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Fabrication and Impact Resistance of Laminated SiC/BN Ceramic
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(1. Science and Technology on Thermostructural Composite Materials Laboratory, Northwestern Polytechnical University, Xi’an
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Advanced Ceramic Fibers and Composites Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract: Laminated SiC/BN ceramics with different structures were prepared via tape casting and hot pressing sintering to develop
high-performance ceramic armor with structural and functional designs. The sinter ability, microstructure, mechanical properties and
impact resistance of the prepared ceramics were investigated. The results show that the laminated structure of the ceramics can
achieve the strengthening and toughening effects, and the failure mode is non-brittle fracture, and its ability to maintain the structural
integrity is improved. The flexural strength of 410 MPa and the fracture toughness of 7.6 MPa-m"? can be obtained. The bullet
shooting results show that the laminated ceramic has a good energy absorption effect and an ability to maintain the structural integrity,
which can resist the impact of multiple projectiles. The impact depth is 7.5 mm, the diameter of crushing cone is 40 mm, and the
dynamic damage is mainly circumferential damage. The comprehensive protection ability is improved.
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XRD patterns of SiC ceramics fabricated by hot
pressing sintering

Fig. 1

SiC(s) + Al,0,(s) = SiO(g) + AL,O(g) + CO(g) (1)

SiC(s) +2 Y,04(s) = SiO(g) + 4 YO(2) + CO(g) (2)
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Table 1 Properties of laminated SiC/BN ceramics with
different structural designs

. 5 Flexural Fracture
Sample  Density/(g-cm ) 2
strength/MPa toughness/(MPa-m"'*)
Bulk 3.20 650+20 6.5+0.5
5:1 3.10 387+20 8.3+0.3
10:1 3.15 410+15 7.6+£0.3
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Fig. 3 SEM photographs and crack growth of laminated SiC/BN ceramics with different structural designs
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Fig. 2 Force(f)—displacement(d) curves of laminated SiC/BN
ceramics with different structural designs
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(b) Layer thickness ratio of 10:1
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Fig. 5 Stress-time curves and stress-strain curves of ceramics at 2 000/s strain rate

(a) Before shooting

(b) After shooting
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Fig. 6 SEM photographs of laminated SiC/BN ceramics after bullet shooting test
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(c) Layer thickness ratio of 10:1
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Fig. 7 X-ray photographs of laminated SiC/BN ceramics with different structural designs after bullet shooting test
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Table 2 Bullet shooting results of laminated SiC/BN ceramics with different structural designs

Sample Impact depth/mm Crushing cone diameter/mm Crack direction Protection ability
Bulk 9.5 Radial Good
5:1 Penetration Ring Weak
10:1 7.5 Ring Exellent
\ S 3Rk
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