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ABSTRACT

For this study, the multi-degree of freedom analysis model of torsional vibration was

develeped. This model is combined with mass moment of inertia and torsional spring in
two wheel drive and four wheel drive vehicle. We compared and analyzed torsional
vibration characteristics by natural frequencies and mode shapes which are obtained by

free vibration analysis of this model. And we studied torsional vibration contribution of

driveline elements by performing the forced vibration analysis of engine excitation
torque. The validity of this model] is demonstrated by the field test. The reduction
effect of the torsional vibration along the driveline design factor is presented by the

analytical results.
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Fig. 2 Four wheel drive simulation model
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Fig. 5 Crank Mechanism and tangential
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Fig. 7 Engine excitation torque
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3.3

Order T n
(Nm) (rpm)
2.0 2.0 1500
4.0 3.3 2300
60 1.3 1540

Torque (Nm)

6th Order

4000

1500 Engine Speed (rpm)

Fig. 12 Influence of increased stiffness on rear
propeller shaft for 4 x4 vehicle
-analytical results

4.2
Order T n
(Nm) (rpm)
20 20 1500
4.0 42 2160
6.0 08 2100
g
(=
0.0

1500 Engine Speed (rpm) 4000

Fig. 13 Influence of decreased stiffness on
rear propeller shaft for 4X4 vehicle
- analytical results

A AR 4 R A% FHALAH vEH ¥
Aoz Byt

HAzlo] gt NEY AF 7AxEE
o A% ZAe AVE WHAA Z
Sy, AedE BN AR
vl Fig. 12, Fig. 131 Yeldd. Fig. 9,
Fig. 10 183 Fig. 4(c)9 AN FF:A & 7
Aol ggko] AA Yelgomz FEHHe] FAW
3g 3 754 vEY AFe duxE #
. 3242 97 Wze W& PFAHe 25%F
71222 Atk Fig. 129 #Zo| F13%9
Z7MN AN o] golx|al FHAGA TR
E Fig. 9, Fig. 107 nlusld 139 gdoz
olFdln] EA WELS Aste WA, Fig. 13%
2ol AL AA FH AFH qJgeg FAFIF
7} olFIAN B3 WEE AAe AFS UHd
T} olEx FAZ AL FUMIIYE FAHE 3
g £ glen AXE FHolxe AE ¢ F U
et A2 v EY A WAL FHAEA v
EY A% AR dide olgH BEd AFY
Aol Jbsdtd ¥ EY AT Ao di AAH
Hhoto] H £ it}

5 & =

WA AFTE ATl dE 4x29% 4x49
st A f4 wdEe nEY AxXgo] x3d
s e A 2dg ol &% AFA%E M AA
g3 7RG ZAAE NS st &)
2o A8E 494,

(1) 287X 48754 A3 28 AY 23
48T EAE 2150rpm, QA A 474 A<l
143.5HzolA =37t E2Ada oy 28TFFAE
g3zt &3 gen. ol AFAF A 1
FRAES Az A JHA g3 o AAAF
sAAx o Aot & dXsta o] AT did AT
o AL 48TEA 2150rpmoid AR 43 A
atgo oj3 THALA vEY Ao Add F
AT,

(2) AFAE A¥H AARNEF M) o 4F
T%A] 2150rpm HFANA FHAGA WEHIF
o 713 8L AdFgL vX1 e 84:E FFIAS
o] ZAAYL & F Ut gEN FEXNE 249
WAoo g Ao n1FAFTrFe 4A WHE 5 3
2 32202 A Frte AY /A EF

Br=AgTEFEBEX/A 7 A Al 5 F, 19973859



4202

“

b

U T E

% oz
22 W3
shAolch,

(3) o12A ALH 4875 2dS B ANo
2 9924 MEYNE SHS A3PoRN §
AL NEYNE AL AT 4A AR ¥
A BHAYA 28 AF 2P 788 Aoz
RS

olFAA TRHE AAFI FA A
st FHA2A ¥EDNE A &

(1) Christopher S. Keeny, Shan Shin, 1992,
"Prediction and Control of Heavy Duty
Powertrain Torsional Vibration,” SAE
Paper 922481, pp. 805~814.

(2) Wolfgang Exner, 1995, "NVH Phenome-
na in Light Truck Drivelines,” SAE Paper
952641, pp. 1~6.

(3) Kataoka, M. Ohno, S.,
1986,
Two Degrees of Freedom System with a
Clearance(lst Report Experiment and
Simulation),” Bulletin of JSME, Vol. 29,
No. 256, pp. 3491 ~3498.

(4) Kataoka, M. Ohno, S., Sugimoto, T.,
1986, Vibration of a
Two Degrees of Freedom System with a

Analytical Solut-

Sugimoto, T.,

"Forced Torsional Vibration of a

"Forced Torsional

Clearance(2nd Report :

o
od
g_la
fob

I1xl/A1 7 A A5 3, 19974

ion),” Bulletin of JSME, Vol. 29, No. 256,
pp. 3822~3829.

(5) Arai, H., Otani, H., Umeyama. M.,
Matsuura, K., “Design Method for Optimal
Torsional Clutch Plate Characteristics,”
} 3 # 4, Vol. 36, No. 1, pp. 71~77.

(6) Petrl, H., Heldlngsfeld, D., 1989, "The
Hydraulic Damper - A New
Concept for Vibration Damping in Power-
trains,” SAE Paper 892477, pp. 1~10.

(7) Thomas, C. T. and Daniel, A. G., 1986,
“Computer Simulation of Drivetrain Tor-
sional Vibration in Heavy and Medium
Duty Truck,” SAE Paper 861960, pp. 1~8

(8) Petkus E. P. and Clark, S. F., 1987, "A
Simple Algorithm for Torsional Vibration
Analysis,” SAE Paper 870996, pp. 379~ 387.

(9) Andreas Laschet, "ARLA-SIMUL Quick
User’s Guide Version 6.70B,” ARLA Mas-
chinentechnik GmbH.

(10) Laschet, 1992, “Computer
Simulation of Vibration in Rotating Mach-

Torsion

Andreas

inery - Machine Vibration,” Springer-Verlag
London Limited, Vol. 1, No. 1, pp. 42~51

(11) B.I.C.E.R.A., 1958, "A Handbook on
Torsional Vibration,” Cambridge University
Press, pp. 247~ 290.



