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Table 1 Core structures of experimental models

AL bR IR )2 b2 J5 bR 2 oa/ (kg + m %)
1 10 mm P &EHs 10 mm /& 3 R O F 45 4 (UMWPE) #8558 2 6 R 10 mm P &4 15.75
2 3mm ALO; FJ%,9.4 mm FLLT4E(Twaron) iR ZE SR 10 mm P &4 25.45
3 20 mm SEERH 10 mm &5 1R B 2 4 4 (UMWPE) 1958 )2 4 1 10 mm P % A 17.08
4 10 mm PgEM 3 mm ALO, ¥, HBRELHEA % (UMWPE BRZ A 10 mm P %4 27. 42

Q235 W% 7.85 g/em® BPERIE 210 GPa  JHFAEL 0. 3. Al 58 FE 235 MPa. b 5% & 400 ~
900 MPa, KN4 22% . Al O, M &M B 3. 89 g/cm® (4[JE 99% . HL 2 #JE 320 MPa, i 45 &
300 GPa 4E[CHEF] 520 N/mm? Wi 2P KT 3.8 MPa » m'?, UMWPE E&MBE 970 kg/m® . i
PERE R 30. 7 GPa iR E 950 MPa . JE4F 58 537 MPa B 4. 0% LR SWHFIE 1. 25 g/cm®
PPERE B 18,5 GPa PLHisR i 426 MPa, JE4 58 570 MPa JEMH R 1.9%,

Sk A7 G 0L ok e 2k A A R B2 A Y SR A DA B AR N R 2 R A B A R 1 DAY BE
B, 8 G I BESE AL, FLEE R 5 SOk 15 I LA ]

(a) Model 1 (b) Model 2 (c) Model 3 (d) Model 4
Front plate
4 < a4 4 <
_ 4 Front plate
Front plate l N
. Aerogel felt o S a4

B ° - 9 N «* Refractory wool 12
. Refractory wool |3 Front plate g 4 foee P I )
e R - ALO, [i]C.q""_:*-: gl R RSNt facd

Refractory wool |3 Refractory wool | Refractory wool . |2 Refractory wool =
“ % a ) PP 4 T 4 e, “ ) PR N
= = = T=f
Back plate Back plate Back plate Back plate

[ 1 AR5 A

Fig. 1 Structures of experimental model
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Damage characteristics of sandwich bulkhead under
the impact of shock and high-velocity fragments

Hou Hai-liang., Zhang Cheng-liang, i Mao, Hu Nian-ming, Zhu Xi
(Department of Naval Architecture Engineering , Naval University of Engineering ,
Wuhan 430033, Hubei, China)

Abstract: In order to explore the design method of sandwich bulkhead subjected to the close blast load
of missile-warhead, experiments were carried out to investigate the damage effect of sandwich bulk-
head subjected to combined impact of shock and fragments using cast TNT and prefabricated frag-
ments. The combined impact load of the shock and high-velocity fragments were analyzed. The fail-
ure modes of surface plate and sandwich core of the bulkhead were pointed out, and the protective
mechanism of sandwich bulkhead were analyzed. Results show that the impact energy acted on the
structure by the prefabricated fragments is far larger than that of shock under the close blast of cast
TNT and prefabricated fragments, and should be the main load in the design of the bulkhead. Under
combined impact of close-impact waves and high-velocity fragments, the deformation and failure
modes of the front plate is large deformation, combined with large amounts of perforation holes, in-
cluding large shearing plug caused by the dense fragments, perforation and craters caused by individu-
al fragments. Large deformation is the main failure modes of back plate. Al; O; tiles are badly frag-
mented. Part of the tile fragments splashed reversely and impact on the front plate. Fiber-reinforced
composite laminates will generate large deformation including damage like fibers fracture and matrix
cracking. In the design of sandwich bulkhead, the front plate should avoid transverse shearing failure
and collision on the bullet-resistant core, the bullet-resistant core should avoid perforation failure, and
the back plate should have enough strength to absorb the residual impact energy.
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