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Table 1 Characteristic parameters of anti-shoot ceramic for captive tests

Longitudinal strain ¢/(10™ %) Lateral strain e/(107 %)

P E Poisson
/(kN) el e e ey e = 2 :)TI Ae /(GPa) el e e = 2 fT‘ Ae ratio
10 327 319 409 384 359.7 85 82 83.5
20 695 700 776 747 729.5 369. 8 344. 6 170 164 167 83.5 0.226
30 1058 1066 1143 1107 1093. 5 364.0 350.0 257 246 251.5 84.5 0.232
40 1418 1424 1505 1459 1451.5 358.0 355.8 339 326 332.5 81.0 0.226
50 1768 1774 1866 1812 1805. 0 353.5 360. 3 420 408 414 81.5 0.231
60 2136 2139 2236 2179 2172.5 367.5 346. 6 505 490 497.5 83.5 0.227
70 2478 2482 2588 2523 2517.8 345.3 369.0 585 571 578 80.5 0.233
80 2843 2839 2957 2878 2879.3 361.5 352.4 667 651 659 81.0 0.224
90 3189 3181 3319 3232 3230.3 351.0 362.9 750 736 743 84.0 0.239
Average 355.2 0. 230
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Table 2 Results of longitudinal, lateral and shear stress measurements

Longitudinal results Lateral results 2t =0, —o,

o AR/R 5./ (GPa) AR/R s,/ (GPa) /(GPa)

1 0.07764 3.106 0.02697 0.925 2.181

2 0.11250 4.500 0.03611 1. 347 3.153

3 0.16298 6.519 0.04908 1. 945 4,574

4 0.17737 7.095 0. 05899 2.401 4,694

5 0. 18532 7.413 0.06482 2.670 4,743

6 0.19091 7.636 0.06832 2.832 4,804

7 0. 20359 8. 144 0.07671 3.218 4.926

8 0.23353 9.341 0.07778 3.268 6.073

9 0.27359 10. 943 0.08011 3.375 7.568
10 0. 27607 11.043 0.10735 4.631 6.412
11 0.27778 11. 111 0.10989 4,748 6.363
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Mechanic Performances of Anti-Shoot Alumina Ceramic

under Shock-Loading

DUAN Zhuo-Ping, GUAN Zhi-Yong, HUANG Feng-Lei

(State Key Laboratory of Prevention and Control of Explosion Disasters ,

Beijing Institute of Technology ,Beijing 100081,China)

Abstract; In this paper,the Young’s modulus and Poisson ratio of an alumina ceramic were determined

by quasi-static experiments. The relationship between shock wave and particle velocity was obtained

by measuring the shock wave and flying plate velocities with refer to 1-D plate impact tests. The longi-

tudinal and lateral manganin gauges were used to determine the principal stresses in the shocked speci-

mens,the lateral stress and longitudinal stress were measured in the 3~11 GPa range of shock stres-

ses. Moreover, the shear strengths of the ceramic were determined from the difference between the

longitudinal and lateral stresses.
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