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Fig. 1 The mechanism motion diagram
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Fig. 2 Schematic diagram of the velocity vector Fig. 3 Schematic diagram of the acceleration vector
equation at the stuck position equation at the stuck position
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Table 1 Structure and simulation parameters
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On the Programmed Kinematics Computation of Crank
Rocker Mechanism Based on the Kinematics
Bifurcation Position Analysis

YIN Xiaoli"*, LI Chunming'"
(1. Shengli College of China University of Petroleum , China University of
Petroleum ( East China) , Dongying, Shandong 257061, P.R.China;
2. College of Mechanical and Electrowic Engineering, China University of
Petroleum ( East China) , Qingdao, Shandong 266580, P.R.China)

Abstract: The crank-rocker mechanism is a typical planar quabody mechanism. When the
crank is a driven part, there is a kinematics bifurcation position ( stuck position or dead point)
with the collinear crank and rod. So it is difficult to achieve accurate programmed research.
With the crank as the driving part, the same higher derivatives of the driven part position angles
were obtained through differentiation of the vector projection equations and the angular velocity
formula several times. With the rocker as the driving part, based on the L’ Hopital’ s rule, the
derivative multiplication law, the chain derivative law and the vector equation graphic method,
the kinematics parameters of 0/0 indefinites at the stuck position were obtained. The calculation
formula was derived. So the foundation for accurate kinematics programmed simulation was
made. The example shows that, 1) the order of derivation and solution of the vector projection
equation system does not influence the final result; 2) the driven crank keeps the continuity of

motion without impact at the stuck position.

Key words: mechanism kinematics; dead point; stuck position; kinematics bifurcation posi-

tion; graphic method; L’ Hopital’s rule



