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Abstract: With the development of hypervelocity kinetic energy weapons, the mechanism of long rod hypervelocity
penetration into concrete target was a research highlight. To study the penetration mechanism and the crater law of long rod
hypervelocity penetration into concrete, two kinds of long rods, TU1 and Q235, hypervelocity penetration into concrete with
initial velocity of 1.8—2.4 km/s were experimented. Dimensional analyses of crater diameter and crater volume were performed
based on the experiment data from this paper and references. Prediction formula of crater depth was derived from the bowl
shape contour of crater section. The crater size of hypervelocity penetration was obviously larger than that of low and medium
velocity penetration, and so the crater phase was non-negligible during the penetration mechanism researches. The length of the
long rod was severely shortened until the long rod was completely eroded, the radius of the hole was obviously larger than that
of long rod, and these results can be used to verify that the mechanism of long rod hypervelocity penetration into concrete was

semi-fluid penetration. At the same time, it can be seen from the experimental results that the length of the long rod was the

* UgFSHEHER: 2019-11-19; {£EIRHA: 2020-03-16
EE&WE: BERAKRPHFES (11572048, 11521062);
ER ARBIER ST RE S E T REYHF 7T ek A %4 (U1730128)
F—EH: £ A(1993— ), B, WL, TR, wjbit0129@126.com
BIEEE: RiBEZE(1974— ), B, ML, # &, wuhj@bit.edu.cn

093301-1


http://dx.doi.org/10.11883/bzycj-2019-0439
http://dx.doi.org/10.11883/bzycj-2019-0439
mailto:wjbit0129@126.com
mailto:wuhj@bit.edu.cn

5 40 4 15 743 5 i i o

most important parameter affecting the penetration depth. The penetration depth increased with the increase of the length and
density of the projectile, but was not affected by the strength of the long rod.

Keywords: long rod; hypervelocity penetration; concrete; crater
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Fig. 1 Tungsten long rod and failure of concrete target™"!
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Fig. 2 Crater and CT scanning of crater section of long rod hypervelocity penetration into concrete®”
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Table 1 Geometric and material parameters of long rods

K /mm HA%/mm Kz ok 5 J&/MPa B/ (g-cm™) JFiiR/g
146 10 14.6 TU LJC S 120 8.89 102.43
108 10 10.8 TULJC S 120 8.89 69.80
146 10 14.6 Q2354 235 7.83 89.85
108 10 10.8 Q23544 235 7.83 61.60

K3 KA
Fig. 3 Photo of long rods
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Fig. 5 Launch structures and their geometries
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Fig. 7 OBB velocity measure device
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Fig. 8 Photo of velocity measure device
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Fig. 11 Photo of target placement
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Fig. 12 Recovered debris of long rod after experiment
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Fig. 13 Crater of target surface Fig. 14 Crater and hole after cutting target
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Table 2 Experimental conditions of long rods hypervelocity penetration into semi-infinite concrete targets

B SRR L/D, R GH /g AT/ MPa P /(km's ™)
1 TUI 14.6 222.65 26.5 23375
2 TUI 14.6 222.62 42.1 21575
3 Q235 14.6 210.29 42.1 2.1575
4 TUI 10.8 166.10 26.5 2.0410
5 Q235 10.8 157.11 26.5 2.0140
6 TUI 14.6 222.65 26.5 1.8410

%3 KABESREMETIRDELENIRER

Table 3 Experimental results of long rods hypervelocity penetration into semi-infinite concrete targets

e FFHE AR /mm THHUARUL FFHLHEE imm RO EE/mm SR B4/ mm
1 714 30.46 171 450 63.11
2 572 15.53 120 370 49.50
3 608 23.18 162 350 42.51
4 615 16.81 116 310 5246
5 610 20.71 144 288 46.19
6 595 20.02 142 361 46.94
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