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Abstract: To meet the requirements of X/Y /0 adjustment in a lithography projection lens, a 3-RRR
flexure parallel mechanism used in lens micro-adjustment was developed and its forward kinematics
was researched. Firstly, the pseudo-rigid body model of the 3-RRR flexure parallel mechanism was

established, the forward kinematic solution of the 3-RRR parallel mechanism was derived based on
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vector mathematical theory, and its theoretical Jacobian matrix was obtained. Then, the Finite Ele-
ment Model(FEM) of the 3-RRR parallel mechanism was established in NX NASTRAN environment,
and the FEM forward kinematic solution and the FEM Jacobian matrix were obtained. Finally, ac-
cording to the experiment of the 3-RRR flexure parallel mechanism, the actual forward kinematic solu-
tion and the actual Jacobian matrix were acquired. The experiment results show that: the parameters
of the actual Jacbian matrix are 0.5777, —0.304 0, —0.283 3, 0.002 1, 0.524 6, —0.516 5, 1. 402
6, 1.481 9, 1.435 3,while the parameters of the theoretical Jacbian matrix are 0. 612 9, —0. 306 5, —
0.306 5, 0, 0.530 8, —0.530 8, 1.444 6, 1.444 6, 1.444 6, respectively. The experiment results
demonstrate that the forward kinematics can be exactly derived by the vector mathematical theory.
The forward kinematic equation method for the 3-RRR flexure parallel mechanism is feasible when de-
signing micro-motion mechanisms.

Key words: flexure parallel mechanism; lens micro adjusting mechanism; forward kinematic solution;
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Tab.1 Data of the structural parameters
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Fig. 3 RRR flexure kinematic chain
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(a) 1 X/Y
(a) Actuator 1 input displacement and X/Y output
displacement
(b 1 0z

(b) actuator 1 input displacement and @, output angle
8 1

Fig. 8 Input and output data when actuator 1 work

(a) 2 X/Y
(a) Actuator 2 input displacement and X/Y output

displacement

(b) 2 0,
(b) Actuator 2 input displacement and ¢, output angle
9 2

Fig. 9 Input and output data when actuator 2 work

(a) 3 X/Y
(a) Actuator 3 input displacement and X/Y output
displacement
(b 3 0z

(b) actuator 3 input displacement and @, output angle
10 3

Fig. 10 Input and output data when actuator 3 work
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