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Kinematic Analysis of New Series-Parallel Mechanism
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ABSTRACT: In order to make the flexible production line quickly produce different products, shorten the measure time
of different machines, and to explore the feasibility of the mechanism as a measuring mechanism in the working space, an
industrial robot test platform with high precision, large measurement range and portability is proposed. A 3 SPR-6 SPS
series-parallel mechanism with multiple degrees of freedom is proposed. The bottom layer of the mechanism is a 3SPR
parallel mechanism and the upper part is a 6SPS parallel mechanism. The inverse kinematics analysis of the mechanism is
carried out, and then the working space is solved by modeling and simulation with software. Nine inverse kinematics
formulas of the mechanism are listed, and 18 limit positions and 30 boundaries of the workspace are obtained. The work-
space of the mechanism described in this paper is large in volume, continuous without cavity, regular and symmetrical
shape, and it is feasible to be used as a test platform.
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Fig.1 3SPS-6SPS serial-parallel mechanism
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Tab.1 Structural parameters of the new 3SPR-6SPS serial-parallel manipulator
5 CRR -5 B AR SR HEATFRIUG R AT AL A BRI # v
ro/mm rp/mm ra/mm /mm [;/mm a:/(°)
100 200 200 250 250=</,<450 250<6,<450
x2 KBIEZEHSEILE
Tab.2 Parameter setting for solving workspace
Ry 1] 0 853 B AL 2 4% R MR
WF X #lJ7 H)/mm 0 (-600=<X=<600)
Y 7 8]/ mm 0 (—600< Y<600)
W Z 37 8] /mm —150 (-150=<Z<300)
BEM al(®) 0(-30°<a<30°)
LB pI°) 0(—60°< g=<60°)
B /() 0(—60°<y<60°)
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Tab.3 Workspace drawing
Py Py Py Py Py Py Py Ps Py
Imax Imax Linax Imax Imax Linax Imax Lnax Linax
Inax lnax~Imin Lnax~Imin Iinax Linax Lmax Linax Lnax Lnax
Linax Linin Linin Linax Linax Lnax Linax Linax Linax
Linax Linin ~ Linax Linin Linax Linax Linax Linax Linax Linax
Imax Imax Linin Imax Imax Linax Imax Lnax Linax
Linax ~min Linax Linin Linax Linax Lnax Linax Linax Linax
Linin Linax Linin~max Linax Linax Linax Linax Linax Linax
Inin Imax Linax Imax Imax Linax Imax Lnax Linax
Linin Lnax~Imin Lmax Inax Linax Lmax Linax Lnax Lnax
Linin Linin Linin Linin Linin Linin Linin Linin Linin
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Fig.2 Workspace of 3SPR-6SPS serial-parallel mechanism
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