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Abstract: In order to study the projectile-proof performance and impact damage mechanism of yttrium aluminum garnet
(YAG) transparent ceramic and glass, the residual penetration depths of 12.7 mm armor-piercing projectiles penetrating into
YAG transparent ceramic/glass were experimentally studied. A theoretical model was established based on the mechanism of
deformation penetration and rigid penetration to analyze the processes of the projectiles impacting the YAG transparent
ceramic and glass, and the cavity penetration model was used to determine the residual penetration depth of the projectile into
the 2024T351 aluminum. The experimental results show that the YAG transparent ceramic has a strong crushing effect on
projectiles, and its projectile-proof ability is significantly better than that of the silicate glass. The mass of the residual
projectile and the penetration depth calculated by the theoretical model agree well with the experimental results. So the
established model can be used to evaluate the projectile-proof performances of different panel materials.
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Fig. 1 Projectile, target and principle of residual penetration test
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Table 1 Sizes and material parametes for targets

gy K/mm i/mm E/mm HE/(g-em”) TR B2 /(kg-m2)
YAGIE % 81.4 69.7 9.2 4.55 41.86
FERRER I 100.0 100.0 7.9 253 20.24
Az $(2024T351) 120.0 120.0 120.0 2.78

1.2 REERPHSITIE

S IF T 12.7 mm ZERRTRAZ ) 2024T351 fiiZs 501 JOBRHE . YAG 25 BH P 5 FIRE 1R b 1% 269 9 4% 2
TRIRE I, A A ) B AR SRR A AN 18 2 7 o SR 2(a) 7T LR 3R, 2024T351 i 2s 57 3k 28 Rt
55 19 J5 U AR AR B A BRGSO R A T 2 AR 2(b) A (c) T YAG i BH Pl % R
T 58 35 355 1 W ) B TR AR A R B, TE U SR IATE BT 4 DX, BRESE R R R AR TR, Ly DX ] 43
A3 2 A i DG ) DO R R AR ) 2L, TR Y X IR ARG 2R A YAG 35 I B A R T L
BERERE R RST R, B 05 R B L AR b B B A1

(a) 2024T351 aluminum (b) YAG transparent ceramics (c) Silicate glass
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Fig.2 Damage morphologies in targets used in tests
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Fig. 3 Penetration trajectories in targets
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Table 2 Experimental results of residual depth of penetration

R H/(m's™) TR A FIA R/ mm [GEIRSE8
1-1 833.4 70.0 1.000
2024T351/1i2548
1-2 835.4 69.0 1.000
2-1 836.0 29.0 1.589
YAGHE W%
22 838.1 28.8 1.596
3-1 835.9 N 56.5 1.098
TERRER Y 5
32 834.4 55.5 1.115
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Fig. 5 Recycled projectiles after tests
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Fig. 8 Experimental verification of the calculation model for projectile mass loss
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Fig. 9 Comparison of model prediction results with experimental results
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