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y = — LisinBi + L2sinG = Lisin® + L3sin6s.

(1)
x+ Ls— LicosOi = Lacosbs, y — LisinB = L2sin6s. (2)

(2).
Li+ (x+ L) + y° = L3 — 2Li(x + Ls)cosBi — 2yLisinBi = 0.
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2 L2 v2 12 Lot x4 v L2
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L:=400mm, Ly= 400 mm. (2)

405 mm, X'=[1.4,1.2,0.8,0.6,1.1],n= k= 6, &= 0.21, 00= 0. 02, fo= 2.186 3(T= 0. 454
: 100 “
2, 1.0000, 1.0000, 0.988 8, 1. 500 0], f(X )=1.2890), T = 0.7758.
L= 240.28 mm, L2= 409. 54 mm, L3= 405.00 mm, L+= 409.53 mm, Ls= 160.
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Kinematics of Planar Parallel Manipulator for Computer
Numerical Control of Engraving Machine
Zheng Yaqing Liu Xiongw ei

(College of Electromech. Eng- & Auto-> Huagiao Univ., 362011, Quanzhou)

Abstract A conceptual design is advanced for the use of a novel 3-axis CNC engraving machine, in which
the feed motions in the x and y directions are realized by a five-bar planar parallel manipulator while that in
the z direction is realized by a series mainshaft mounted on the end of the manipulator- The authors investi—
gate the kinematics of the planar parallel manipulator based on the global dexterity. and point out that the
kinematics can be regarded as a constrained optimal design problem with a single objective, which makes the
global kinematics performance index to be maximal. And moreover, an optimal solution is searched out by
the method of random directions and verified by a case study. T heresult indicates that the proposed kinem at—
ics is feasible and can be applied to the development of sample machine.

Keywords planar parallel manipulator, kinematics, engraving machine, computer num erical control



