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Optimization of 4WD Driveline for Improvement of Body Vibration in Driving Condition
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ABSTRACT

Generally the noise and vibration characteristics of 4WD vehicle is closely related to the characteristics of driveline such as
bending mode, torsional mode, unbalance and nonuniformity of propeller shaft. In this paper the 4WD vehicle which has body
vibration problem in high speed driving condition was tested. The sources of the body vibration and its transfer path are investigated
by experimental approach. According to the experimental assessment, the body vibration is caused by the nonuniformity of joint of
propeller shaft. And this paper presents a kinematic model of a vehicle driveline for the optimization of a driveline characteristics.
Finally the optimized result of the driveline has been verified through the experiment.
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(a) Waterfall Data (Noise/Vibration)

(c) Order Tracking Data of Interior Noise Data

Fig.1 Initial Measurement Data of the Tested Vehicle
in Driving Condition
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Propeller Shaft

Fig. 2 Model for Running Mode Anaysis
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Fig. 3 Lower Arm Bouncing Mode(167Hz)
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Fig. 4 Excitation Source and Transfer Path
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Fig. 5 Nonuniformity of Hooke’s Joint
(4.5 ,3600rpm)
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Fig. 6 Typical Cross-Type Universal Joint

A @eX & F ARl 2718 FARJAER o]

- 863 -



2ol ALEAN ZJEZS M =2 3
ores ol 0° 7k Ho) ¥E54E 44N F 3
.

¢ res ©o] 2FHY 4RI A ArtEEE

0 mx O res® o?

ol dtH oz Hr) 474 %EE 400 radsec’ ©]
&2 dAstd FAE Re2 Rauye 4g.©®

5. E2to|=2tol X5t 3 JHM &l

5.1 S2jo|=atel & s}

Aol B4H A7t WE7) L AAAHE
AN zzARTES Fo) gojdsz Agsd:
FHA9AE BYsy) e =dxH 2959
ArtEEst 9AHDD HSL JEAEY 2
HEE MRE 2UEY /IFEY BAR FEd
W the 2

a)TFz cosdrr  cosdaxie

a4 AXLE =
(1-sin’@r sin’Pre)? (1-sin’0, sin’Paxie)

cosr sin“Gaxie sin 20,
(5in’Qrp sin2@p + )
1-sin’®, sin’drx

0, = tan™! (tan@rs cosrp)tmn/2 — Spy,

A7)NA a0 pe & FAAEY AR E, o €
EWaT] &, ¢ p & EWPLT AIZESG X
RHMNZEI} o]FE AAY LE, ¢y E© =
ZHAILE 9} ASATET} o]FE A I4E,
8t EWALT AIZES JAAE, §, & EWR
25%&, ZHYATEY]} o]FE WYy
HAIZE, ALARTETL o)R = HH AIZE
oo g},

2(5)8 AHg3ld BAAFe =ejolrele
3l ¢ ¢ 7} 6500rpn(Z2HALZE ] Huj3A
F)E FA b &2 E AN G(Fig. 7)
Fig. 7 A2} Zo] HAMEEE 7085 rad/sec
oz 71 2¥9& A Ade Rez vy
AA 874 e7E8E 398 + AU

XS E&357] 8 EWAAHSE 2E

of AHgE FIAXJEE 2T FEHFUYER
Aste AE dde] € F ey a&HY
MAEE 7] A8 SEEUAE 2 A AHgshE A

< wiAsk T

_?_

=& A Table t ol VeI =2yl
TE

o

W

Arguter Acc (resn2)

R L

o X

Fig. 7 Calculation Result of Axle Shaft Angular
Acceleration

Table 1 Optimization Case study(Maximum Angular
Acceleration)

(rad/secz)
Angle Between
Axle Shaft and Frame
Cose 14.5°
’ 12.0°
(Original)
1. Original 7085.1 81554
2. Axle Offset
808.5 6372.7
(-23mm)
3. CVJoint
3668.1 1038.1
(Transfer Side) 038
4.2+3 2646.7 0.8
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(b) Interior Noise

Fig. 8 Optimized Result of the Tested vehicle
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