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Experimental Modal Analvsis using Proportional Viscous - Hvsteretic

Damping Svstem on the Rolling Stock

Voon-Kill Choi - Ue-kan Aim

ABSTRACT

i this study, the modal analysis 15 adopted for the investigation of vibratory
Charactersities of o rolling <tock. A governing cquation for this svstem is derived on a
condition that the rolling stock is in proportional viscous damping  and proportional
hysleretic damping

By applving this method a computational modal analvsis software 1= developed.
The validity and reliabiliee of this method s verificd by comparing the results for the
Above case and with those ol 4 system having proportional viscous damping and a
syvstem having general  viscous damping. A svstem that has non lincarity, an ¢rror
from the calculation may oceur 1n the analysis. In this case, we applied the piecewise

lincar method to estimate the modal parameters.
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Table 1 Sum of square error

General Proportional | Proportional
viscous viscous | viscous
damping damping hysteretic
System system damping system
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Fig. 7 Heaving mode (10.0 Hz)

Fig 8. Pitching mode (11.13Hz)

FREQ. ZETA EIG. SIG. HYS. A%

52 08%4E-02 0.330E+02 0.295E+00 0513E-01 0.414E-05
88 0901E-02 0.553E+02 0.498E+00 0.558E+01 0.203E-05
100 0864E-02 0.629E+02 0.544E+00 0.757E+01 -0.729E-05
112 0.820E-02 0.701E+02 0575E+00 0.958E+01 -0.189E-04
134 0.145E-01 0839E+02 0.122E+01 0.131E+02 -0.175E-04
144 0.145E-02 0OBE-02 0.131E+01 0.154E+02 -0.805E-04
149 0.765E-02 0.934E+02 0.714E+00 0.936E+01 -0.465E-04
155 -0.892E-02 0.974E+02 -0.869E-01 0.544E+02 -0.356E-05
158 0.335E-02 0.993E+02 0.333E+00 0.119E+02 -0.966E-05
164 0526E-02 0.103E+03 0.543E+00 0.122E+02 -0.313E-04
169 0.249E-01 0.106E+03 0.265E+01 0.239E+02 0.500E-10
186 0.187E-01 0.117E+03 0.219E+01 0.201E+02 -0.183E-04
201 0392E-02 0.126E+03 0.495E+00 0.266E+02 -0.503E-05
206 0.876E-02 0.130E+03 0.114E+01 0.265E+02 -0.161E-04
214 0697E-02 0.135E+03 0.939E+00 0.275E+02 -0.970E-04
220 0445E-02 0.138E+03 0.613E+00 0.309E+02 -0.132E-04
231 0937E-03 0.145E+03 0.136E+00 0.385E+02 -0.642E-05
239 0507E-02 0.150E+03 0.762E+00 0.347E+02 0.137E-04
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Fig. 9 Roing mode (1328 Hz)

Fig. 10 First bending mode (15.96 Hz) ©
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Fig. 11 First torsional mode (23.69 Hz)
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