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Kinematics and statics of parallel mechanism by six vertical fixed linear actuators
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To design parallel mechanism which is suitable for a work, it's necessary to simulate its moving space,

resolution, and output force.

The parallel mechanism by six vertical fixed linear actuators was developed.

First, this report shows its invert kinematics and differential kinematics. It shows the method to calculate direct

kinematics and statics, and gives examples of characteristics, which are maximum speed, and resolution of end

effector. And actuator load is calculated by differential kinematics.

validity of the calculating method is conformed.

It is compared with measured value, and
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Fig. 1 The parallel mechanism by six

vertical fixed linear actuators.
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Fig. 2 Geometry of the parallel mechanism
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Table 1 Velocity, resolution of end effector

center (x,y, z, «, 8, y)=(0,0, 200, 0, 0, 0)
Lc (mm) 600 | 800 | 1000
velocity | dir.X | 14927 | 2199.3 | 2862.1
(mm/s)| dir . Y | 14304 | 2107.5 | 2742.6
resolution | dir . X | 0.078 | 0.114 | 0.149
(mm) | dir.Y | 0.042 | 0.062 | 0.081
edge (x,, 2, a, B, y)=(200, 0, 200, 0, 0, 0)
Lc (mm) 600 | 800 | 1000
velocity | dir.X | 4946 | 11183 | 1594.9
(mm/s)| dir.Y | 12798 | 1970.7 | 2638.9
resolution | dir. X | 0.086 | 0.119 | 0.151
(mm) | dir.Y | 0.049 | 0.067 | 0.085
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Fig. 3 Relationship between mesured value and

error which happen from calculation one.
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