061-T6 Al 100 099 0.29 (7]
6.82 1.23
9.42 1.08
1.63 0. 66

6061-T0 Al 4.02 0.97 0.29 [7]
6.63 1.13
1. 85 0.76
2.27 0. 90
2.27 1.03

6082-T6 Al 3.50 1. 00 0. 29 [7]
3.61 1. 05
3.63 1.12
4.95 1.53
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Comparison of Methods for High-Pressure Dynamic Yield Strength Measurement

YU Yu-Ying, TAN Hua,DAI Cheng-Da,PENG Jian-Xiang,
LI Xue-Mei, HU Chang-Ming, TAN Ye

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute of Fluid Physics \CAEP ,Mianyang 621999 ,China)

Abstract ; The four widely used methods to measure the high-pressure dynamic yield strength of solids,
including Asay-Chhabildas ( AC) method, lateral stress gauge (LLSG) method, pressure-shear (PS)
meathod,and X-ray diffraction (XRD) method, were analyzed in the present work. According to the
difference of instant strain rate, the yield strengths defined by different methods hereinbefore are di-
vided into two types:one is with high strain-rate.including the data from PS,XRD,as well as Y =2,
from AC method;the another is with zero strain-rate,including the data from LSG,and Y=2ry from
AC method. The yield strengths of various aluminium and its alloys from publications were compared.
Results show that the data from PS,XRD,and Y =2z, from AC method are approximately consistent,
the data from LSG method,however,are obviously higher than the Y=27; from AC method,and even
higher than the data with high instant strain-rate. Further work is needed to determine the cause of the
abnormal data from LLSG method. Results also show that the Steinberg-Cochran-Guinan (SCG) model
is strongly affected by the initial yield strength of materials,and a modified model is needed to describe
the behavior of yield strength under high pressure or stress.

Key words: high-pressure yield strength; Asay-Chhabildas (AC) method;lateral stress gauges method;
pressure-shear meathod; X-ray diffraction (XRD) method;Steinberg-Cochran-Guinan (SCG) model
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