EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

2 HlIIROHNKSL Y @ B
ToO&ET I O0EME

R, BB5E / NAGAMATSU, Akio

di

22

PDF issue: 2024-12-21

1 ¥R RE)E AL

(HhkZ#& / Publisher)
HABRES

(#:E4 / Journal or Publication Title)
NEF EIRBIDOFIE] Y RI D LERRYE

(% / Volume)
2003

(& / Number)
8

(BAss~R—< / Start Page)
250

(38 T7T~R—< / End Page)
253

(F1T5E / Year)
2003-10-30



The Japan Soci ety of Mechanical Engineers

222 HIIEONSHL Y

(FE1H KRB E

SrualvwrudDE)

Mechanism of Damping
( 1** Report Vibration and Viscosity : A Bridge between Micro and Macro )
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Akio NAGAMATSU, Hosei University, Kajino-cho 3-7-2, Koganei-shi, Tokyo

Mechanism of damping is studied in this paper from the both viewpoints of micro and macro. First, it
is explained how viscosity originates in the potential energy field caused by van der Waals gravity and
electronic exchange rejection force among atoms and molecules. Second, it is described how viscous
damping force proportional to velocity is caused by shear displacement between atomic rows
accompanying material rearrangement. Third, role of viscosity in the free vibration is related. Forth, it
is explained how amplitude increases infinitely in the resonance of forced vibration of undamped
system. Fifth, the process is shown by which damping makes the resonance stable in forced vibration,

and its mathematical expression is given.
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Fig.1 Potential energy field among atoms
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Fig.2 Relative shear movement
between rows of atoms or molecules
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Fig3 Dynamical model of single degrees of freedom  system
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Fig.4 Resonance phenomena in forced vibration
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Fig.5 Works done by exiting force in one period of forced vibration
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