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Fig. 1 Rectangular flower strain
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Fig. 2 Test position Fig. 3 Explosion-containment vessel
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Fig. 4 The vessel with soil Fig. 5 The moment of the test
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Fig. 6 The first principal stresses of 5 kg explosive
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Table 1 The result of stress test
2 MWAES  6/10°  e5/10°°  e,/10°°  €/10°%  &/10° 6, /MPa  o,/MPa @ /(D
4 406. 0 393 562 604 364 161 123 24.70
2 ke 3 338.0 345 443 460 321 126 104 20. 46
2 390. 0 308 252 391 251 106 83 —5.33
1 191.0 233 172 234 129 62 45 39.77
4 554.0 570 473 583 444 162 140 27.18
3 309.0 317 374 382 301 107 94 18.51
3 ke 2 541.0 401 318 545 314 145 108 —7.17
1 291.0 346 271 347 215 93 72 40.63
4 581.0 637 513 643 451 176 146 34.65
1 ke 3 383.0 390 512 534 361 145 118 20. 86
2 736.0 569 438 737 437 197 149 —3.44
1 316.0 399 290 400 207 105 74 41.14
4 690.0 788 708 788 610 220 192 —42.10
5 ke(ZTE D 3 404. 0 510 410 510 304 136 103 —44. 20
2 1045.0 848 813 1070 788 296 251 —17.50
1 556.0 708 519 709 366 185 131 41.90
. 3 309.0 379 445 445 309 122 100 —0.84
5 kg(Z4E 2) -
4 873.0 815 568 900 541 240 184 15. 89
3 498.5 814 735 847 387 218 145 —29.50
5 kg(ZE 3)
4 991.0 999 856 1025 822 288 256 24.10
) 3 412.0 489 557 557 412 154 131 —1.78
5 kg(Z5E 4
4 1261.0 1290 1143 1307 1096 371 337 28.08
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Fig. 7 The principal stresses at different measuring points
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Fig. 8 The principal stresses for different charges
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Dynamic stress measurement of a large explosion-containment vessel "

ZHANG Xiao-peng, GE Fei, XING Huai-nian, JIN Li-giang
(Department of Engineering Mechanics , Dalian University of Technology ,
Dalian 116024, Liaoning, China)

Abstract: Loading experiments were carried out in a large explosion chamber under different condi-
tions, and the strains and stresses at several typical positions were measured by an electric test meth-
od. The experimental results show that: (1) The stress peak for the first time is the highest at the
outer surface of the spherical shell under explosion impact, and then the vibration is basically domina-
ted in the states of alternate tensile and compressive stresses, which fall below 100 MPa immediately
just after 1~2 cycles, so the vibration fatigue of the spherical shell can be markedly weakened by the
soil accumulation; (2) The strength of the model meets the design requirements; (4) The area show-
ing the maximum stress concentration is nearby the discharge port; (4) The shape factor of the explo-
sive charge has a great influence to the structure safety.
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