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Sketch map of concrete covered target
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,,,,,,,,,,,,,,,,,,,,,,,,, bitumen concrete layer

cement stabilized
aggregate layer
L

clay layer
/—

sand layer

|

natural soil layer
| —

K2 Wi iREE LR R B

Fig.2 Sketch map of bitumen concrete covered target
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Table 1 Experimental results of projectile blasting in multi-lay targets

. concrete covered targets
items

bitumen concrete covered targets

1 2 3 4 5 6 1 2 3 4 5
initial velocity/m - s ! 707 705 699 700 655 644 637 652 675 690 737
riring angle /(°) 57 57 57 57 57 57 55 57 57 56 55
blasting depth /m 1.00 1.04 1.02 1.06 0.99 0.97 1.01 1.07 1.04 1.05 1.06
average dent radius /m 1.48 1.08 1.32 1.02 1.53 1.49 1.36 1.46 1.61 1.61 1.87
dent sectional area /m? 6.88 3.66 5.47 3.27 7.35 6.97 5.81 6.69 8. 14 8.16 10.98
dent volume /m’ 1.97 1.93 1.95 1.99 2.07 1.49 1.79 2.42 2.18 2.54 2.98
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Fig.3 Curves of blasting depth vs dent area and
volume for concrete targets
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volume for bitumen targets
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Fig.5 High-speed photographs of semi-armour-piercing

projectile blasting process
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Fig.6 The damage effect photograph of concrete covered targets
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Fig. 7 The damage effect photograph of bitumen concrete covered targets
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Experimental Study on the Damage Effect of Semi-armour-piercing

Projectile Blasting in Multi-layer Targets

ZHOU Ning'*, REN Hui-gi*, SHEN Zhao-wu', LIU Rui-zhao’
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230026, China;
2. The 3rd Engineering Institute of General Staff, PLA, Luoyang 471023, China)

Abstract: The area and volume of dent in concrete covered and bitumen concrete covered multi-layer targets that created by semi-ar-

mour-piercing projectile blasting were tested. The deforming process of blasting funnel and the damage effect of multi-layer targets

were discussed. Theory analysis and high-speed photograph indicate that, after blasting, radial cracks appear firstly, then circular

cracks appear, and the radial cracks impenetrate with circular crack forming fracture zone. The range of radial crack is larger than

that of circular crack. Experimental results indicate that the optimal blasting depth of semi-armour-piercing projectile in concrete

covered multi-layer targets is less than in the other targets, which can be helpful to optimize the fusee in projectile. The largest dent

volume and dent sectional area in bitumen concrete covered multi-layer targets created by semi-armour-piercing projectile blasting are

larger than that in concrete covered multi-layer targets.

Key words: explosion mechanics; multi-layer target; blasting funnel; damage zoning; optimal blasting depth



