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Abstract

Dynamic response of a quick-return mechanism with a crack in the flexible 
linkage is investigated in this thesis. The flexible linkage of the system is modeled 
as a Timoshenko beam, which includes the effects of rotary inertia and shear 
deformation. The rigid crank drives the flexible linkage at a constant angular speed. 
The crack in the flexible linkage is modeled as a transverse open crack whose local 
flexibilities are calculated by using a fracture mechanics approach and the 
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Castigliano’s theorem. The finite element method and Lagrange equation are 
employed to derive the equations of motion of the system. Dynamic responses are 
obtained by using the Runge-Kutta method. Influences on dynamic response of the 
system due to different depths and locations of the crack on flexible linkage are 
investigated. 
Key Words: flexible linkage, crack, quick-return mechanism
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