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Vibration Mode Analysis of Power Train on a Rear Wheel Drive Car
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ABSTRACT

The Roadway caused through Power Train engine vibration and bad ride comfort. It is very important to analyze the

vibratory characteristics. The mathematical models on the Power Train, which is composed of engine-/transmission

block, universal joint shaft, differential, rear axle arm and wheels, are developed and is verified by the experiments.

This Paper describes the coupling influence occurred through a complete drive system for the power train. Dies study

is carried out computationally with a calculation program and experimentally with the aid of the mode analysis.
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Fig. 1 Drive system an rear wheel drive

DHAEA P e HEs} @ 22E H9e
2 &od ¢Eol A EFUAFYN QR-EHE o

&3te] 7EG. AFAVFS Lk A& THA
U #5387 AMME T2Y PE Jgass
g0l g3t 7 & AEF AHo] 27
o o AFuAE 49 dsty AT F
o AFare] dA AL L€ 9@ 2=
BAo) elate] Feaiu, 2 ARE AHIY ool
A i

3. 1% 2= B4E HE o€ WA

SHAA, S, Agol e P gorel o
& A5a @A AFEA gt FPsin
B89 240 Wast =E AFAzde F
Az AEPAEN7} Yov, o Re AFAEW
AN B o deje zHol a7EY. WN AE
AgopldE Yot g= FAH 15WE At
7] 9dro E’_‘:"“ﬁ'] -5‘3.“0] A8 ok
NrdogME A2d 453 FSHo|T 5
Mol @ae Yy A g4 3 75Ye
$M4Roz AFYY, .

e dE Adel g8 ABARM woﬂ et
o RERAL FH80 1 Dk HYAad
d Ug dg Y48 FHT o8 A FolHy
s D

31 2439 THAEY

AE ANz 842 737 AdME 03 A
59 BT gozA ¥ AFSHe %}4741

g 4 9. MBS 9 AHAF BE %t&ﬁ
9l My eEuEuAAe o o)

M-t + DH () + €, -w() =0 (1)

ArAQ N5y y B
w(t) = w.eM | @
E o8 s A4 "

-1895-



(2 -M+r-D+C )R = 0 ®

3 o2 A4A AE THI AG 29 34
34

deth: -M+1-D+C) = 0 @

o] dojzich
232y ¢udFe ALsr] Hetd A
W) =v() 2 @& ALy AT FF WE

g2 M 2 M-M'=M"-M=][, &% 0=

g2 ] 282 detM)#0 o 7t skl 24 1

st o] 14 W E
& g2 228

FyHeoz Agdd

w = w-ed, v =i

[
g olgsd o ge us A

(a-r-1)a = 0 a)
g 9g & Uk A7A

k" 0 I
G=lot A= —M—I'CA -M"-D

ot} Fouig &g A &7 M
det (A-X-I) =0 ®)

ol zol H@solor ek olgiy FYAo o

dtef THA A E T8 £ Add. A (DL Mz
g oolEla A9 1A o8, nfHA A E

destEzs nadE 08 78 4 Aok
32 A€ ¥

AEL 3 HYPgA2dde] A8 WEY2E T3
71 e 435S Q & 7Hd ddn #e
23 7Hage neiw

p(t) = p-cos(Q,t)

5 BHAS

M- w(t) + D -se(t) + Co -w(t) = p-cos(Q,t)

o] 5o, AFgge B

W(t) — ~ 'eiQ,l

& a¥std

E

& =(-0 M+iQ,-D+C, ) -p=HGQ,) b

g 9& 4 Yo oA HGQ,)E Faaz

se Agdsd WEgad.

4. AF 2= ¥Y

41 A¥3 ng

Ao g Rz EMozRE FFANEY 82
g9 14 AF5Y ZHAF € 24 AFHE
238 & 3ok o] gt $8&A BMW 3l16ki
(199519962 AEAYE FHsRo0], FHAA
£ Fig2 of Uehd uiel 2o A siE s
o Foj ANREHEY e FARE
FEHoz FE \

-1896-



2weigeteilte GW

Fig.2 Schematic tables of representation of the entire

drive system and of the measurement places

TgHe AATEY {fFo] WE FF AlAHY B
c BMo AzzA 50Hz oA =4 8lrg A
24 E Fig.39) B@3Y

Fig. 3 Transfer functions which were measured by the
Engine-/transmission block and/or the differential-

/rear axle block -
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Fig. 4 The measured natural mode

Eigenschwingungsform bei (=337,5 Hz
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Fig. 5 Transfer functions H(f,),1=1,..7
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Fig. 6 The numerical natural mode
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