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Identification of Fractional—derivative—model Parameters
| of Viscoelastic Materials Using an Optimization Technique

2H g o] T &t
Sun—Yong Kim and Doo—Ho Lee
(2006 4€ 279 HF; 20069 119 249 AAlgke)
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ABSTRACT

Viscoelastic damping materials are widely used to reduce noise and vibration because of its low
cost and easy implementation, for examples, on the body structure of passenger cars, air planes,
electric appliances and’ ships. To design the damped structures, the material property such as
elastic modulus and loss factor is essential information. The four—parameter fractional derivative
model well describes the dynamic characteristics of the viscoelastic damping materials with respect
to both frequency and temperature. However, the identification procedure of the four—parameter is
very time—consuming one. In this study a new identification procedure of the four—parameters is
proposed by using an FE model and a gradient—based numerical search algorithm. The
identification procedure goes two sequential steps to make measured frequency response
functions (FRF) coincident with simulated FRFs: the first one is a peak alignment step and the
second one is an amplitude adjustment step. A numerical example shows -that the proposed method
is useful in identifying the viscoelastic material parameters of fractional derivative model.
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Fig. 3 The two—step identification procedures
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Table 1 The results of the parameter identification
Ratio[Identified/True, %]
No. of lter. [ a, G B d, T,
N=1 211 100.01 100.53 98.23 99.38 30.34 12.32
One—step method
N=2 152 100.06 100.26 100.49 98.94 100.45 100.23
1% Step ' 23 99.94 99.84 88.99 98.69 100.00 96.94
Two—step method e -
2" Step 41 100.06 100.00 100.00 99.79 99.79 100.51
Table 2 Identification results started from P—multiple values of the true values
Initial values (True value/ Identified value) X 100 [%]
P=0.01 P=0.1 P=10. P=100. P=random P==%10
Parameter True lsl 2nd 151 2nd lst 2nd 1st 2nd 151 an 15! 2nd
value
ay 338.2 1 99.93 | 100.3 { 100.1 | 100.1 { 101.8 | 99.99 | 100.0 - 98.27 | 99.99 | 100.0 | 100.0
a, 2485 | 100.0 | 100.0 { 100.2 | 100.0 | 99.19 | 100.0 | 101.9 - 100.8 |'100.0 | 100.8 | 100.0
[e5 0.12 | 103.5 | 100.0 { 112.5 | 100.0 | 575.0 | 100.8 | 9957. - 77.96 | 100.8 | 88.95 | 100.0
d, 12222 | 100.6 | 99.85 | 101.4 | 99.79 | 99.97 | 100.0 | 999.8 - 100.0 | 100.0 | 90.02 | 99.79
Jij 0.47 199.99 | 100.0 | 100.0 | 100.0 | 99.76 | 99.99 | 106.3 - 100.2 | 99.99 | 100.2 | 99.99
T, 15.6 | 99.43 | 100.0 | 103.2 | 100.5 1 100.7 | 100.0 | 9943. - 99.32 | 100.0 | 100.6 | 100.0
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