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Forward kinematics of six-bar parallel mechanism
and its applications in synchrotron radiation beam-line
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Abstract: Six-bar parallel mechanism is widely used in synchrotron radiation beam-line. Based on the
inverse kinematics, the forward kinematics of six-bar parallel mechanism in synchrotron radiation
beam-line was obtained by trust region method for nonlinear optimization,and the corresponding pro-
gram of MATLAB language was also designed. The application results show that the trust region
method is an effective way to study forward kinematics, and proposed program allows stable, reliable
and fast operation and gives small errors in linear precision of 10~ mm and rotational precision of
107"°, Using differential snail adjustment, the attitude of monochromator box can achieve a linear
resolution of 5 ym and a rotational resolution of 3", which entirely satisfies the practical requirements.
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Fig. 1 Physic model of six-bar parallel mechanism
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Hg. 2 Kinematic diagram of six-bar parallel mechanism
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Tab.1 Technical requirements of

attitude adjustment of box

ZH i 70 g
Xp +5 mm 0.02 mm
Y, +5 mm 0.02 mm
Zp +5 mm 0.01 mm
a +1.0° 0.1°

+1.5° 5
y +1.0° 5"
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Fig. 3 Hinge distribution map of attitude adjust-

ment for box
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Fig. 4 Block diagram of forward kinematics
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