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Effect of calculation precision of modal density

on precision of car interior noise prediction

CHEN Shu-ming', WANG Deng-feng', MA Yi-gong',CAQO Xiao-lin',LIU Bo*, ZAN Jian-ming”
(1. State Key Laboratory of Automotive Dynamic Simulation, Jilin University, Changchun 130022, China; 2. Chang’
an Automobile Engineering Institute, Chongqing 401120, China)

Abstract; The fundamentals of the modal density was introduced, and a semi-empirical formula
calculating the modal density when the surface curvature changes was deduced. A statistical energy
analysis(SEA) model was built for a certain domestic car, and the modal densities of the simplified car
subsystems were calculated. The modal density of each subsystem was also calculated with the finite
element analysis (FEA) method. Both results were compared each other. The 1/3 octave band
spectrums of the car interior driver ear-vicinity noise were predicted at speed 100 km/h by both the
subsystem modal density calculation and the FEA calculation. Both results were compared with the
test results. The effects of calculation precision of the subsystem modal density on the precision of car
interior noise prediction were discussed. The results indicate that the car interior noise prediction

precision by the SEA model can be improved effectively by enhancing the modal density calculation
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precision of the car subsystems, the predicted error of the car interior noise can be kept within 1 dB

(A). The model results satisfy the requirement on car interior medium- and high-frequency noise

prediction at the car development phase, providing a reference for the car acoustic design.
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Fig. 2 Finite element analysis model of car sub-systems
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Table 2 Sub-system modal density comparison between

FEM and simplified method

RS % /Hz !
i TR%E KREIL FEA H5E WAL ATR
RBCT- B E
1 Tk 0.92 0. 8422
2 HTRPE B 0.10 0.0746
3 AR - 0.7414
4 By K 3t — 0. 1447
5 I 0.04 0. 0306
6 JErHYE 0. 04 0. 0299
7 ATEHIE 0. 40 0. 3698
8 JA R PHBE I 0.10 0. 0780
9 JEHiR — 1.1669
10 KN 0.54 0.4995

2.3 FEMitES#EMTFRGENESEE

TEEJEWTFRGE D AIRZEARB45H .
BT A R AR B ARAE . SRTA R IT Y
T DAMES b AR AT X 2 55 e 4540 F RGBS %
JE . ZEWTT) S T AR H R R S AT R AR A
S VR AR A% A 1E 5 B

0.7

—— EHiT)
0.6 |- —= XJ5] N
L Fee
0.5 ERTRTR \
O & \
£ o3 : ‘-/ \
']@ 0.2 'A_' * "/_'/' \
ﬁ‘ﬁ 2 r]a .. 1 ...._ N
0.1 p-fhe
[ A
0.0 L L S e,
ReR8AsEcEsRsRERz:
o - N o 00 1o =0 2 n o
[ s T - L a

2
1/3 4% FfE L S 2 Hz

5 AFEMHEELXEMTFRGHESEE
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by FEM
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Table 3 Effect of simplified-subsystem modal density and
FEM computation modal density on prediction

precision of car interior noise
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