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Mechanical Properties of Right-Angle Flexure Hinge Unit
Considering Transverse Force Bending

XIA Daopeng, LAI Leijie
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract; For right-angle flexure hinge unit under compound loads on the plane, in order to analyze its mechanical
properties , displacement of the free end of flexure hinge under transverse load and bending moment was obtained by using
the elastic mechanics method. From the hypothesis of micro deformation of ideal elastic body, total displacement of the
free end of flexure hinge was obtained by the superposition method, and the flexibility matrix of flexure hinge be
obtained. The overall stiffness matrix was introduced when the displacements of right-angle flexure hinge unit were not
zero at both ends. Through finite element simulation, it is verified that when the transverse load acts on the free end of
the flexure hinge, due to the influence of shear force on the displacement of flexure hinge, accuracy of the flexibility of
right-angle flexure hinge introduced in this paper is very high. Especially when the ratio of height to length of flexure
hinge is greater than 1/5, the analytical solution in this paper is more accurate than the material mechanics solution.
This paper provides a certain reference for further study of the mechanical properties and practical application of right-
angle flexure hinge.
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Figure 1 ~ Schematic diagram of flexure hinge
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Figure 2 Force condition of flexure hinge unit
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Figure 3 Deformation of flexure hinge

during fixed at right end
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Figure 4 Deformation of flexure hinge fixed at left end
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Figure 5 Overall deformation of flexure hinge unit
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Table 1 Dimensions of flexure hinge and calculation results and errors of flexibility C .,
FFEC,_p x107/(m - N7")
215 b/mm t/mm I/mm /1 ! RZ e,/ % TRZ e,/ %
FERL 12 fi% ARSI A IRITS BT
1 1 0.5 5 1/10 56.338 000 56.900 000 55.865 000 0.846 7 1.853 0
2 1 1.0 8 1/8 28. 845 000 29.295 000 28.896 000 0.176 4 1.3800
3 1 2.0 10 1/5 7.042 300 7.323 200 7.193 300 2.099 0 1.806 0
4 1 4.0 10 2/5 0. 880 280 1.020 800 0.982 760 10.430 0 3.8710
5 1 6.0 12 172 0.450 700 0.563 100 0.537 130 16.090 0 4.8350
6 1 10.0 10 1 0.056 338 0.112 540 0.104 270 45.970 0 7.9310
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Figure 6 Finite element model of flexure hinge
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Figure 7 Finite element deformation of flexure hinge
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