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Inverse identification of support stiffness and damping of
hoop based on measured FRF
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Abstract: To create the dynamic model of the aeroengine pipeline system effectively, it
is necessary to obtain mechanical characteristic parameters of the hoop such as the support
stiffness and damping under dynamic load. An inversed method for identifying the support
stiffness and damping was proposed based on the measured frequency response function
(FRF). The inverse identification procedure was determined for the single pipeline supported
by double hoops. The dynamic model of the pipeline system were created by the developed fi-
nite element method, and the formulas of solving the FRF of pipeline system was also given.
The inverse identification algorithm based on sensitivity analysis was proposed to identify the
stiffness and damping of the pipeline hoop. A typical pipe hoop was chosen as an example to

obtain the support stiffness and damping. The identified mechanical characteristic parameters
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of the hoop were inputted into the created finite element (FE) model. It was found the rela-

tive errors between calculated and measured natural frequency and corresponding FRF were

less than 9%5. Then, the rationality of the developed identification method was validated. In

addition, the identification results indicate that the support stiffness and damping of the hoop

are frequency dependent, and the horizontal and vertical values of these parameters are different.
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Table 2 Support stiffness of y direction

xS zAEFEIZAER
Table 5 Support damping of z direction

S A TR SR i 2 B o/
e
B H./ H,/  (|H,—H.[/
((N+s)/m)

((m/s)/N) ((m/s)/N)  H,) /%
1 0.134 0.1342  0.000014  2871.6586
2 0.296 0.2957  0.000009 67.6960
3 0. 049 0.0489  0.000079  308.9724
4 0. 227 0.2266  0.000003  24.8051
5 0. 060 0.0603  0.000053  1008.1970
6 0. 025 0.0254  0.000013  268.4003
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4 1767.112 1767.1122 0. 00002 2.1979
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5 2711.733 2711.7332 0. 00001 2.4130
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Table 4 Support damping of y direction
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