FE TE AT £Y A B2 Z2ay ATEd)

A Study on the Vibration Characteristic
of Slip~In Tube Propeller Shaft in FR Automobile

VAR RAL 55" AT RS ARE S WA
un S.

=
H. J. Lee, J. H. Hwang, S. S. Kim, J. M. Byun, E. Z. Kim, D. J. Cha, S. W. Kang and W. Y. Byun

Key Words : Propeller Shaft($7#%), Vibration Test(Z5A14), Lightness(Z%3}), Slip-In Tube(£H ¢ FH).
ABSTRACT

Many researchers have studied on the lightness of automobile. These researches are such as a body shell, sub frame,
fuel tank, engine etc. The transmission part is a magnitude one in the aspect of weight. A drive shaft (propeller shaft)
transmits the engine power to rear differential gear assembly. It is used in the compact car that is a single drive shaft.
But in the case of long body cars such as SUV (Sports Utility Vehicle), truck and large vehicle, two or three divided drive
shaft are used to prevent the vibration damage from a drive shaft that has been taken high torsion and rotation. This
multi-divided drive shaft structure is so heavy because it is assembled by yoke, center bearing and solid spline axis. When
the rear axle move up and down, the spline shaft adjust the variation of a length between the transmission and rear axle
gearbox. In this paper, it is studied in the experimental method that is a hending vibration characteristic of slip in tube
shaped propeller shaft. This type propeller shaft is developed to combine the spline axis with drive shaft and can be light
in weight of transmission part.
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(a) Inner slip~in tube propeller shaft

(b) Outer slip~in tube propeller shaft
Fig. 5 3D CAD of developed slip-in tube propeller shaft

Table 1. Specification of developed propeller shaft

Specification Inner shaft  Outer shaft
Total length 708mm 512mm
Spline length 326mm 337mm
Tube diameter &76.2mm $80.0mm
Supporting diameter $66.0mm $66.0mm
Thickness 1.6mm 1.6mm
Material type STKM 13B
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Table 2. Bending vibration characteristic testing result
{Heat treatment & Non-heat treatment)

Natural frequency(Hz) at
Mode| Case Assemble length(mm)
875 975 1025 | 1125
L [Non- H/T| 571.42 | 555.78 | 550.05 | 533.51
st H/T 571.42 | 555.48 | 552.01 | 528.68
ond Non- H/T| 731.40 { 718.74 | 702.25 | 666.90
" H/T 740.49 | 721.84 | 705.81 | 660.82
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(a) Frequency response function graph

Bending Vibration Testing
750~ {Heat Treatment & Non-Heat Treatment)
¥
X

700 - ¥
g 9
S o]
]
=1
o
o
&= 500 -
E
=)
g o

o
5501 Q
8
500 T T T T T u
850 800 950 1000 1050 1100 1150

Assemble length (mm)
[ o 1st(Non-HIT), & 1st{H/T), - 2nd(Non-HT), v 2nd(HIT)]

(b) Comparison graph
Fig. 7 Bending vibration testing result graph
(Heat treatment & Non-heat treatment)
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Table 2. Bending vibration characteristic testing result
(Developed heat treatment & Foreign product)

Natural frequency(Hz) at
Mode| Case Assemble length(mm)
975 1025 | 1075 | 1125
1st H/T 555.48 | 552.01 | 545.61 | 528.68
F/P 636.83 | 628.05 | 810.22 | 961.34
9nd H/T 721.84 | 705.81 | 688.00 | 660.82
F/P 970.71 | 949.39 | 926.19 |1,311.86
Frequency Response Function
{Heat Treatment, A 1 1075mm)
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Frequency Response Function
(Foreign Product, Assemble Length=1075mm)
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(a) Frequency response function graph

Bending Vibration Testing Result
{ Developed Heat Treatment & Foreign Product )
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(b) Comparison graph
Fig. 7 Bending vibration testing result graph
(Developed heat treatment & Foreign product)

Fig. 9 Different testing condition of foreign product
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