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Fig. 1 Sketch of the ballistic impact experiment

PE 2 $EAR [ E 1 L P 3 S e K R 48

Fig. 2 Boundary conditions of the target Fig. 3 Test system for experiment velocity
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Table 1 Experimental results of ballistic test

HAR h/mm N o/ (kg/m?*) S m/g v, /(m/s) v,/(m/s) E/(J » m®/kg)
T11 817. 2 571.6 75. 6
Ul 7.6 88 7.11 3.15
T12 1079.0 873.3 89.0
T21 928. 7 753.0 65.8
U2 7.7 88 7.07 3.15
T22 1325.8 1164.4 89.5
7.8 38 7.11 T3l 3.15 569. 1 0 71.7
Us T32 649. 3
U4 7.8 90 7.11 T41 3.15 1 284.8 1143.2 72.6
T51 1044.1 T R 116. 8
uUs 15.2 186 15. 4 3.30
T52 1161.2 666. 7 96. 8
T61 962. 4 T AR 75. 3
us 20. 8 248 20. 6 3.35
T62 1234.2 521.8 101.7
T71 1497.0 % T AR 120. 1
u7 30. 2 372 30. 8 T72 3. 30 1624.1 T AR 141. 3
T73 1667.8 T AR 149. 0
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Fig. 5 Deformation of different experiments
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Fig. 6 Destroyed sections of U6,U7 Fig. 7 Deformation of fragments with different velocities
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Ballistic performances of ultra-high molecular weight polyethylene
fiber-reinforced thick laminated plates

WANG Xiao-qiang”* » ZHU Xi, MEI Zhi-yuan, CHEN Xin
(Department of Naval Architecture and Ocean Engineering , Naval University of Engineering ,
Wuhan 430033, Hubeis China)

Abstract: Ballistic tests were performed to investigate the anti-penetration properties of ultra-high mo-
lecular weight polyethylene fiber-reinforced laminated plates (UFRP) against high-speed cubic frag-
ments. Energy absorption performances were compared among these fiber-reinforced laminated plates
with the four different area densities of 7. 11, 15. 4, 20. 6 and 30. 8 kg/m?’. Experimental results show
that the relations of ballistic limit and area density for the thin UFRP are different from those for the
thick ones. Vertical strips on the obverse sides of the thin UFRP and horizontal strips on their rear
sides can be observed, but no trips can be seen from the thick UFRP. It is required to consider effects
of stamp deformation of the fragments on energy absorption and deformation modes of the thick
UFRP impacted by high-speed fragments.

Key words: solid mechanics; energy absorption; ballistic test; fiber-reinforced laminated plate; ultra-

high molecular weight polyethylene fiber
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