WAL 5 TR KXKFEFROT F R) Vol. 41 No.5
2011 4F 9 H Journal of Jilin University (Engineering and Technology Edition) Sept. 2011

S5 T APl R 9 2 A S0~ I 52 i 1) 4 e et A o B

FORVLERELHRBAL A ORSRE ORLHK R

. FHhAF AEGEEEHERETALTRZE,. KA 130022;2. KA AF FHIAE ¥ K. K& 130022;
S.HEE -—KEERANT HAFN,KF 13001D)

W ENFTHEEERITHEREE, AR LMS/TPA 3, 4t £ 5 % b % @ % 8 L &
BfnE gt BER R EHHMRELRDWEENEBERH#ATT N, B ZFEE XD ME
WEFZRR . FRTAERIGCEREIN G AL, AP HEETR T RENELER A E
EHABREHOTT MR, ERFXAN . SEH AN ERATEHNEREANER A EH
WA ZF kS mEERNTRBERA. AR ZAY Tk, EXEZEFEAENTE TR
M NEENWERETEHNERE S ENBiREdATKIE. TH TPA FEFRT A
AHAEREEATRERBENA N A TUREAL TR EBE Z MO ELX R AT UEE
TBFIRMER BN BRRE E 5 &5 LW RIKRE IR BRE.

KPR FWHIAAATE FPRMEHEBE0N Rk FE R THRE

FESES . U467 1 XEkEREE A XEHE.1671-5497(2011)05-1193-06

Transfer path analysis of effect of road surface

excitation on vehicle ride comfort

LI Wei"?, WANG Deng-feng', CHEN Shu-ming', QIN Min®, CHENG Chao’, CHEN Zhen'
(1. State Key Laboratory of Automobile Simulation and Control, Jilin University, Changchun 130022, China;
2. College of Vehicle Engineering, Changchun University, Changchun 130022, China; 3. R&D Centre, China FAW
Group Corporation, Changchun 130011, China)

Abstract: The fundamentals of the transfer path analysis(TPA) was introduced, the trasfer paths from
the road surface excitation through vehicle suspension and body to the acceleration of vertical vibration
of the floor under the driver seat were analyzed using software LMS/TPA. The vehicle road test and
the indoor hammering test were performed to elucidate the vibration transfer paths. The dominant
transfer path in the suspension system that affects the vehicle ride comfort most was identified. The
results show that the contribution of the rear point of the right lower control arm of the front
suspension to the Z-direction vibration acceleration of the floor under the driver seat is significant,
especially in Y-direction. In order to enhance the vehicle ride comfort, the focus should concentrate at
the improvement of isolation performance of the bushing in the lower control arm rear point of the
front suspension. The TPA method can identify both of the contribution amplitude of every transfer

path and the phase relation among each contribution amplitude. It provides a basis for the vibration
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isolation design of the bushings between the junctions of the vehicle body and suspension.

Key words: vehicle engineering; ride comfort; transfer path analysis ( TPA); vibration source

identification;partial contribution
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Fig.2 Vibration acceleration RMS of floor at
the speed of 60 km/h
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Table 1 Frequency and amplitude of peak
at the speed of 60 km/h
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the target and main paths of suspension system
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Table 2 Amplitude of vibration contribution between

target and main paths of suspension system
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Table 3 Statistical table about main paths’ vibration

contribution amplitude at the speed of 60 km/h
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Table 4 Frequency and amplitude of peak

under other conditions
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Table 5 Statistical table about the main paths’ vibration

contribution amplitude under other conditions
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Table 6 Statistical table about the main paths’ vibration

contribution amplitude under all conditions
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