WEURE S 1R 20057 f A A i 0

Kot RER BRI RE L £I8H4

i
i
N
x
i
X
o
i)

S (daud sty ZiASse), d8d(d7u
L3 A

B
Flow and torque analysis of hydraulic limited slip differential system

Y. Huh(Mech. Eng. Dept.,, SKKU), H. I. Kim(Mech. Design. Dept., SKKU)
B. K. Bae(Mech. Eng. Dept., SKKU), C. S. Seok(Mech. Eng. Dept., SKKU)

ABSTRACT

The hydraulic LSD which uses the principle of gear pump is packed with viscous oil in tight container. When a
slip occurs on one wheel, the hydraulic LSD generates torque caused by high oil pressure in the container. In this
study, two dimensional(2-D) side pinion gear model was developed for hydraulic LSD. Using that model the flow
analysis was conducted to preesﬁmate pressure distributions of the side pinion gear according to the variations in the
design factors such as oil viscosity, gear gap and rpm. Then, applying the obtained pressure distributions on the side
pinion gear, finite element analysis was conducted to evaluate the torque characteristics. From the analysis results, the
torque characteristics according to the design factor variations were evaluated.
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Fig. 1 The configuration of LSD
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Fig. 3 3D Finite element model for torque analysis
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Fig. 4 Pressure distribution of 2D gear model with gap
0.15mm, viscosity 975Pa-s, 1000rpm
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Fig, 7 Result of the torque analysis according to the

gear gap
500
'
a
e ’
400 | % g
. /b
y
300 | » !
£ A
Z_ e
&1:) ~
o
5 200 |- .
- I
@
5
100 |
0 i i 1 A\ i " 1 1 i
500 1000 1500 2000 2500 3000 3500
rpm

Fig. 8 Result of the torque analysis according to the
rpm
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Table 1 Result of the torque analysis according to viscosity. gap and rpm
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Viscosity Torque Gap Torque Torque
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(Pa-s) (N-m) (mm) (N-m) i {(N-m)
9.75 4.9 0.15 153.0 780 122.0
97.5 183 0.2 56.9 1000 152.7
975 152.8 0.25 27.9 2000 314.9
1950 302.0 0.5 39 3000 446.0
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