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Vibration Mode of the Drivesystem Considered the Vehicle Body's
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Abstract : This paper discusses vibration mode of the drivesystem considered the vehicle body's dynamic
characteristics to study the influence of the vehicle body's dynamic characteristics on the vibration mode of the engine
mount system and the ride quality of a vehicle. The simulation model consists of the engine mount system, the
powertrain and the rigid or elastic vehicle body. Variables used in this study are the stiffnesses of an engine mount
system and the excitation forces. The Goals of the study are analyzing both the vibration transmitted to the vehicle body
including the drivesystem and the influence of the vehicle body's dynamic characteristics on the engine mount system.
The mode of drivesystems with a rigid and a elastic vehicle body was compared. From the result of the forced vibration
analysis for the drivesystem with a elastic vehicle body, it is shown that the vehicle body's dynamic characteristics
influence on the engine mount system reciprocally.

Key words : Vibration mode(% -5 2 =), Dynamic characteristics(-554]), Drivesystem(7-SA]~¥), Engine
mount( 3 v}-& E), Powertrain(% 2 A @74 x]), Vehicle body(x}H))
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Fig. 1 Vehicle body model for vibration-measurement
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Table 1 Spring-constant k;» [N/m] for a engine mount
system
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Table 2 Natural Frequency obtained from numerical analysis
a: engine mount system, rear axis system
b: drivesystem with a rigid vehicle body
c: elastic vehicle body
d: driveS);stem with a elastic vehicle body
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fumi 10.2 10.2 11.1
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fuma 452 45.0 49.0
fums 217.2 207.7 207.7
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fvmu 64.8 66.0




AHel SEHE 1d FSAAHL ASRE

Aol o3 Al2de] AFRE=9 AT Hlwsty
o} o] Bgell A vl E Al YAFEE
ki2=436 - 10° [N/} &} #k& 4831 ok,
21 Table 20 2|3t FHAHFA N A =
B 2AAAY A LHAFFE A F2
Aol gt AFo AdEds & +
1, 4.0 Hzol| A 5.0 Hz Abol ol A gh& 2= o] J&
aro] Aol sl Lol AA o] AT
She WERE LFAFTE 6.8 Hzol= 2o
Ao, o= Foixd Hgghel] wheh w4~ Q=
B AA A Age] Aoz B 4= glow, o]
2 g Apo 7t ApA|oF TEEA ] v AEFH Y o
e ATt sk £ =i dFE A 4
S FAE ¥ B8R 4.0 Hzol| A 5.0 HzAlo] ol XA
9 HA LRrlETE Yetde @ ZdA "2
ATEA 7 Al o7 st

YEZE Table 20 &Jaba 2bA| o) 734 EE g A
o] of Feol] whe} A 2dle] AR uf g Wt
7FAEE &5 Ak BAEAA ) TEA=He] A
Ad Bgols TEAE o] Frsh, A
FepEEX2He) FAYALE £ yF 3L
ol e n/HAFTe] S7HES 24 ok 2HA|
9] Bl TEALETL] ALY ofF-o wet
SRS AR T WSS HH o =), v A
Ag e Aol s At EA~HS X3
& TEEA S AFIFe] aHHA Fe AR
A 422 - F(bounce)©] 4.7 Hz, 2}A] &8 0] 6.7 Hz
oA veh= v, 7EA A A welE g
A2} Aol = 24| RF o S Ete H3E
5 Z}2} 4.2 Hz9} 5.5 Hzoll A 2=, o] 286 =}
Aot FEAN LR FAEF o) o5k 2pF o] K-
Aol W57} U ES & 7 Aok &7 AA S 7
A 2o I3 32.7Hz$} 64.7 Hz
oju}f, TEAIZH 2 $-oll = 31.6 Hz}
65.0 Hzoll Al /758 7H& & 5 th

AR EA 2RO AL 7t Al2q] I
Aol WX G & 7] $1314] Table 101 1
el wle) e A7) 2 Qv EA 2] 2 E
el Mskg TR em, 2o Aol tidk Al
B IRIETE ALSIAT ]2 I 74 ==

2
O

by oo

Y

=

FRB5

(L
R

)

offl
o o oy rf

n

400

350 “ i =

300

250

o] 200 *—
150

100

50

0 1 2 3 4 5 6
ki

Fig. 7 Natural frequency of the drivesystem with a elastic
vehicle body obtained from numerical analysis

DHAES WS Fig 7949 e agze
sglom, o] TPORRH BAWES W
744 23S fan(bounce), funp(AAEE 33
B), fna(FEFA 2]+ FH) 223
Fam(HA19) 431 AEFD)e] THAFFFo|H, of

E2 BAEAAR AAE AZA ] 53 B
=

oo B e
r0

offt

ol A AAE 22 AL w et 2

2 HAR DFSAS e TEASHY AF
mEd] giste] BAEAT AA TEAL 2
S ok A AAE A1 FEA 2] AFR
== Fig. 80l A vho} L),

17 AEREVMDANE FaAZe] Qg A
EE(EB)Y) S A L5 el m glon), AxlH o
2 AUEEY AT £ LT ¢ A
50 dojtn, ojHe] IALFL ANEE F
AZNY FHBALER olo] U3 Z2 B AR
9 A9 B EEF Gl F Aol o}
A 14 AFEEME FATEERA ARE
£ BT S PV, AFY AYR VY
o] A5l O T2 AL ES e
U Qek 23 AFEE(VMY)el A E FAFRE
24 AN EF9) FAFA S Arhe YAS) AP
FALES Yehio, AR B2 S E ST o
dow, ZedeApres) YReEe S99
o2 dPEEY $£AYNEFo| W] +39d
o 33 AFRE(VM3)dl e Z2HARZE )
FULFo] AR, 43 VERE(VMAo A=
ATAARAS $2EF0), 53 AFLE(VMS)
AN E 2AFFA ) 3 EFo] dojui, 631 A%

Transactions of the Korean Society of Automotive Engineers, Vol. 12, No. 2, 2004 153



Chungjun You

g Mo Mo ~* X W N R R TR W AR
‘B oh oh = o A & T Bo o wO o
5 41ﬁoATa K ° i
S = s2 X oawT VY ;;dh%{
2 W 0 s RS A AR e W OMr oo o = Ay M ok
> : mm M\Mmﬁiﬁ&mdﬁa_eioot ,Tr‘w,mﬁﬂ
i g5 BEomMi g ® g doue
“ z .2 W\Wﬂl_ﬁﬂﬂd%ﬁﬁ G
£ mE A hEToarxEE A
s AU PrTaRTeIBER
SE P guxea @R
BE i - N
P P R L) & 9
g2 %Hﬂﬁiﬁﬁmﬂ%%ﬁg@m
< & ﬂrﬂﬂﬂzo”Wri_.ga%lﬁaﬂV
R %ﬂwnﬂe__x%ﬁ%%%ﬂu.
£ L SDTFER_RFTRU L F
. §2 2@ eg T PSR
5L T A — Aot oo BR
BC) = i L] OJI&.EEodd
S LT Ladasw P
S W}m%dl%ﬂ NN
o KR e Dol g’ g 2R
. 0o W " Rapdrxmo W
i Mo QW E § O o oy L] ok W
- <F
= S S = 5
> S > > > :

KNSRI =27 H12A H2S, 2004

Sl
er

154



Vibration Mode of the Drivesystem Considered the Vehicle Body's Dynamic Characteristics

VM 3

VM 4

VM5

L

Fig. 9 Vibration Mode(VM) of the drivesystem with a elastic vehicle body obtained from numerical analysis
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