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Abstract ; Light composite armor is one of the key points modern armor protection system. In order to
study the anti-penetration performance of ceramic/fiber composite targets with different ceramic
thicknesses, ballistic test of 12. 7 mm armor-piercing incendiary projectile penetrating aramid/SiC
ceramic/ultra high molecular weight polyethylene fiber composite targets under the same working
condition was carried out. The core and target plate were recovered after the test. Then, the crushing
characteristics and failure modes of the core and ceramics were observed and analyzed. At the same time,
the recovered projectile core and target fragments were screened and weighed, and the cumulative mass
distribution of projectile core and ceramic fragments was analyzed. Thus,the anti-penetration performance
of ceramic/fiber composite target was characterized. The results show that the head of the core is crushed
into powder and the body is crushed into irregular fragments. While the remaining core is not broken and
the fracture surface shows the characteristic of regular fracture. It is found that there are regular cleavage
fracture characteristics in the remaining core by scanning electron microscope, which indicates that the

main failure modes are brittle fracture and local plastic deformation under tensile stress caused by multiple
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fracture failures. The ceramic crushing form includes annular crack,radial crack and ceramic cone with

cone angle generated by the two kinds of cracks interweave. The ceramic cone angle increases by about

11.67% for every increase of 1 mm in ceramic thickness. The ceramic crushing area is divided into

crushing zone and crack zone. The crushing zone is the circular area on the target. The crushing area

increases by about 11.13% for every increase of 1 mm in ceramic thickness. Based on the statistical

analysis of projectile core and ceramic fragments,it is found that the cumulative mass distribution law of

projectile core and ceramic fragments accords with the Rosin-Rammler power law distribution function

model. With the increase of ceramic thickness, the average characteristic size A decreases, and the

fragmentation degree of projectile core and ceramic increases.

Key words: ceramic/fiber composite target ; ceramic thickness ;ceramic cone ;fragmentation characteristics

of projectile target; Rosin-Rammler distribution function
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Fig.2 Schematic diagram of projectile structure
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Fig. 3 Schematic diagram of crack arrest

layer/ ceramic/fiber composite target structure

SRR AR R g KN4 200 mm, Horh
FFLF YA RIE L) R 1 mm, SiC P B AR 1 )R
8~15 mm,UHMWPE £F4E¥5 A9 10 mm, &
B HR A5 R IC R BE AR 1 R

x1 ERBEREHNATEE
Table 1 Component thickness of composite

target structure

ILRRE PRl FRFR MRS

R A

J&/mm JEREE/mm JEE/mm JEJE/mm
1 8 10 19
F5ee/SicC Wt/ 1 10 10 21
UHMWPE £f- 4 1 12 10 23
1 15 10 26

H TR A6 5 X 5L A 2 5 S AR A
PRI S AT A AT , PR s 52 5 FE AR
TEWCEEAR N, R AT fE M i S Al e 14 5E S R A, ()
I, T B RS ALTE (R 12 SO AN B AR E 1,
B 2 SRR E AN B O AL e e Bl i A5
HBATHE AN T S A T 295 Ty, Sy 1 S s AL AN
BOAR B R SO A AL RE I 7 A — kA sl 22k
TEWCEEAR P I — = AR

FEAR DAL R v, 55 40 21 4 1 242 1V F S BR il
FNLTSFONS B B B R 48 7 U sl , I T S (= 0 REL T, i
i P S A AR AR TR, D 4 2R 2 1k



5 4 4]

AR, 55 ANE PR A S SRR TR WA T ST 33

SLZAT LA R B 1k B B e A2 B s o AR HT N R A
9 RHI, A T 1 o S A ) WL 55 4, A
ORI B b TP B AR R R Ui RE
JISRAEAE R (SO AR SR, I R
G, PR E DI ShRE, 41 2 15 H Sy W) 8 i Al 2 A3t o
IR S > P R T AR BB R I, ke 4% ) s e RS 4 P
B Ak S AT A AR, T 2T A Al N AR B AR A
Fhifig, I s K B & i 7 R

T12A SUEH SiC P B 124 PERE e 2 fnsk 3
FiRMY

F2 TR2A KRN FE kR

Table 2 Mechanical properties of core materials
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Table 3 Mechanical properties of SiC ceramic materials
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Fig. 4 Projectile core fragments with different particle sizes
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Fig.7 Cumulative mass distribution of core fragments
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Fig. 9 Aramid crack arrest layer pasted on

the catapult surface of ceramic panel
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Fig. 14 Mass distribution of ceramic fragments
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