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ABSTRACT

In this presentation, dynamic crack-interface interactions and the mechanics of crack penetration vs.
branching at a weak interface are discussed. The interfaces in elastically homogeneous bilayer
architectures are oriented perpendicular to incoming mode-| cracks. The effect of interface location
and the associated crack-tip parameters on the mechanics of ensuing fracture behaviors are
examined. Time-resolved full-field optical measurements of crack-tip deformations, velocity and stress
intensity factor histories in different bilayer configurations are performed using the Digital Gradient
Sensing (DGS) technique in conjunction with ultrahigh-speed photography. The results show that the
crack path selection at the interface are influenced by the location of the interface within the bilayer
geometry. Using measured instantaneous fracture parameters, the mechanics of crack penetration vs.
crack branching is explained and visualized. Counter to the intuition, a dynamically growing mode-I
crack approaching a weak interface with a lower velocity and stress intensity factor penetrates the
interface without branching whereas a higher velocity and stress intensity factor counterpart gets
trapped by the interface producing bifurcated daughter cracks until they kink into the next layer as
mixed-mode cracks.
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