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Abstract

Analysis of impact is an important factor that is considered in the designing of components for
application at different velocities in the field of science and technology. Projectiles having blunt
shapes are generally used to study the fracture behavior of target plates during high velocity
impact. Identification of the location for the initiation of fracture in a flat target plate assists the
designer to design the parts for improved performance. The designer can provide the
strengthening factors at such locations to delay the initiation of fracture. Further, the fracture path
facilitates the decision about the dimensions of the component at such weaker locations. In the
present work, the fracture behavior of a mild steel target plate with thickness in the range of 1~6
mm is studied at 400 m/s impact velocity. The fracture behavior of these plates is analyzed for
the varying weight of the projectile viz. 52.5 gm and 197 gm. The finite element analysis is
performed using MSc Marc Mentat~. The fracture phenomenon is incorporated using the external
FORTRAN subroutine. The fracture phenomenon is analyzed using the damage variable
proposed in literature. The damage variable is a function of equivalent plastic strain and
triaxiality. These variables are used to investigate and analyze the fracture behavior in a flat
target plate. The fracture behavior is found to be different for different target plate thicknesses.
Further, the weight of the projectile also influences the fracture behavior of the target plate with
different thicknesses. It is observed that at lower plate thickness with 52.5 gm projectile, the
fracture initiates at the bottom of the plate and progresses to the top. At higher values of plate
thickness, the fracture initiates at the midplane and leads towards the top and later towards the
bottom when impacted with a 52.5 gm projectile. It is again observed that the fracture initiates at
the top of the plate and progresses towards the bottom of the plate with 197 gm projectile at
lower plate thicknesses. The fracture initiates at the midplane and progresses towards the top and
bottom of the plate with 197 gm projectile when the plate thickness increases beyond 2 mm.
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