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Identification of Dynamic Joint Characteristics Using a Multi-domain FRF-based
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ABSTRACT

A method of identifying structural parameters such as stiffness and damping coefficients at interfacial points of
vibro-acoustic systems is suggested using an optimization technique. To identify the parameters using a numerical
optimization algorithm, cost functions are defined. The cost function should be zero at the correct parameter values. To
minimize the cost functions using an optimization technique, a design sensitivity analysis procedure is developed in the
framework of the multi-domain FRF-based substructuring method. As a numerical example, a ladder-like structure
problem is introduced. With known parameter values and different initial guesses of the parameters, convergence
characteristics to the exact value are compared for the three cost functions. Investigating the contours of the cost
functions, we find the first cost function has the largest convergent region to the correct value. As another practical
problem, stiffnesses of engine mounts and bushings in a passenger car are identified. The numerical examples show that
the proposed method is efficient and accurate even when applied to realistic problems.
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Table 1. Estimation results for the ladder problem
|Errors| (%)
Initial Guess M=L1.5 M=0.5 M=4 =5

Properties 5:?5; Y, |V, ||| Y Y, Y Y,

Ki| LES | 0.0 | 99. | 67. | 63. | 0.0 | 27. | 3E-6 | 51. | 730 | 91 | 43. | 90.
3% 'ka | 1Es | 0.0 | 28 [1200] 23 | 0.0 | 80. [ 0.0 8900 1800 8900 | 8900 | 770
(ﬁ;) K3 | 1E8 | 0.0 | 74. | 24. | 45. | 0.0 | 91.| 0.0 [1960| 94. | 8.4 | 6.9 | 24.
K4 | LE8 | 0.0 | 29 {6400 | 3.3 | 0.0 | 23. | 1E-6 | 13. | 14. | 25 | 13. | 900

2 | CL| LE3 | 00| 20 | 53 | 710 | 1E-6| 64. | 265 | 67. | 73. | 350 | 300 | 550

A2 | C2| 1E3 | 0.0 | 39. [ 8900 | 178 | 0.0 | 62. | 4E-5 4100 | 99. | 99 | 970 | 30

(Nsec/ | 3| 1E3 | 0.0 | 90. | 75. | 99. | 0.0 | 67. | 1E-5 | 8300 | 240. | 5100 | 15. | 560

™ "ca | 1E3 | 0.0 | 59 |5200| 80. | 1E-6 | 15. | 1E-5 | 126. | 110 | 220 | 89. | 480
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