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Fig. 1 3D model of S-shaped flexure hinge
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Fig.2  S-shaped flexure hinge which has n bending segments
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Fig.3 Dimension labels for bending and torsion segments of

S-shaped flexure hinge in bending condition
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Tab.1 Comparison of bending rotation angle:
theoretical calculation and finite element simulation

analysis, together with the error

v L BL oY eIt AHXT
(N+mm) {H/rad {H/rad R/ %
10 0. 1092 0. 1093 0. 09
20 0.2184 0.2186 0.12
30 0.3276 0. 3280 0.11
40 0.4367 0.4372 0.11
50 0. 5459 0. 5465 0.11
60 0. 6551 0. 6557 0. 09
70 0.7643 0. 7649 0. 08
80 0. 8735 0. 8741 0.07
90 0.9827 0.9832 0.05
100 1.0918 1. 092 0.02
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Fig.5 FEA model of the S-shaped flexure hinge showing the
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Fig.6 FEA model of the S-shaped flexure hinge showing

the stress in bending condition
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Fig.7 Dimension labels for bending and torsion segments of

S-shaped flexure hinge in torsion condition
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Fig.8 Associated torsion spring model of

S-shaped flexure hinge
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Tab.2 Comparison of torsion angle: theoretical
calculation and finite element simulation

analysis, together with the error

L3 5 380 HE A E AEXT
(N+mm) {Ei./rad {E./rad TR/ %
10 0.1107 0.1170 5. 66
20 0.2215 0.2316 4.58
30 0.3322 0.3428 3.19
40 0.4429 0.4510 1.82
50 0.5536 0.556 4 0.50
60 0. 664 4 0.659 1 0.79
70 0.7751 0.759 4 2.03
80 0.8858 0.8570 3.26
90 0.996 6 0.9520 4.47
100 1.107 3 1.044 0 5.72
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Fig.9 FEA model of the S-shaped flexure hinge showing

the stress in torsion condition
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Fig. 10 LEMs slider mechanism model of the S-shaped

flexure hinge in original state
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Fig. 11 LEMs slider mechanism model in expanded state

and magnification of the S-shaped flexure hinge
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Fig. 12 LEMs slider mechanism model in its operating state
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Fig. 13 LEMs slider mechanism FEA model

in its operating state
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Elasto-dynamics Optimal Design of Spatial Parallel Mechanism

Chen Xiulong Zhang Zhonggong Deng Yu

(College of Mechanical and Electronic Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract;: The elasto-dynamics optimal design of 4 — UPS — UPU 5 — DOF spatial parallel mechanism was
studied. The elasto-dynamic models of 4 — UPS — UPU spatial parallel mechanism were established based
on kineto-elasto dynamics. The total mass function and base frequency function of the parallel mechanism
were integrated into a comprehensive optimization objective function, and the restrictive condition of the
maximum deformation energy and the maximum dynamic stress of five driving limbs were considered as
constraint equations to perform the optimal design. The optimized methods, such as fmincon function in
matlab software and genetic algorithms were usedrespectively. The optimal parameters of the mass of
moving platform and the sectional area of five driving limbs were determined based on the optimal design.
And the correctness and rationality of the optimized method and results were verified.

Key words: Spatial parallel mechanism Elasto-dynamics Optimal design
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Design and Test of Lamina Emergent Mechanisms S-shaped Flexure Hinge

Qiu Lifang Meng Tianxiang Zhang Jiugiao Yang Debin
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract; Part of the challenge in designing LEMs ( Lamina emergent mechanisms) comes in designing
the suitable flexure hinges. A new S-shaped flexure hinge used on LEMs was proposed and its structure
was designed. The bending stiffness equivalent and torsion stiffness equivalent of the S-shaped flexure
hinge was presented. By theoretical calculation and finite element simulation analysis of the design
example, the correctness of the calculation formula and simulation models was verified. The LEMs slider
mechanism base on S-shaped flexure hinge was produced. The FEA model and test results prove that this
mechanism can produce large deformation with high accuracy in operating state, when the displacement of
slider reached to 76 mm, the FEA and test results are basically the same, the deviation between them is
0.76% .

Key words: LEMs S-shaped flexure hinge Equivalent stiffness LEMs slider mechanism



