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Abstract: Elliptic flexure hinges have both advantages of larger moving ranges and higher moving ac-
curacy from right-angle flexure hinges and circular flexure hinges. Therefore, this paper designs a two
axis flexible supporting platform with an elliptic flexure hinge used in a fast steering mirror system.
For a fast response required by the system, the flexible supporting platform needs to maximize its nat-
ural frequency within the material's allowable stress. Firstly, the theoretical formulas of the maximum
stiffness including the parameters of the allowable stress and rotating angle are deduced. The lumped
parameter analysis method is adopted to obtain the relationship between the stiffness of flexible sup-
porting platform and the stiffness of single flexure hinge. Then, the closed-form solution about the

low order natural frequency of the two axis flexible support platform is deduced. A finite element
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model are created to perform experiments to assess those equations . The results compared by finite
element analysis and theoretic calculation show that the relative error of the platform’s natural fre-
quency and maximum stress is within 5%. The relative errors of platform's stiffness got by the experi-
ment, simulation and the theoretic calculation are 3. 86% and 5.75%, respectively. These results in-
dicate that the theoretical formula proposed in this paper is benefit for engineering structural design,it
not only meets the requirements of engineering design, but also saves a lot of time . The most impor-
tant thing is that it can help to achieve the optimal stiffness in theory.

Key words: fast steering mirror;elliptic flexure hinge; flexible supporting platform; stiffness optimi-

zation; natural frequency
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Fig. 1 Diagram of elliptical flexure hinge and two-ax-

is flexure platform
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