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Estimation of vibration characteristics of structures
using substitution of virtual viscoelastic materials at
contact surfaces

FERT: FiEE M, Kyoto University Reiji Hirasawa

WA IS RIS\ C, B RS ES 7 & Ol O IRV IR SR DR E I R & B2 52 5. LovL, Bl
T ORIWE & WERIE T HEED L <, REEHEOHETE 2 REIC LT D, B, BEEOHEREHLL, 20779472
DOREEEWET D2 LIXRMETH S, ABFIETIE, BERE T EERZ (AR ICE S 5 Z & T, AIRERESE
FAWCHEfilifi 2 & oD 2 > T T4 T U ARRET D2 HIEEHEET L. ZO0IC, Bfilimics i) 2N EROE
%xﬁ~fA’%k6wfﬁﬁ%@ﬁ¢®ﬁﬂ%ﬁ%mﬁféﬁﬁéﬁ%76 FERVE T, USRI OHPHEE &8

WL DBREMEEZBELTRY, VI alb—a UIERD B EREHIERO LA V) —[RHERETE . REHEICLD
:/774?/%@%&%5%/::V—y3/k%ﬁ@m&_i@ﬁAt.%@ﬁ%,ﬂﬁﬁmé@t 7S ITRE
<Ly 23 fFoETHESNZ. LirL, BAEESHEIT 8, SHMMEHCER T 2 FEORAMEIN R Sz,

In mechanical structures, the vibration characteristics of contact surfaces such as member fasteners have a
significant effect on the overall vibration characteristics of the machine. However, the stiffness and damping of
contact surfaces are difficult to estimate. In particular, estimation of damping is difficult, and it is difficult to estimate
the magnitude of compliance. In this study, we construct a method to estimate the compliance of mechanical
structures including contact surfaces using the finite element method by replacing the region near the contact surface
with a virtual viscoelastic body. For this purpose, we propose a method to determine the material properties of the
virtual viscoelastic body based on the deformation mechanism of microparticles on the contact surface. The proposed
method takes into account the elasto-plastic deformation of microparticles and the history damping due to slippage,
and the Rayleigh coefficient of the virtual viscoelastic body can be determined from the simulation results. The
accuracy of the compliance estimation by the proposed method was investigated by comparing simulations and
experiments. As a result, the peak height of the frequency response was estimated by a factor of 2.13 at most. However,
the natural frequencies did not match, indicating the limitation of the method to replace isotropic materials.
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Fig. 1. Modeling of structure with contact surface. Fig. 2. Schematic for estimating elasto-plastic deformation.
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