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Type Synthesis of Uncoupled Two-rotational Parallel Mechanism with
One Pure Constraint Branch
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Abstract: In order to improve stiffness and loading capability of decoupled parallel mechanisms, a
systemic method of type synthesis for the uncoupled two-rotational parallel mechanism with one pure
constraint branch was proposed based on branch actuation wrench screw theory. The relationship be-
tween motion decoupling and branch actuation wrench of the uncoupled two-rotational parallel mecha-
nism was analyzed, and the action forms of the branch actuation wrench screws were determined.
Mapping relationship between input and output motions of the parallel mechanism was studied. Ac
cording to the characteristic of Jacobian matrix which was a diagonal one, real forms of the actuation
wrench screws and actuated twist screws of driving branches were derived. The law determining the
non-actuated twist screws was established. As a result, structural synthesis of the driving branches
was completed. Finally, type synthesis of the uncoupled two-rotational parallel mechanism with one
pure constraint branches was realized and some new parallel mechanisms were obtained.

Key words: type synthesis; parallel mechanism; pure constraint branch; uncoupled; actuation
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