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Prediction Technique for Gear Noise Transfer in Engine Mounting Systems
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ABSTRACT

Prediction methods using finite element method
(FEM) analysis were investigated to construct technology
for predicting aggravation of gear noise and other high
frequency vibrations due to engine mount transfer in the
initial development stages. Engine mounts are normally
comprised of rubber clasped between metal brackets on
the power plant and chassis sides, and coupled vibration
including these metal parts is a problem for high
frequency vibration transfer. This study showed that the
mount vibration transfer characteristics are a composite
of the response characteristics of each metal part, and
that simple evaluation by the response level can be used
to predict the aggravation of noise in the front seat. In
addition, modeling the chassis frame and case to which
the metal fittings are joined, and modeling the clamping
rigidity of the joints using spring elements made it
possible to accurately calculate the frequency response
(error of resonance frequency: approximately 5%).
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(a) Frequency response at mount
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Fig.3 Sound and vibration level reduction effect of
improvement of frequency response

O00000o0O00dC00O00OFg400O00O0OODOOODODOO
goboooooooobomoomomooooooooo
goboboooooooobooooomomoooooo
gooobbooboomo™ooooobo
gbobooboboboboooooooooooon

$ 1div = 1008
NN

N
JAYA WAY 7N,
PN TR
TR~
SN A AR

0 500 1000 1500
Frequency Hz

Frequency response

Fig.4 Analysis of frequency response

0 146 0O



gboboboooooboobooboboooon

gboboobooobooomuomoboobobobobooog
gobbobmoonomoobooooooobooooooo
oooboboomoomomooooooobobooog
ooooooooooobooobbbbboboooooog
gboboobobooboooooooboobobobono
oboboobooooooobooboobooboboboog
gboboobooooboooboobooboboboboooo
goooooboooooooboooooooboboboooooo
gbobmobobobobooomobobobooo
oboboobooooooobooboobooboboboog
gbobooooooogn

23.00000000000000

21. 0 Fig30O0OOOODOOOOODOOOODODOOO
gboboobooooboooboooobobobobooo
000000o00o0o0moooooooooom Fig.s
gboboobooooboooboooobooboboboonoo
oboboobooooooobooboobobobobooog
gboboobooooboooboobooboboboboonoo
obobogooboooooooboboobobobobooog
gboooooogon

31div = 1008 p\
AVAN
AN AYARNS

VAN
s -
1/ .

Stiffness modifier
0 1000 2000
Frequency Hz

Frequency response

Fig.5 Total frequency response function

24.000000000000D00D00

gboboboboboobobooooooooooooo
gooobboooooooboooooooboboobooooo
obobogooooooooboobooboobobobooog
gooooboboooooooobooooooooboobooooo
gbobobooooobooboboboooog

goddddooououoooouda

3. 00000000040 nDoo
0000000000000 0D FgeOOoOooooo

ooomoboooboooobooobuooboooo™oo

Fig.7 0000000000000 000O0O0OO

Fig.6 Bracket model

¢ 1div = 10dBL

m ICaIcuIation

AN NV .
AN
/\A/,/V W/ Me:lasurement v\

NN

0 2000 4000
Frequency Hz

Frequency response
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Solver : CATIA FEM

Auto mesh : CATIA FEM
Mesh size : 5 mm ~ 10 mm
Damping ratio : 0.05
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(2) Frame and mounting
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Fig.9 FE model
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Fig.10 FE model of contact analysis
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Fig.12 Relation resonance frequency and model size
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Fig.14 Displacement of mounting at resonance
frequency
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