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Fig. 1 Belt-drive system with two pulleys and a one-way clutch
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Table 1  Properties of the belt — drive with one-way clutch
Item Value Dimensionless
Value
Radius of pulleys r, r, 0.042m -
radius of accessory r, 0.0839m -
rotation inertia J, 0.001607 kg/mz/md 0.873761
Rotation inertia of accessory J, 1.62 J, 0.70859
Preload on Driven pulley M, 3Nm 0.230415
Friction coefficient ¢, 0.035 Nm s/rad 0.237823
Length of span i [;(1=1,2) m 1
Young's modulus £ 2 x10° N/m? -
linear viscous damping c, 20000 Ns/m 0.18483
Belt cross — section A 104 m? -
Belt density p 1150 kg/m® -
static tension P 310 N -
Moment of inertia of the belt 10 4
cross-section [ 2.08>10 m B
Nonlinear coefficient k, - 645. 161
Torsional Stiffness K, 1200 Nm/rad 46.13767
Friction coefficient c, 0.05 Nm s/rad 0.126618
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THE FREQUENCY-RESPONSE CURVE OF A BELT-DRIVE SYSTEM
BY USING THE HARMONIC BALANCE METHOD®

Li Dapeng' Chu Delin® Ding Hu'’
. Shanghai Institute o ied Mathematics and Mechanics, Shanghai , China
(1. Shanghai Insti of Applied Math } d Mechanics, Shanghai 200072, China)
(2. Institute of Applied Physics, Army officer Academy, Hefei 230031, China)

Abstract This paper studied a belt-drive system containing a translating belt, two pulleys, accessory systems,
and a one-way clutch. The driven pulley and the accessory system were coupled by the one-way clutch.
Moreover, the transverse vibration of the translating belt was taken into account. Therefore, the derived coupled
discrete-continuous nonlinear equations consist of integro-partial-differential equations and piece-wise ordinary
differential equations. The continuous nonlinear equations were truncated to a set of nonlinear ordinary differential
equations by using the Galerkin method. The steady-state responses of the coupled vibration of the belt-drive
system were investigated by the numerical harmonic balance method. Moreover, the effects of the one-way clutch
on the power system were studied by comparing the frequency-response curve of the translating belt with and
without one-way clutch device. The nonlinear dynamic characteristics of the belt-drive system were studied.
Furthermore, the steady-state responses of the belt-drive system were investigated at the higher excitation
frequency for the first time. In addition, the steady-state responses based on the harmonic balance method were

confirmed by the Runge-Kutta algorithm.

Key words nonlinearity, one-way clutch, belt-drive system, harmonic balance method, steady-state re-
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