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 Differential: A Differential allows the outer wheel to rotate faster than 
the inner wheel when subjected to a vehicle turn 

 

 Types of Differentials and  
 

 Limited Slip Differential Explained: A limited-slip differential overcomes 
the inherent shortcomings of an open Differential. 

  

 

Method: Power point presentation with Video Demonstration 

Faculty: M.Venugopal Reddy 

Description: The following description of a differential applies to a traditional rear-wheel-
drive car or truck with an open or limited slip differential combined with a 
reduction gear set using bevel gears .Thus, for example, if the car is making a 
turn to the right, the main ring gear may make 10 full rotations. During that 
time, the left wheel will make more rotations because it has farther to travel, 
and the right wheel will make fewer rotations as it has less distance to travel. 
The sun gears (which drive the axle half-shafts) will rotate at different speeds 
relative to the ring gear (one faster, one slower) by, say, 2 full turns each (4 
full turns relative to each other), resulting in the left wheel making 12 rotations, 
and the right wheel making 8 rotations. 

The rotation of the ring gear is always the average of the rotations of the side 
sun gears. This is why if the driven road wheels are lifted clear of the ground 
with the engine off, and the drive shaft is held (say, leaving the transmission in 
gear preventing the ring gear from turning inside the differential), manually 
rotating one driven road wheel causes the opposite road wheel to rotate in the 
opposite direction by the same amount. 

When the vehicle is traveling in a straight line there will be no differential 
movement of the planetary system of gears other than the minute movements 
necessary to compensate for slight differences in wheel diameter, undulations 
in the road which make for a longer or shorter wheel path, etc. 

 

The main advantage of a limited-slip differential is demonstrated by considering 
the case of a standard (or "open") differential in off-roading or snow situations 
where one wheel begins to slip. In such a case with a standard differential, the 

https://en.wikipedia.org/wiki/Off-roading


slipping or non-contacting wheel will receive the majority of the power (in the 
form of low-torque, high rpm rotation), while the contacting wheel will remain 
stationary with respect to the ground. 

Both limited-slip differentials and open differentials have a gear train that allows 
the output shafts to spin at different speeds while holding the sum of their 
speeds proportional to that of the input shaft. 

Automotive limited-slip differentials have some type of mechanism that applies 
a torque (internal to the differential) that resists the relative motion of the 
output shafts. In simple terms, this means they have some mechanism which 
resists a speed difference between the outputs, by creating a resisting torque 
between either the two outputs, or the outputs and the differential housing. 
There are many mechanisms used to create this resisting torque. Types of 
limited-slip differential typically are named from the type of the resisting 
mechanism. Examples include viscous and clutch-based LSDs. The amount of 
limiting torque provided by these mechanisms varies by design. 
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