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(Experimental Identification of Nonlinear Parameters in Frequency Domain)

(Won-Jin Kim, Youn-sik Park)
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Table 1 The results of identified parameters using

frequency domain method
model K([N/m] CI[N-s/m] F,[N]
linear 6259.1 392.0
¢=68.5 ¢=70.1
nonlinear 6378.2 184.6 12.3
c=69.8 ¢=33.0 c=12.3

¢ : contribution rate to joint force
(X, - X )max = 0.0109 [m)
(%r = X; Jmax = 0-1787 [ny/s]

Table 2 The results of identified parameters using time
domain method

model K[N/m] C[N-s/fm] F,[N]
nonlinear  6790.6 188.5 4.1
c=74.0 ¢=33.7 c=4.1
MSE, =87[%] MSE,=8.1[%]

Table 3 The results of identified Coulomb friction

parameters
2-th mode 4-th mode
Freq. [Hz)| F,[N] |Freq.[Hz]| F [N}
28 0.358 82 0.563
29 0.349 83 0.616
30 0.341 84 0.631
31 0.336 85 0.598
32 0.333 86 0.576
optimum | 0.359 optimum | 0.602

Xmax = 0.749 [m/sec.]{Xmax = 0.725 [m/sec.]

Xmax = 1.340 [mm]

Xmax = 3-898 [mm]

Fig. 1 Photograph of suspension testing system
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(a) the case using linear model (MSE = 11 %)
8
.......... estimated
._g . —— measured
E a
)
g
) ! 2 3 ¢ )
time [sec.]

(b) the case using nonlinear model (MSE = 4.0 %)

Fig. 2 Measured and estimated accelemtion when the
input has 1.5~2.5 Hz frequency band
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(a) the case using linear model (MSE = 17.2 %)
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Fig. 3 Measured and estimated acceleration when the

(b) the case using nonlinear model (MSE = 6.5 %)

input has 2.5~3.5 Hz frequency band

© [75] [ o]

FFT analyzer

(@ polyethylene beam (30X 8X 590 mm)
@ plate spring (Coulomb friction)

(® exciter (B&K #4371)

(9 force transducer (laboratory maded)

Fig. 4 Beam structure having Coulomb friction
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Fig. 5 Linear mobility at beam free end
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(a) the input has 12~44 Hz frequency band
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(b) the input has 66~98 Hz frequency band

Fig. 6 Measured and estimated response power
spectrum
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