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Research on Flexible Beam of Force Measuring Mechanism of

Engine Platform
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(The Second Research Institute, China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: The flexible beam’s stiffness performance directly affects the accuracy of wind tunnel cassette strain
gauge balance, and it is an important guarantee for accuracy of test data of engine test bench, whereas flexible
hinge design is the key of flexible beam design. Firstly, four kinds of typical flexible hinges are analyzed by fi-
nite element method, and one flexible hinge which has good integrated stiffness is selected. Secondly, for select-
ed hinge style, the influence of three key structural parameters on hinge stiffness performance is researched. Fi-
nally, basis on above research, five kinds of min-thickness flexible beams are designed and analyzed by finite ele-
ment method, and their stiffness performance are validated by loading test. The result shows that the hinge
width =40 mm, radius R=50 mm and min-thickness z=40 mm can get best stiffness performance, in addi-
tion, there is a good agreement between calculation and test(the maximum error is less than 5%). It indicates
that by using the finite element method, the design and optimization of flexible beam are feasible and reliable.
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Fig. 1 Force measuring mechanism configuration
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Fig. 2 The finite element model of four

kinds of flexure hinges
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Table 1 Stress and maximum node deformation

results of flexure hinges under single load
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Fig. 3 Relationship between flexure stiffness and ¢
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Fig. 4 Relationship between flexure stiffness and R
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Fig.5 Relationship between flexure stiffness and b
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Fig. 6 Finite element model of a flexible beam
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Fig. 7 Stress and deformation of axial load case
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Fig. 8 Stress and deformation of side load case
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Table 2 Stress and maximum node deformation

results of the flexible beams under single load
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Fig. 9 Sketch of flexible beam lateral loading device
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test and calculation
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