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Fig.1 Six-bar parallel mechanism
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Fig.2 Physical model of six-bar parallel mechanism
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Fig.3 Kinematic diagram of six-bar parallel mechanism
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Table 1 Technical requirements of box’s attitude

adjustment

5 T R
Parameters Adjust range Resolution
Xp +5 mm 0.02 mm
Yp +5 mm 0.01 mm
Zp +5 mm 0.02 mm
o +1.5° s"

+1.0° 5"
y +1.0° 0.1°

Z K 3 gt Eal, Hrh Ui AR &
AR BB A B (mm) W 4, 25 SR A K P
[ 211 mm, A=29 mm, H

B 0 (i=135)
= _{157.5 mm; (i = 2,4,6),
)29 mm; (i=13,5)
g _{—82.5 mm;  (i=2,4,6)
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Fig.4 Hinges’ distribution map of box’s attitude adjustment
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Exact solutions and applications of the inverse kinematics of six-bar parallel mechanism

in synchrotron radiation beam-line
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Abstract

Six-bar parallel mechanism is widely used in synchrotron radiation facilities for X-ray optics of the

beam-lines. The six-dimensional adjustment, however, is difficult and inefficient without theoretical direction. To

achieve improved speed and accuracy of the six-dimensional adjustment, characteristics of the parallel mechanism are

analyzed. By means of coordinate transformations, the inverse kinematics of six-bar parallel mechanism is studied,

and the precise equations for six bars length are obtained. Curves of six bars length are represented after simulating

and calculating by MATLAB. The result shows that the method is fast and efficient, the linear resolution can be better

than 5 um and the rotational resolution can be better than 3". This method satisfies practical requirement and provides

a theoretical foundation for the platform’s fine adjustment in synchrotron radiation beam-line.
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