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A Finite Element Approach of Spring-Mass System Considering

Inertial Effects of Spring Mass

by Takeshi SawanoBori, Masanobu NakaMurRA and Yukiharu AkivAMa

Abstract

Recently, it is required to consider synthetically the dynamic characteristics of the spring-
mass system from the standpoint of both vibration isolation and noise isolation. In the present
paper, application of the finite element method is proposed in order to answer this request.
Mass and stiffness matrices are derived by the use of exact solution of the coil spring in
equilibrium. Calculated values using finite element approach agree well with experimental values,
and dynamical characteristics of spring-mass system become clear for wide range of frequency.
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Table 1 Dimensions of coil spring
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Fig. 10 Diagram of measuring system for experi-
ment
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Table 2 Comparison of the experimental results
with calculated results

©=2.30
7=2.70 n=6.5 d=4mm
$=4.25 a=4,8° r=13 mm
% B E (Ho) % ¥ 18 (Hz) EEhe—F
19.6
19.2 _ BM-1
19.7
55.0 RM-1
61.5
63.6 TM-1
152
157 BM-2
153
338 336 TS-1
368 374 RS-1
468
472 _ BS-1
474
644 639 TS-2
707 693 RS-2
759
762 _ BS-2
771
909 899 TS-3
1018 992 RS-3
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