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Analysis and test verification of stiffness and damping

characteristics of aviation clamp with cushion
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(School of Electromechanical and Automotive Engineering,
Yantai University, Yantai Shandon 264010, China)

Abstract: The stiffiiess test device of clamp with cushion was developed. The linear stiff-
ness and torsional stiffness of different specifications-of clamp were measured respectively. The
measured value of-clamp stiffness was introduced. into the finite element model of clamp pipeline
system. The error was about 5% by _eomparing the numerical calculation of pipeline inherent
characteristics with the test results, verifying the accuracy of clamp stiffness parameters. Further-
more, aclamp damping measurement-system was built, and the corresponding modal damping
ratio was obtained by measuring the dynamic transmissivity of the clamp. The measured value of
the clamp damping was introduced into the finite element model of the clamp pipe system. The
error between the numefical ¢alculation results and the test results was about 30% , which further
verified the effectiveness of the damping measurement method. This method can provide the tech-
nical reference for design of the clamp support of aviation complex pipeline system.
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Fig.5 Stiffness test curve and fitting stiffness of ¢8 clamp
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Table 3 Modal damping ratio of clamp
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Table 4 Pipe size and material properties

PR /GPa %/ (kg/m*) HAR LR KJE /mm Hh A% /mm M4 /mm
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196 7850 0.3 500 8 7
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Fig.10  Schematic diagram of hammer test
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Table 5 Natural frequency comparison
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