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A Force Analysis Method for Overconstrained Parallel Mechanisms
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Abstract: Overconstraint defined on the general overconstrained parallel mechanism was called as
passive overconstraint herein, the overconstraint introduced by the redundantly actuated parallel mech-
anism was called as active overconstraint. And then the overconstrained parallel mechanism was divid-
ed into passive overconstraint parallel mechanism,active overconstraint parallel mechanism and redun-
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dantly actuated overconstrained parallel mechanisms. The research status of force analysis for the pas-
sive and active overconstrained parallel mechanisms at home and abroad was described in detail.
Therefore,a force analysis method for overconstrained parallel mechanisms was proposed. For the no-
vel method, stiffness matrix of the supporting limb’s constraint wrenches was defined,a general ana-
lytical expression for the solution of the constraint wrenches was derived by taking elastic deforma-
tions of the links and actuators into account. The proposed method can be applied to force distribution
of general overconstrained parallel mechanisms,so it is of relatively strong versatility.

Key words: overconstrained; redundantly actuated; force analysis; constraint wrench; elastic de-
formation
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