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Design of the Parallel Manipulator for Minimizing the Extreme
Articular Force in the Specific Translation Trajectory

Hyunik Yang®, Jongwoo Lee*, Yuange Xu™

Wﬁ Abstract ][

Recently, need of the parallel manipulator requiring superior precision is increasing for medical application and precision
manufacturing, In this study, we convert a given complex translation trajectory of the moving platform into a set of segments
and hence a complex motion of the moving platform can be tractable and easily controled in a very limited workspace.
In addition force exerted. to each link is minimized so that the minimized force can be transmitted to the end effector
of the moving platform. An user friendly program is developed to design Gough-type 6DOF parallel manupulator based
on the proposed method.
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=] (3) Trajectories
Trajectory 1 (10°, 20°, 10°)

Num?ri'cal data of the examples segment M xy, vy, 21) My x5, vy, 29)
(1) Angles a;, 8, in degree 1 | 00] 50| 550 | 06 | 45 | 22
leg | 1 2 3 4 5 6 2 06| 45 | s22 | 18 | 33 | 500
2 | 35 145 | 155 | 265 | 275 25 3 18| 33 | 500 | 31 13 | 510

B | 8 95 | 205 | 215 | 325 | 335 4 131 ) 13 | 510 ] 41 | 04 | 531
5 | 41| 04| 531 | 60 | 21 | 550
(2) Length limits 6 60 | -21 | 550 6.4 -39 | 567
length of the legs (first set) 7 64 | 39 | 567 83 -5.8 | 55.8
legmn | 40 | 40 | 40 | 40 | 40 | 40 8 | 83|58 558 | 95 | -65 | 533
lég-m 70| 70 [ 70| 70| 7| 70 9 | 95| 65| 533 | 104 | -68 | 508

10 (104 68 | 508 | 112 | -69 | 481
length of the legs (second set) 11 112 | 69 | 481 12.0 70 | 450

leg.min 40 4 | 40 | 20 [ 20 | 20

Trajectory 2 (10°, -30°, 10°)

leg-max 59 59 59 9 | 59 | 59 scoment| M1 ( x1, 91, 21) Mo %2, 3y, 22)
1 0.0 00 | 450 | 00 00 | 550
2 3535 ] 00 | 4646 | -3535| 0.0 |53.535
3 5.0 00 | 500 | -50 00 | 500
4 3535 | 0.0 |53.535)-3.535| 0.0 | 4646
5 2499 | 2499 | 4646 | 2499 | -2.499 | 53.535
6 3.535 | 3.535 | 50.0 | -3.535|-3.535| 50.0
7 2499 | 2499 | 53.535 | -2499 | -2.499 | 4646
8 00 |3535| 4646 | 00 |-3.535|53.535
9 0.0 50 | 500 | 00 -5.0 | 500
10 00 |[3.535(53535{ 00 |-3.535]| 4646
11 [ -2499 2499 | 4646 | 2499 | -2.499 | 53.535
12 | -3.535|3.535| 50.0 | 3.535 | -3.535 | 50.0
13| 2499 | 2499 | 53.535| 2.499 | -2.499 | 46.46
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