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Motion Analysis and Structural Design of the Crank—Rocker Mechanism
Yuezheng Xin
School of Intelligent Manufacturing, Qingdao University of Science and Technology

[Abstract] The crank—rocker mechanism is a basic form of planar four—bar linkage and is widely used in various
mechanical equipment. Based on mechanism theory, this paper investigates the motion characteristics and
structural design of the crank—rocker mechanism. First, the geometric conditions for the existence of the crank
are derived according to the constraints. Then, kinematic equations for displacement, velocity, and acceleration
are presented, with emphasis on the quick—return characteristic, pressure angle, and transmission angle. Finally,
the design process is summarized, including the determination of link lengths, selection of the minimum
transmission angle, and selection of structural dimensions and materials. The study finds that a trade—off between
kinematic characteristics and structural feasibility is necessary, while the proper selection of the transmission
angle is of great significance for improving operating performance. This study contributes to a better
understanding and further application of crank—rocker mechanisms.
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