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The Study on the Analysis of the Acoustic Transfer
Function for Reducing the Structure-borne Noise
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Abstract

This paper describeg the acoustic analysis of mid duty truck. The focus of the analysis

is on structure borne engine noise with major contributions of Znd order. It has been previously

recognized that the noise confribution of

each transfer path of structure borne noise can be varied

with the charateristics of each mounts and vibro acoustic sensitivity of car body. The structure of
car body will be split up info three major sub components, which are modeled separately, the
engine, the frame and the cab. The acoustic performance iz evaluated on three levels! engine fo
frame transfer, frame to cab transfer, and panel contribution from cab to driver. In order to
perform these analyses, analytical models are created for the engine, frame, cab and acoustic
cavity. The models are linked through a coupled fluid structure calculation, and through FRF Based
Substructuring for the structural couplings. Based on the structural coupling caleulations, a transfer
path analysis is performed to identify the most important fransfer paths. These paths are then the
focussing pomts for applying modificationg to the structure or the mount system. Finally, a number
of modification are proposed and their effect is quantified.
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Fig. 1 Finite element model of mid duty truck

BGIRE

2 E
21 §otes ZHe FA
211 F384 =24
38 EHy 2de A 845 AMEFHEY, T
AL WAL W a2 d3E dFAH2 Fe
A=

212 &% 29

# FHg AALAHBEMBoundary Element
Method)g o]-£¢ 228 Aztste 7§ Fzs4
sl AZYE HAFA

Ag B454e BE AF

22 sl
Fig. 2¢1 Jebd nps} el
T 7HAR vrel etk
A AE delsH st @RSyl AT B 2l ol
A 2 HAH Y Fog dAgS4n
T8 AunaAE FEST, =4 =
AgsHe dg £H84 428 4
2 HAgLHEe] 948 %
9% +Ad4 #A fAAA A5

2
=

f4 AAds =ZA

e
=
781

Zz5

g

-
g"l“a

Fat-wnhat o g AT GRS IR

HETUWTIANTI

L
Riary 51 vl
SEE

EIL
& 5 .
of gl e

. ; ; nah e
LR S PR PRV TR

¥
23T YRR
RIEN St

¥
JIOOK {15 0 g

Fig. 2 Finife element correation process
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Fig. 3 Modal correlation of cab model
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Fig. 5 Estimated potenfial energy at the peak
value
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Fig. 7 Principle of frequency based substructuring
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Fig. 8 The process of transfer path analysis
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Fig. 9 Reinforced beam across the floor from
left to right over the mount position
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Fig. 11 Change of engine mount position
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