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Position Analysis of Spherical Mechanism with Four-bar Closed-loop Chains
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Abstract; A method of position analysis for spherical mechanisms with four-bar closed-loop chains was
proposed. The mechanism was divided into a four-bar closed-loop mechanism and a single-opened-chain
(SOC) unit. The constraint equation of the four-bar closed-loop was established with spherical loop
equation. The constraint equation of SOC was set up with coordinate transformation and direction cosine
matrix. The coupled constraint equation of whole mechanism was built up based on spherical

trigonometry. The proposed method was simple to set up constraint, easy for elimination and less
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extraneous root, which was helpful to obtain symbolic solutions or figure-symbolic solutions.
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Fig.3  Double-loop spherical four-bar mechanism
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