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Table 1 Physical and mechanical properties of Ti-6Al-4V

alloy used in the experiment
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Fig.1 Hexagonal sample of the laminated composite
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Fig.2 Target structure against AP penetration
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Fig.3 FESEM image of the microstructure of TiB,-based

ceramic
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Table 2 Properties of TiB,-based ceramic prepared in the

experiment
E/ pl Hv/ Kic/ otl pcl X101
GPa g<m® GPa MPam™® MPa kgm?s®
475 4.38 215 12,5 758 5.04
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Fig.4 FESEM fractograph of TiB,-based ceramic
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Fig.5 FESEM image of the interlaminar microstructure of the

composite
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Fig.6 High-magnification FESEM images of the interlaminar microstructures: (a) ceramic matrix, (b) 0.5 mm away from the ceramic,

(c) 1.0 mm away from the ceramic, and (d) 1.5 mm away from the ceramic
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Table 3 DOP results of the target materials

Pc t Pr
/mm /mm /mm

Target material N

TiB,-based ceramic | 4 19 2.4 3.03
TiB,-based ceramic I1 4 18 2.9 3.13
TiB,-based ceramic I11 4 20 1.6 2.98
Laminated composite | 4 8.6 — 7.30
Laminated composite |1 4 8.7 — 7.22
Laminated composite I11 4 8.5 — 7.39
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Fig.7 Damage and failure of ceramic target: (a) the front plate of

the ceramic and (b) the back plate of armor steel
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Fig.8 Damage and failure of laminated composite target: (a) the front

plate of the ceramic and (b) the back plate of titanium alloy
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Fig.9 Dependence of transmitting coefficient T on increasing

layer number n of the graded layers
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Microstructure Evolution and Ballistic Performance of the Laminated Composites of
TiB,-based Ceramic and Ti-6Al-4V Alloy with Nano-structured Gradient

Han Baohong!, Cheng Zhaogang®, Han Sichen?, Zhao Zhongmin', Wang Minquan®
(1. Shijiazhuang School, Army Engineering University, Shijiazhuang 050003, China)
(2. City University of Hong Kong, Hong Kong 999077, China)

Abstract: Based on liquid fusion and interdiffusion between the ceramic and the titanium alloy, the laminated composites of TiB,-based
ceramic and Ti-6Al-4V alloy with the nano-structured gradient were prepared by centrifugal reactive casting processing. By performing
DOP test with 14.5 mm army AP projectiles on TiB,-based ceramic and the laminated composite, the average ballistic effectiveness of the
two materials is 3.05 and 7.30, respectively. Therefore, it is considered that since the interlaminar interface develops the nano-structured
gradient from the ceramic to Ti-6Al-4V alloy, the laminated composite not only presents high interlaminar cleavage resistance and
excellent mechanical properties, but also exhibits good ballistic performance through dual mechanisms of interlaminar load transfer and
multi-scale (micro/micro-nano/nanometer) interface shear-coupling.

Key words: laminated composite; centrifugal reactive casting processing; interlaminar interface with nano-structured gradient;
microstructure evolution; ballistic performance
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