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(Nonlinearity Detection using a Higher Moment)

(Han-Kee Jang, Kwang-Joon Kim)
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Table 1 Dependence of the kurtosis for a sinusoidal

wave on the external noise effect

(confidence interval : 1.491-1.509)

Table 2 Relative magnitudes of linear terms and a cubic stiffness

nonlinear term for sinusoidal inputs of frequecy 1.2Hz at
several amplitudes.

(%)
NSR(%) kurtosis linear term nonlinear term
0 1.50018 input amplitude my | cy ky kyy?
1 1.49888
2 1.49983 iN 428 11.5] 45.6 0.15
3 1.50135 5N 41.6| 11.1| 44.2 3.14
4 1.50343 25N 358| 941 374 17.4
5 1.50609
6 1.50929*
7 1.51306 Table 3 Relative magnitudes of linear terms and a quadrqtic damping
8 1.51740 nonlinear term for sinusoidal inputs of frequecy 0.4Hz at
9 1.52220 several amplitudes.
10 1.52760 (%)
linear term nonlinear term
input amplitude r o -
inpul ampHiu my | ey | ky enylyl
IN 888 | 696 84 0.023
5N 864 | 675, 80.7 391
25N 755 | 592 705 16.0
Table 4 Relative magnitudes of linear terms and a Coulomb friction
nonlinear term for sinusoidal inputs of frequecy 0.4Hz at
several amplitudes.
(%)
linear term nonlinear term
input amplitude my | cy Ky Fasign[ ]
IN 132 | 585 | 639 17
SN 9.65 | 6.74 | 79.6 4.06
25N 890 | 6.96 | 83.3 0.85
sinusoidal R sinusoidal
input ——— Linear system [——¢» output
sinusoidal distorted output

input ———— Nonlinear system -—— from sinusoidal

wave

Fig.1 Input-output relation of a linear and nonlinear system in case of
~ ~ asinusoidal input
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Fig.2 Comparison of capabilities of the kurtosis and the

- sig-function to detect a cubic stiffness nonlinearity.

(input levell; 5N, input level 2; 25N)
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Fig.3 Comparisons of capabilities of the kurtosis and the

sig-function to detect a quadratic damping nonlinearity.
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Fig.4 Comparison of the capabilities of the kurtosis and the

sig-function to detect a Coulomb friction nonlinearity.

(input level 1; 25N, input level 2; 1N)



