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Effect of U-Joint Errors Analysis for a Cubic Parallel Device
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Abstract

This study proposes an error analysis for a cubic parallel device. There are many sources of errors in the
device. An error analysis is presented based on an error model formed from the relation between the universal
joint error of the cubic parallel manipulator and the end effector accuracy. The analysis shows that the method
can be used in evaluating the accuracy of a parallel device. ’
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Fig.1 A proposed cubic parallel manipulator.
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Fig. 2 Kinematic parameters of one link of a parallel
manipulator.
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Fig. 3 Clearance of a U-joint and
position error of the joint center.
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4. Case Study
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Table 1 Kinematic values of Cubic Parallel Mechanism.
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Fig. 4 Error ranges of U-joint centers on the base.

Table 2 Coordinates of the joints centers.

Bl (b, -a, 0)
B2 (b, a, 0)
B3 (-b, 0, 0)
B4 (-¢, -e, zz1)
B5 (-¢, e,zz2)
B6 (0, f,-223)

a=0.16m, b=0.14m, ¢=0.195m, d=0.270m, ¢=0.055m, £=0.205m,
£=0.130m, Cy=0.00001m, zz1=0.130m, 2z2=0.130m,
zz3=0.280m

Fig. 5 Error ranges of U-joint centers on the platform.

Table 3 Coordinates of the joints centers.

P1 (b, -a, 0)

P2 (, 2, 0)

P3 (-b, 0, 0)

P4 (-¢, -¢, -d)

P5 (ced) |
P6 0, f,-g)

A #Ale o4 wiAg adoz AR

1 L

2 M da
1 | i
| | a
e
5 | 1
%9 1
W |
2. i
|
1 |
4 ‘/ i ! i b
1
reood |
i
2%, 14 o
100 150 200 250 300 350 400 ’n 010 150 200 250 M0 B0 400

Angle{Dogras] AnglelDegrea)

(a) Position error(dx) (d) Orientation etror(da)

x1f & . JSxm‘ ag
i B
z s ]
‘ '
1 ‘} 3
- 7l |
% B ey
& gi S
4 4oy
P
3 5
; b
4 3l e e
L) 50 100 150 200 25¢ 300 350 400 [ 50 10 150 00 X0 N0 B 40
AnghDegre] AogielDegres]

(b) Position error(dy)  (e) Orientation error(df)

g
‘sxm’
d ! &
+ [
08
i i
E? I N B
371 0., ~ k] ¥,
¥ B 5, i 5 ’
: WA ., .
o/ ‘k ’/U
A ‘n\ 4 Ly i
b f !
oy ! 4
‘
! LN i
AR A A AR AR e T
SO0 0 100 B N0 B W B M AngelDegree]

AoglDrgre]
(c) Position error(dz) (f)Orientation error(dy)

Fig.6 Position errors and orientation errors
of the end effector.
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