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ABSTRACT

The limited slip differential{LSD) is a device which enables the driving force to be transmitted from one slipping
wheel to another wheel in such case that the car is stuck in clay or snow. When the unwanted slipping occurs on
one wheel, the LSD temporarily restraints the differential motion to transmit the driving force in the other wheel So
far, many types of LSD were developed such as mechanical lock type, disk clutch type, viscous coupling type,
torsion type and multiple clutch type. However these types of LSD is too complicated and expensive, so it is used
only for 4WD outdoor vehicles, military vehicles, and a portion of deluxe car. So, many studies has been devoted
to improve new types of LSD to cover those demerits of existing LSDs that the hydraulic LSD is developed as
arepresentative result of that. 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. This study has been devoted to suggest an improved hydraulic LSD. In order to achieve it, we
designed a new type of hydraulic LSD, produced it and did a rig test with it on real vehicle. From the rig test, it
has been confirmed that the new type of hydraulic LSD can be directly applied to exiting vehicles without changing
the design criteria
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Fig. 1 The configuration of LSD
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Table 1 Experimental result of driving force and
torque under different friction conditions

Friction
” Load Torque
condition pm
o N] [N-m]
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2500 966 222
3000 1017 234
Idle (780} 793 182
1000 968 223
1500 1197 275
50
2000 1277 204
2500 1360 313
3000 1387 319
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Fig. 11 Comparison of driving force and rpm as
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Fig. 12 Comparison of torque and rpm as friction
condition
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