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Nonlinear Hinge Dynamics Estimation of Deployable Missile Control Fin
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ABSTRACT

The nonlinear characteristics for the hinge of a deployable missile control fin are investigated experimentally. The
nonlinearity is caused by a worn or loose hinge and manufacturing tolerance and cannot be eliminated completely. The
structural nonlinearity has an effect on the static and dynamic characteristics of the control fin, Therefore, it is necessary
to establish the accurate nonlinear model for the hinge of the control fin. In the present study the existence of
nonlinearities in the hinge is confirmed from the frequency response experiments such as tip random excitation and base
sine sweep. Using the system identification method, especially, “Force-State Mapping Technique”, the types of
nonlinearities are identified and the nonlinear hinge model of the control fin is established.
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Fig. 4 Upward and downward base sine sweep.
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Table 1 Identified parameters of a nonlinear hinge.

Frequency X K K; 5 52 G F. P
N-m/rad  N-m/rad  N-m/rad rad rad N-m-sec/rad N-m N-m
5Hz 365.72 65.62 436.63 -0.0050 0.0194 0.211 0.192 -0.185
15 Hz 364.42 56.17 421.84 -0.0050 0.0196 0.131 0.194 -0.105
30 Hz 366.23 60.31 410.63 -0.0047 0.0197 0.102 0212 -0.112
40 Hz 398.33 62.78 427.26 -0.0042 0.0187 0.086 0.203 -0.030
 Avemge 37367 6122 42409 00048 00194 0132 0200  -0.108
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