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Abstract: To increase the axial stiffness of a Lamina Emergent Torsion( LET) under the condition of
invariable rotational stiffness, a new tensile flexure hinge was designed by improving traditional LET

structures. Base on the structure of Lamina Emergent Mechanisms(LEMs), the whole LET structure
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was equal to a spring stiffness model. By modeling the spring stiffness model in theory, the closed-
form solution was obtained. Then, a Finite Element Analysis ( FEA) model was set up by the
ANSYS to analyze the deformations under the rotating load and axial load and to compare with the
previous theoretical model. Results show that the equivalent stiffness solution based on spring
stiffness model is consistent with that of the simulation analysis, in which the bending tensile stiffness
of the tensile LET is only 1. 2 times that of the LET, but tensile stiffness is 76. 43 times that of the
LET. It indicates that the bending stiffness does not increase obviously, but the tensile stiffness of the
tensile LET has significantly increased effectively and the tensile capacity of the LET is improved
greatly. The design of the tensile LET meets expectation.

Key words: tensile flexure hinge; LLamina Emergent Mechanism(LEM); Lamina Emergent Torsion (LET) ;

spring stiffness model; Finite Element Analysis(FEA)
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Fig.1 Tensile LET flexure hinge
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Fig. 6 Calculated values of theory and the finite element
of traditional LET under moment
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Tab. 3 Values of theoretical calculation and the results of finite element analysis of traditional LET at different moments

B4 T/(N » mm) 0.2 0.4 0.6 0.8 1.0 1.2 1.4
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Tab. 4 Values of theoretical calculation and the results of finite element analysis of traditional LET at different pull
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Tab.5 Values of theoretical calculation and the results of finite element analysis of tensile LET at different moments
EJE T/(N « mm) 0.2 0.4 0.6 0.8 1.0 1.2 1.4
HBRICH A 6 (X10 *rad)  1.46 2.92 .37 5.83 7.29 8.75 10. 21
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Fig.9 Calculated values of theory and the finite element

of Tensile LET under moment
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Tab. 6 Values of theoretical calculation and the results of finite element analysis of tensile LET at different pull

$i )1 F/N 0.2 0.4 0.6 0.8 1.0 1.2 1.4
HRRITTHEM " (X10 *mm)  1.58 3.17 4.75 6. 34 7.92 9. 50 11.09
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of Tensile LET under pull
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