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A design of parallel mechanism to improve the workspace of platform

J. M. Yoo(Mecha. Eng. Dept. CAU), G. H. Choi(FTIP, CAU), Y. T. Kim (Mecha. Eng. Dept. CAU)

ABSTRACT

The application area of parallel mechanism is limited in spite of many advantages of that because the
workspace of platform is a very small. Thus enlargement of workspace is important issue in design of parallel
mechanism. In this paper a parallel mechanism design method is described using commercial simulation
program. Firstly strokes of the assembled parallel mechanism’s active joints are simulated from Kkinetic
simulation mode to get required workspace, Secondly, dynamic parameters(velocity, acceleration, force,
moment) are simulated for the gravity, friction and exit load. Finally, workspace of moving platform is displayed
and workspace of area is simulated by motion analysis. The results of this paper will help engineer to design
parallel mechanism with optimize workspace.
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o] Fig. 1 Schematic diagram of the parallel mechanism
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Table. 1 Requirement workspace of the system
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Fig. 2 Gravity and exit load on the parallel
mechanism
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Table. 2 Properties of the paralle mechanism

Properties Magnitude

Volume 4.14¢8 mm?




Surface 1.32¢7 mm?
Mass 4.14e8 tone
: 2.12¢14 tone/mm’
: 2.16¢14 tone/mm’
: 2.62e14 tone/mm?*
: 2.12¢14 tone/mm’
: 2.16€14 tone/mm>
: 2.62¢14 tone/mm’

Moments of Inertia

Center of Gravity
From reference frame
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Fig. 6 Velocity and acceleration of Z-axis direction
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Fig. 7 Axial forces of 3 prismatic joints
X %5 Y, Z %02 ol5% o 349 A5 4d
o4 AT E BALE Fig gol UEhdith 549
ERlEE X &S % 35¢+013[N -], Y & 2dliiE
B0, 2 2L 9F 3e+013[N - mn]o)u}. B3 3 v)e]
Ay BHel HEee Y& Y F 2T Foll A
Hd o 0.2[N]ol o2 2% Foll w3

1657



[e]

2 719 0 ol9len, X F &F EHE
ml, Y& IIN-m], Z3F< 018N - m]Z

A

aEn

LELad

[ b
E

e
- E T

B,

I

y S

Fig. 8 Axial moments of 3 prismatic joints
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Fig. 9 Surface area of platform during each motion
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Fig. 10 Workspace with all joints’ motion
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