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Table 1 Static characteristic of materials
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Table 2 The results of experiments and analysis

y ) o) kS —WUE T % kS HUE T %
e H £ o ‘QT ot o/ IAl/ S/ |Al/
(m/s) ~ ’ ’ /MPa MPa (%) g MPa (%)
153 0.442 0. 388 0.374 0.269 535 0. 64 571 6.8 0.63 562 5.1
180 0.451 0. 300 0.613 0. 395 481 0. 64 481 0.1 0.63 474 1.5
189 0. 446 0. 286 0.682 0.425 478 0. 64 477 0.2 0.63 470 1.8
OFE 123  0.446 0.428 0.259  0.200 496  0.64 538 8.4 0.63 529 6.7
| 156 0.452 0. 369 0.397 0. 285 530 0. 64 555 4.7 0.63 546 3.0
168 0.448 0.327 0.536  0.358 466  0.64 476 2.1 0.63 468 0.5
176 0.450 0.323 0.543 0. 361 513 0. 64 519 1.2 0.63 511 0.4
184 0.452 0.311 0.574 0.377 528 0. 64 535 1.3 0.63 526 0.3
144 0.470  0.349  0.398 0.286 457  0.63 469 2.7 0.63 469 2.7
DPTE 154 0.467 0. 348 0.413 0.294 513 0.63 516 0.6 0.63 516 0.6
4l 150 0.463 0.352 0.411 0.294 482 0.63 490 1.7 0.63 490 1.7
158 0.473 0.325 0.458 0.321 487 0.63 488 0.2 0.63 488 0.2
236 0. 446 0.423 0. 269 0. 208 554 0. 65 577 4.1 0.63 559 0.9
242 0.465 0.386 0.312  0.236 519  0.65 524 1.0 0.63 508 2.1
6061- 251 0.458 0.393 0.313 0.236 551 0. 65 562 2.0 0.63 545 1.1
o 276 0463 0351 0414 0200 522 0.65 515 1.4 0.63 499 4.4
235 0.434  0.441 0.256 0.197 577  0.65 606 1.9 0.63 587 1.7
256 0.462  0.378 0.342  0.254 528  0.65 534 1.2 0.63 518 2.0
271 0.458 0.371 0.373 0.271 552  0.65 551 0.2 0.63 534 3.3
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192 0.485  0.439  0.140  0.122 691  0.62 696 0.7 0.63 707 2.3
266 0.534 0.330 0.271 0.216 756 0.62 692 8.4 0.63 704 6.9
goze. 270 0.542 0.316  0.284  0.225 747 0.62 684 8.5 0.63 695 7.0
- 290 0.539  0.300 0.332 0.255 750 0.62 674  10.1 0.63 685 8.7
250 0.525 0.352 0.241  0.195 739 0.62 689 6.8 0.63 700 5.3
270 0.540  0.316  0.292  0.229 742 0.62 668  10.0 0.63 679 8.5
290 0.542  0.296 0.334  0.256 747 0.62 673 9.9 0.63 684 8.5
181 0.503 0.408 0.166 0.141 1473  0.64 1576 7.0 0.63 1551 5.3
183 0.511 0.403 0.160 0.137 1571  0.64 1671 6.4 0.63 1645 4.7
a0 224 0,556 0.313 0.257 0.208 1559  0.64 1559 0.0 0.63 1535 1.6
234 0.521 0.350 0.255 0.204 1691  0.64 1722 1.8 0.63 1695 0.2
. 270 0.513  0.311 0.375 0.279 1561 0.64 1554 0.4 0.63 1530 2.0
215 0.548 0.317 0.267 0.214 1388  0.64 1382 0.4 0.63 1361 2.0
240 0.542  0.305 0.311 0.241 1515 0.64 1488 1.8 0.63 1465 3.3
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Research on an analytic method for Taylor impact of a cylinder projectile

. 1,2 %
ZHAO Guang—mmg . SONG Shun-cheng 2, MENG Xiang-rui!

(1. Department of Resource Exploration and Management Engineering , Anhui University of

Science and Technology , Huainan 232001, Anhui, China;

2. Department of Applied Mechanics and Engineering » Southwest Jiaotong University ,

Chengdu 610031, Sichuan, China)

Abstract: A new method was developed to analyze the Taylor impact problem of the rigid target verti-

cally impacted by a cylinder projectile. The quadric nonlinear velocity variation was proposed in this

method for the part of a projectile that has not any deformation occurring during the impact process.

An analytic formula for the Taylor impact was deduced from motion equations of projectiles, and the

new meshless method, reproducing kernel particle method was applied to numerically simulate the

Taylor impact. Theoretical analysis on the Taylor impact of five practical materials shows that the an-

alytic results are in agreement with the experimental and numerical.

Key words: mechanics of explosion; dynamic yield strength; RKPM; Taylor impact; equation of mo-
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