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Table 1 Mechanical properties of samples

Bending strength  Fracture toug/};ness Elastic module  Density

Samples /MPa /MPa-m /GPa /g-cm™?
Si3N4 /BN laminated ceramics 770 28 240 3.07
SizN4 monolithic ceramics 970 9 290 3.20
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Fig. 1 Pierce of projectile: (a} main armour with adjunctive armour; (b) fiducial armour
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Fig. 5 Ceramic armours after impact by steel nail
(a) SizN4 monolithic ceramics; (b) The side face of SizN4/BN laminated ceramics; (c) The face of SigN4/BN

laminated ceramics; (d) The back face of Si3N4/BN laminated ceramics
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Fig. 6 Contrastive picture of steel nail before i, Si3N4/BN BRESHEMNFREFER S
and after impact on the SizN4s/BN laminated T2, (H5BIEHE (45 58) 481k, SisNa/BN
ceramics BRESHERRAEIFMNTEERES.
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Table 2 Data of armour pierce-resistance experiment

Materials SisN4 monolithic ‘Si3N4 /BN ) Validatory
ceramics laminated ceramics target
Velocity of projectile/m.s~* 820 824 823
Thickness of samples/mm 4.16 6.21 —_
Residual depth /mm 0.49 1.76 -
Ballistic efficiency factor 12.8 8.7 1
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Armour Pierced-Resistance Behavior of Si3Ns/BN Laminated Ceramics
LI Cui-Wei!, WANG Chang-An?, HUANG Yong?, ZHAO Shi-Ke?

(1. The School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing
100044, China; 2. State Key Lab of New Ceramics and Fine Processing, Department of Materials Science
and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The behaviors of impact resistance and armour pierced-resistance of SizN,/BN lami-
nated ceramics were studied. The study on the impact resistance indicated that the impact resis-
tance ability of SigN,/BN laminated ceramics was more predominate than that of Siz;N4 monolith
ceramics. The ballistic efficiency factor of the Siz3N4/BN laminated ceramics was slightly smaller
than that of the monolithic Si3gNy4 ceramics, but it was much higher than that of steel. Compared to
the smashing behavior of the monolithic Si3N4 ceramics, SigsN4/BN laminated ceramics could keep
the integrality to some extent after impacted by bullet. The destructive mechanism of Si3N4 /BN
laminated ceramics impacted by bullet was discussed, which provides theoretical analysis basis for
its’ bullet-proof structure designing.

Key words laminated ceramics; armour pierced-resistance; ballistic efficiency factor



