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As a means to determine boundary conditions of machines and structures accurately, experimental
identification techniques attract interests of engineers and many techniques have been proposed. In
practice, there are cases in which measurement of the response at, or application of the excitation
on, the boundaries is difficult. In addition, there are cases in which the dynamical properties of the
boundaries possesses nonlinearity. So the authors proposed identification techniques which do not
require neither measurement of the response nor application of the excitation at the boundaries and
which are applicable to nonlinear boundary conditions. This study aims to extend the techniques
to the one which does not require measurement of the excitation. In this report, as a basic study, a
technique for beams is proposed. Applicability of the proposed technique is confirmed by numerical
simulation.
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Fig. 1 Model of the beam
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Fig.2 Form of the beam



Table 1 Parameters of the beam

Length I [m] 8.00 x 10~}

Length /; [m] 1.33x 10!
Width b, [m] 1.90 x 1072
Width b, [m] 9.50x 1073
Thickness 4 [m] 2.00x 1073
Young’s modulus E [Pa] 2.06 x 101!

Density p [kg/m®] 7.84 x 10°
Damping coefficient C [Ns/m] 2.50 x 10!
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Fig. 4 Deflections at x) and x3 at the excitation frequency
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Fig. 5 Fourier spectrum of deflection at x| and x3
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Table 2 Original and identified parameters

Parameters Original Identified 1 | Identified 2
i [ke) 0.020 0.020 0.020
s kel 0.040 0.040 0.039

1) [kgm?] 0.060 x107'| 0.060 x107"| 0.044 x107"
I, [kgm?) 0.012x107" 0.011 x107"| 0.021 107!
cor [Ns/m] | 0.050 x10 | 0.049 x10 | 0.045 x10
cya [Ns/m] | 0.060 x10 | 0.059 x10 | 0.066 x10
¢g [Nms/rad]| 0.080 0.074 0.072
cp [Nms/rad]| 0.070 0.082 0.006
kyi [N/m] 0.980 x10% | 0.980 x10° | 0.981 x10°
kya [N/m] 0.750 x10° | 0.750 x10* | 0.760 x10°

ko [Nmyrad] | 0.500 x10> | 0.500 x10% | 0.415 x10?
kg [Nm/rad] | 0.700 x10% | 0.716 x10? | 0.843 x10?
@ [N/m?] | 0.000 x10° | 0.005 x10° |-0.019 x10°
@, [N/m*] | 0.000 x10° | 0.004 x10° | 0.008 x10°
g [Nm/rad?]| 0.000 x10* | 0.002 x10* |-0.205 x10*
g [Nm/rad?]| 0.000 x10* |-0.008 x10* | 0.170 x10*
B IN/M*] | 0250 x10% | 0.253 x10% | 0.241 x10°
Buz IN/M?] | 0.750 x10% | 0.754 x10% | 0.706 x10%
Bar [INm/rad®1| 0.500 x107 | 0.518 %107 | 0.446 %107
Be [INm/rad®]| 1.000 x107 | 1.031 %107 | 0.701 x10’
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Table 3 Original and identified parameters when
the effective masses and moments of in-

ertia are not assumed

Parameters Original Identified
m kgl 0.020 -
42 [kg) 0.040 -
Iy [kgm?] 0.060 x10~* -
I, [kgm?] 0.012 x10! -
Cuwt [Ns/m] 0.050 x10 | 0.045x10
Cup [Ns/m] 0.060 x10 | 0.066 x10
¢o) [Nms/rad]| 0.080 0.071
cgz [Nms/rad]| 0.070 0.006
kyy [N/m) 0.980 x10% | 1.002 x10?
ky2 [N/m] 0.750 x10° | 0.549 x10?

ke [Nm/rad] | 5.000 x10 | 7.843 x10
kg [Nmy/rad] | 7.000 x10 | 9.222 x10
@ [N/m?] | 0.000 x10° | 0.028 x10°
ay [N/m?] | 0.000 x10° [ 0.007 x10°
@g [Nm/rad®]| 0.000 x10* (-0.006 x10*
g [Nm/rad?][ 0.000 x10* | 0.165 x10°
Bur [N/m*] | 0.250 x108 {-0.311 x10®
Buz IN/m?] | 0.750 x108 | 0.764 x10°
Bor [Nm/rad®]| 0.560 x107 [-0.097 x107
Bez [Nmyrad®]| 1.000 x107 | 2.733 x107
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