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Table 1

ramic composite structures used in ballistic experiments

Description of the dimensions of specimens of ce-

specimen . L areal density
specimen description 5

number / kg-m

1# 9 mm B,C+15 kg-m™> UHMWPE 37.59

24# 10 mm B,C+12.5 kg-m™> UHMWPE 37.6

3# 12 mm B,C+7.5 kg-m™ UHMWPE 37.62
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b. type 53 7.62 mm armor-piercing incendiary projectile
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high speed camera |
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d. experimental device arrangement
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Table 2

with the same face density in ballistic experiments

Backface deformation test results of target plates

specimen max apex displacement  final apex displacement
number / mm / mm
1# 23.9 17.9
2# 29.6 22.3
3# 39.5 28.8

®3 HISHA T 0 S HO

Table 3 Parameters used in the theoretical model°™"

parameter My/g p,/kg-m™ V,/mes™
value 5.5 7850 950
parameter a,/ mm Y,/ MPa ¢,/ m-s”
value 3.06 1540 9657

Note: M, is the initial mass of the projectile. p is the density of bullet. V,, is
the impact velocity. a, is the radius of the bullet. Y, is the yield
strength of bullet. ¢ is the longitudinal wave speed of Al,O,.
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Table 4 Thickness of each layer of five thicknesses of ceram-

ic composite structures

h./ mm h, / mm thickness ratio of h_/h
6 17.9 0.34
7 13.9 0.50
8 10.0 0.80
9 6.1 1.49
10 2.1 4.75

Note: h_is thickness of ceramic, h, is thickness of UHMWPE.
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Table 5 The amount of kinetic energy consumed by a bullet
per unit thickness of UHMWPE layer

thickness ratio of h /h, h, / mm ¢ /)-m™
0.34 17.9 13232
0.50 13.9 12879
0.80 10.0 13473
1.49 6.1 16559
4.75 2.1 33507
Note: ¢ is kinetic energy consumed per unit thickness.
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Analysis of the Effect of Thickness Ratio on the Back-face Deformation of Ceramic-UHMWPE Composite
Structures under High-speed Impact

ZHANG Yi-zhi, YANG Shang-lin, LIU Zhan-li
(School of Aerospace Engineering , Tsinghua University , Beijing 100084, China)

Abstract: The ceramic-UHMWPE composite structure has excellent ballistic performance, but its back-face deformation law un-
der high-speed impact is still unclear. In this paper, a theoretical model is established to quantitatively describe the back-face de-
formation of ceramic-UHMWPE structures under high-speed impact, and the influence mechanism of the thickness ratio on the
back-face deformation under the same areal density is analyzed. The results show that the larger the thickness ratio of ceramic to
UHMWPE layer under the same impact velocity and areal density, the larger the energy stored in the UHMWPE layer per unit
thickness, leading to the larger back-face deformation.
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