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To design parallel mechanism actuated by vertically fixed linear actuators, it is
necessary to analyze motion properties. The acceleration and singularity are typical
motion properties. In this paper the acceleration is evaluated by three methods,
kinematics, experiments and an easy estimation which is comapred end effector’s
common. Judging from this, all these methods generate right results. The singularity
can be analyzed by calculating determinant of Jacobean matrix. Computer simulation
shows the distribution of determinant in a x y plane, then the parallel mecahnism®s
singularity is evaluated by using the ratio of singular position area to the movable
area. Extension of the connecting rods and limited rotation angle of the end effector
are effective to reduce the singularity.
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fig. 3 Geometry of kinematics
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fiz. 1 Parallel mechanism by six vertical
fixed linear actuators
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Table. 1 Design parameters €y
! _ . ) S | )
Imaginary base joints radius 450 g
Enrj—effactm- jninlg ]'ar]i_us 150 nu ﬁp&ﬂbﬂ-llsl+"ﬁh5h_i‘"6pn=&c|.ﬂ|+'I:Lﬁﬂ.+ﬂ'1c,=';+ LBz,

Connection rod length 750 nn (@)

Available actuator stroke 400
nn
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fig. 4 Distribution of acceleration (dir. X}
by kinematics

fig. 5 Distribution of acceleration (dir. Y)
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fig. 8 Concept of magnifying movement
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fig. 6 Distribution of acceleration {dir. X}
bv measurement
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fi. 9 Distribution of acceleration (dir. X)
by magnifving ratio

fig. 7 Distribution of acceleration (dir. ¥)
by measurement

fiz. 10 Distribution of acceleration (dir. Y)
by magnifving ratio
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fig.14 Singularity to movable area ratio
by changing end—effector rotation @
around x-—axis ,
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