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Abstract

Timing belt noise consists mainly of the component
of the low frequency occurring at the meshing order
and the component of the high frequency above 5kHz.
In this study, we analyze the causes of the occurrence of
the noise using an actual engine and investigate the
method of estimating and reducing the noise.

It is known that the meshing order noise results from
transverse vibration. The belt resonance frequency
varies with the tension, and when it is equal to the belt
meshing frequency, the amplitude increases. Excitation
sources exist in the belt tooth crest and bottom land,

whose influential rates vary with the tension. It has

ooooo
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been confirmed that suppressing these tooth loads is
effective in reducing the transverse vibration.

It is identified that the high frequency noise is
generated by the discontinuous slips and the flow of
holding air between the belt and pulley for trial belts. To
improve the meshing smoothness and to release the air
by the grooved pulley are proved to be effective for
reducing the noise. A good correlation between the
tooth load and the noise is obtained, which proves the
validity of the tooth load measurement for estimating
the belt noise.
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Fig. 1 Belt layout and measurement |ocation.
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Table 1 Dimensions of trial belts.

(_Backing rubber ) b

d
p
P(mm) | t (mm) | b (mm) | d (mm)
A | 8000 | 292 | 2.25 1.1
B t t t t
c t t t t
D t t t t
E | 8.005 t 2.30 1.0
F 1 296 | 2.20 | 0.93
G | 8.009 t 2.25 1
H | 8.000| 2.82 | 2.00 1.1
| | 8.005 t 2.35 1
J | 7.995 t 2.00 t
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Fig. 2  Spectrum analysis map of noise and belt
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Table 2 Cause and amplitude of tensile variation.

Valve drive 230N*
Pulley eccentricity 0.6N/ym
Belt ununiformity 30N
Engine speed 0.01N/rpm
Water&oil temp. 2N/C

(*Exculding longitudinal vibration effect)

~

(geo08 3cycles
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‘ES_ 0
< -0.8
=0 —, -
Z
- O
E2 4 180N[250Hz] &
e 0 720
L Crank angle deg. )
1.0
£
£ 0.8
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g 0.6 frequency
=] 236H
= 0.4 y
Q. o—0—C O—0
E 0.2 250HZ |¢————p| 303Hz
Resonance frequency
0 ) calculated from tension
4 5 6 7 8 9
Engine speed rpm X100
Fig. 4  Influence of tension on transverse vibration.
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