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Effect of Impact Angle of 30mm Semd- AP Projectile Obliquely
Penetrating Ceramic/ Steel Targets

CHEN Bin'?, YU Q#feng’, YANG Yue- neng”, ZENG Show yi'
(1. College of Miliary Basic Education, National Univ. of Defense Technology, Changsha 410072, Chinas
2. College of Aerospace and M aterial Engineering, National Univ. of Deferse Technology, Changsha 410072, China)

Abstract: The ballistic experiment of 30mm semt AP obliquely penetrating ceramid steel target is designed, and the image
measurement method of impact angle, displacement and back plate deformation is proposed. The high-speed photography image
sequences is measured based on digital image processing, and the effect of impact angle of oblique penetration is analyzed. The study
shows that the mpact angle will induce asymmetric effect in the projectile’ s penetration process, and the angle of yaw will gradually
increase; under the same velocity condiion, when the impact angle increases, the time of penetration will prolong, and the penetration
performance will be reduced.
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Tab.1 Ceramic composite amor material capability
(mm) (kgm?) (MPa) (MPa)
AD9S 45 3750 HRAS5
16MnR 26 7800 510~ 660 345
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Fig.3 Example of measuring impact angle
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Fig.5 Projectile image template matching
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Fig. 7  Simulation experiment images Fig. 8 Simulaton experiment of sem+ AP penetration
2
Tab.2 Measurement results precision (%)
1 5. 125 5. 152 0. 027
2 10 352 10. 338 -0 014
3 15 460 15. 486 0. 026
4 25 726 25. 731 0. 005
5 30 308 30. 289 -0.019
6 32 384 32485 0. 101
7 35 549 35. 565 0. 016
8 38 221 38292 0. 071
9 40 754 40. 769 0. 015
10 42 457 42 521 0. 064
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Fig.9 Displacement measurement resuls Fig. 10 Backplate deformation measurement results
and simulation fitting curve and simulatbn fitting curve
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Tab.3 Fxperimen resulis of penetration
Vo(nys) 0(°) T(Ks) W (1mm) _
1 343 8 213 754 4. 36
2 346 0. 978 649 5. 89 7
3 346 1. 892 675 5.35 \
4 449 1. 231 521 47. 88 /
5 449 5192 594 24. 81
6 449 2. 877 562 33. 49
7 452 3. 634 570 47.53 1
Fig. 11 Sem+ AP obliquely penetrating force
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Fig. 12 Penefrating time and mpact angle ig. 13 Projectile movement track fiting curve
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