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Fig.1 Noise transmission path of powertrain
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Fig.2 Placement of sensor for test
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Fig.3 Sound pressure in vehicle under acceleration condition
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Fig.4 Acceleration of engine mount
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Fig.5 Acceleration of lower tie bar
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Fig.7 Test result of vehicle cavity modal
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3 ELFEIGIE

Vo ORI =TT S S S E I e S
HEAT 24 2RI IE

Fie BEBE 25 D3 T 58 A 45 T AR 2 B AR IR AR L FE 3
AN Bk B e A SRR A R AT S AL BN )
J A o o S ARG R sh B0 X L G 1A 14 i
MNo T AAAERBU R G 00 B0 i , A A e 3
6B T & sh AL T ARG A B A R . 25 B
988 A, 2 AR AL 5 A A A A 00 3 A 1) iR Bl o R, PR AN
23 5| i A AR S MRS ], #F 120~160 Hz 4
B TR 0 PR Bl N R O R R T 29 60%,
SR B4 2] B B4R T .

O A S PR R H L P 15, 5 Bk AR
I, 3.6 kr/min Fff 3t 75 AR 8 dB, 4.4~4.8 kr/min
T [l PN 7 R AR 9 B, 25 3 B3 2 0L 4 BT JE A 4%, Bk
HRCRWI W o AN [ N (2~6 kr/min) 2 B
O 7S R A R bR AE B A A e T g R

[

0 1 1
50 100 150 200
f/Hz

P14 hdt A AR 4R 2l A XS L
Fig.14 Vibration sensitivity of front cabin before and after

improvement

2 3 4 5 6
REHUIEE / (cr + min’)
BI15  BCHE Rl e 45 7 TR L
Fig.15 Sound pressure in vehicle before and after improve-

ment
4 &

1) @7 T 8 3 5 LB 2 N M S A 8 B A 3
WAL A3 AT T A 38 BR AR 1 I 4 P R (Y 2
B JE I AT R G S R b A S R DL B R iR
SR B E T MRS TR R AE

2) X R Ao A% 3o B AR A IR AR AT S B NTF
LIS 2 A R U] A 123 M1 158 Hz Ab A7 4 7 15
RS, 55 25 N M 7 o] RA R — B0 T hAE R R
0 K T LA A6 S A 3 0 3R B S AR RS
FEAE ™ B BT G 5 V& KR 1) 22 P4 o 7 52 50138 A
o IR EBAR XS G P T AR AE S T

3) HENT T AW S5 B A PR AR () B
B TR A A RS . 5 S A g 2 SR AT
FeR I, & RS0 1 S I iR 22 1 7E 5% LLIN .
FFH A B TR AT 4 TR HEAT Al 25 SR R B AR
I A5 2% 0 BP9, A R AR LR 2R B 2 NTF T 2y
7~10 dB; ¥ K2 42 N NTF T2 15 dB; T HiAT
% R W EE B AR T

4) K & A B Ty R AT R R RUE .
Je B AR 1 B 3h o 1 R R B T 45090, N
M R A O D3 A A R R KRR AR A
BRI T 8~9 dB.



%5 W 2 U BE T R A T R 7 R K A BT 1 979
s = x W@ 1432.
JIN Chang, ZHOU Hong. Vibro-acoustic optimization
(1] LIU X L, SHANGGUAN W B, JING X J, et al. of vehicle body panels based on overall interior noise
Vibration isolation analysis of clutches based on trouble contribution  analysis[J]. Automobile Engineering,
shooting of vehicle accelerating noise[J]. Journal of 2015,37(12):1438-1444,1432. (in Chinese)
Sound and Vibration, 2016, 382:84-99. (9] b, fa g 4, BJEP 45 . B MPV st /& & 5t 4 4k
[2] fRWRAS, 0, PhANGE 4% . B T 8 B AR AR STk 2> [J]. W R 3h 58, 2020(1):111-115.
BT 42 B BRI 5 [T ] IR SR ,2018(5) : 41-45. XIE Xu, HE Sendong, LU Zhaoping, et al. Optimiza-
HOU Xianjun, GUO Jin, DU Songze, et al. Research tion of the acceleration sound quality of an MPV [J].
on noise reduction of vehicle body based on panel contri- Noise and Vibration Control, 2020 (1) :111-115. (in
bution analysis and acoustic cavity mode[J].Automobile Chinese)
Technology,2018(5) :41-45.(in Chinese) [10] wEM, FEcut,Zi®,% . 3 ARE S RE Wk
[3] SEUS M, KLERK D, RIXEN D. General framework P I, JEah 5 ahid, 2019(38) 1 202-200.
for transfer path analysis: history, theory and LUO Guohai, SHANGGUAN Wenbin, QIN Wu, et
classification of techniques [J]. Mechanical System and al. Calculating method for the isolation rate of mounts in
Signal Processing, 2016(68/69) :217-244. a powertrain mounting system [ J]. Journal of Vibration
[4] BAUMANN A, BERTSCHE B. Experimental study and Shock,2019(38):202-209.(in Chinese)
on transmission rattle noise behavior with particular [11] EL-KAFAFY M, TROYER T, PEETERS B, et al.
regard to lubricating oil[J]. Journal of Sound and Fast maximum-likelihood identification of modal
Vibration, 2015, 341:195-205. parameters with uncertainty intervals: a modal model-
[5] SHANGGUAN W B, LIU X A, LU Z P, et al based formulation [J]. Mechanical System and Signal
Design method of automotive powertrain mounting Processing, 2013(37): 422-439.
system based on vibration and noise limitation of vehicle [12] EL-KAFAFY M, TROYER T, GUILLAUME P.
level [J]. Mechanical System and Signal Processing, Fast maximum-likelihood identification of modal
2016(76/77) :677-695. parameters with uncertainty intervals: a modal model
[6] XI/NE, BIRSF BEARL, 55 . 36T 408 NVH #2361 11 & formulation with enhanced residual term[J]. Mechanical
BRSSP M r s [T] ks il 52, System and Signal Processing, 2014(48): 49-66.
2016,36(1):145-151.
LIU Xiaoang, LU Zhaoping, YIN Zhihong, et al. De- FE—1EE-N LR, B ,1978FE 11 A
termination of dynamic stiffness and damping of mounts ARG TR, EE oA
in a powertrain mounting system based on the require- 5535 44 A M AR 3 B 4 NVH M fg
ment of NVH in vehicle level[J]. Journal of Vibration, W 505 B kR W IR AR A
Measurement &. Diagnosis, 2016, 36 (1) : 145-151. (in o 48} 2l A Ak b B AR (i IR
Chinese) ZE)2020 457 8 1) 4F 18 3C .
(7] MGl 8 . % 44 B AR 75 2 STmk o A [T]. 1R 45 E-mail:jiangjun@saicmotor.com
A ,2012(12) :30-33.
ZHAO Yuwei, ZHOU Hong. Bus body panel acoustic BEMEEEN X E 3,5, 19884 11
contribution analysis[J]. Automobile Technology, AA W+ g TR, EER
2012(12):30-33.(in Chinese) T Jhy AE 2R AR AR Bl A ek AR R A
[8] #rip, k. BT 4 N ZE 5 7 5 51k 20 7 /Y 26 B B FoH A NVH PERE 56 5 07 & .

FEARMAL[T] K 4 T, 2015, 37(12) : 1438-1444,

E-mail; liuxuelaiaaa@126.com



