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Abstract : A complete stiffness model of the 5-UPS/PRPU redundantly actuated parallel machine tool was constructed
based on the overall Jacobian matrix and the principle of virtual working. Firstly, the Jacobian matrix of a constraint

limb was derived by using screw theory; then, the Jacobian matrix of actuations was derived by using the theory of M5
reciprocal screw and by locking actuated joint in each limb; finally, a redundant Jacobian matrix was designed. By . .
using the mapping relationship between constraint forces, actuated forces, redundantly actuated forces and external F¥ESRSH
forces, the complete stiffness model of the overall system was obtained combining with the principle of virtual work. P BgES
Furthermore, by taking the effect of the axial deformation of a universal joint, a spherical joint and some other

transmission parts on the linear stiffness of each limb into consideration, the axial line stiffness model of each single b FBRAEL
limb was constructed. The stiffness model was further validated by a laser tracker. The experiment results show that b GKAE

the error of stiffness model is 2%-5%, which means that the theoretical analysis is acceptable. On this basis, the
stiffness performance of the machine tool was evaluated by utilizing the minimum linear/angle stiffness values, the
minimum stiffness distribution in the workspace was investigated, and the minimum stiffness area was generalized. It
shows that the minimum linear stiffness distributes on both sides of Y-axis, the minimum angle stiffness distributes on
the -0.05<z<0.05 m and -0.11<y<-0.05 m, which suggests that the programmer should avoid this area when the
trajectory of the Parallel Machine Tool(PMT) is planned. The research provides a theoretical reference for the track
programming of the 5-UPS/PRPU redundantly actuated PMT.
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