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Den Reijer’ ! . , P = 7.8 x 10° kg/m’,
Y,= 1700 MPa, Ei.= 1.96GPa, cp= 500m/s, lo= 31. 8 mm, Dg= 6.0 mm;
ALO; ,P.= 3.625x 10’ kg/m’, Y. = 2 000 MPa, h. = 8.1 mm;
, P = 2.85x10°kg/m’, ¥}, = 310 MPa, hy, = 6. 0 mm; vo= 920 m/ s*
3 , Den Reijer[ 1
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Analytical Model of Ceramic/ Metal Armor
Impacted by Deformable Projectile

ZHANG Xiao ging', YANG Gui tong’, HUANG Xiao ging'
(1.College of Traffic and Comm unications, South China University of Technology ,
Guangzhou 510640, P.R . China;

2. Institute of Applied Mechanics, Taiyuan University of Technology,
Taiyuan 030024,P.R. China)

Abstract: A new analytical model was established to describe the complex behavior of ceramic/ meta
armor under impact of deformable projectile by assuming some hypotheses. Three aspects were taken
into account: the mushrooming deformation of the projectile, the fragment of ceramic tile and the for-
mation and change of ceramic conoid and the deformation of the metal backup plate. Solving the set
of equations, all the variables were obtained for the different impact velocities: the extent and partide
velodty in rigid zone; the extent, cross_section area and particle velocity in plastic zone; the velocity
and depth of penetration of projedile to the target; the reduction in volume and compressive strength
of the fractured ceramic conoid; the displacement and movement velocity of the effective zone of
backup plate. Agreement observed among analytical result, numerical simulation and experimental re-
sult confirms the validity of the model, suggesting the model developed can be a useful tool for ceram-

ic/ metal armor design.
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