
  

   

     ISSN(Online): 2319-8753 

      ISSN (Print):  2347-6710 

International Journal of Innovative Research in Science, 

Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Website: www.ijirset.com 

Vol. 6, Issue 4, April 2017 

Copyright to IJIRSET                                                                DOI:10.15680/IJIRSET.2017.0604305                                         6325 

  

Differential Gearbox: A Review 
Vishal Sharma1 

Department of Mechanical Engineering, Vivekananda Global University, Jaipur, India1 

vishal_sharma@vgu.ac.in1 

 

ABSTRACT: This study deals with the differential problems during various situations and solutions to each problem 

by modifying the content, configuration and using a different method. Any researcher's view in this paper is to increase 

performance by increasing the power of its weight by adjusting its shape by changing either the chain differential or the 

gear differential. This differential development increases its performance by cracking as the load works. Using the 

differential spur gear instead of spindle gears, reduces costs and boosts performance 30% lighter than the spindle gap. 

The daily parking issues can be triggered with the combination of different differential gearboxes, sensors and different 

steering mechanisms be solved too. 
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I. INTRODUCTION 

When the vehicle is moving on a road and when it takes a turn both the surface and inside wheel got to travel different 

distance so here the differential gearbox comes into role. The transmission utilized in the vehicle contain a component 

which is employed to transfer power from propeller shaft to both the wheels is named as differential[1]. It’s an 

assembly of drugs in an epicyclical gear train which enable the rotation of two shaft at two different speed, used at the 

rear side of the vehicle to rotate the wheel faster than the opposite. 

 

Figure 1: Differential[2] 

The differential (figure 1) is employed in two ways, one is that it receives an input and creates two outputs whereas 

other is that It receives two inputs combined it and provides one output. The differential is found in between the two-

rear wheel of the vehicle to rotate one wheel faster than the opposite.  

Differential stuff, in car mechanics, gear plan that licenses power from the motor to be communicated to a couple of 

driving wheels, isolating the power similarly between them however allowing them to follow ways of various lengths, 

as when turning a corner or navigating a lopsided street. On a straight street the wheels pivot at a similar speed; when 

turning a corner the external wheel has farther to proceed to will turn quicker than the internal wheel if over the top. 

The customary vehicle differential was imagined in 1827 by a Frenchman, Onésiphore Pecqueur. It was utilized first on 

steam-driven vehicles and was a notable gadget when interior ignition motors showed up toward the finish of the 

nineteenth century.  
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The components of the Pecqueur differential are appeared in the Figure. The force from the transmission is conveyed to 

the angle ring gear by the drive-shaft pinion, the two of which are held in direction (not appeared) in the back hub 
lodging. The case is an open boxlike design that is dashed to the ring gear and contains direction to help a couple of 

sets of oppositely inverse differential slope pinions. Each wheel pivot is joined to a differential side stuff, which 

networks with the differential pinions. On a straight street the haggles side cog wheels pivot at a similar speed, there is 

no overall movement between the differential side pinion wheels and pinions, and they all turn as a unit with the case 

and ring gear. On the off chance that the vehicle goes to one side, the right-hand wheel will be compelled to turn 

quicker than the left-hand wheel, and the side cog wheels and the pinions will pivot comparative with each other. The 

ring gear turns at a speed that is equivalent to the mean speed of the left and right wheels. On the off chance that the 

wheels are raised with the transmission in nonpartisan and one of the wheels is turned, the contrary wheel will turn the 

other way at a similar speed.  

The force (turning second) sent to the two wheels with the Pecqueur differential is the equivalent. Thus, in the event 

that one wheel slips, as in ice or mud, the force to the next wheel is diminished. This burden can be defeated to some 

degree by the utilization of a restricted slip differential. In one form a grasp associates one of the axles and the ring 

gear. At the point when one wheel experiences low foothold, its inclination to turn is opposed by the grasp, 

subsequently giving more prominent force to the next wheel. 

When the vehicle takes a turn, the inner wheel covers less distance than the outer wheel, so it means the speed of inner 
wheel has got to be but the outer wheel. But when the vehicle goes straight both the wheel rotate at an equivalent speed. 

To supply both the condition differential gearbox is employed. When the vehicles one wheel is in mud, snow, slippery, 

potholes or stucked to the obstacle the 2 problem is that the wheel which is stucked rotates twice the traditional speed 

while the opposite wheel is stationary[3]. This is often thanks to the wheel which is stucked does have enough traction 

force acting to the paved surface. To avoid this problem the event in the gearbox is to be done and therefore the 

solution to possess differential locking system which give engagement or disengagement. The planning of the 

differential effect on the failure of the differential. Because it makes with the assembly of the pinion and crown wheel 

it's good for taking load of the vehicle. So, to enhance the general differential and to avoid failure thanks to loading. 

The planning of such differential is given to the present paper. Some development of differential is to decrease the 

weight of the differential by replacing pinion and crown wheel with spur gear. So overall design and development to 

scale back the limitations and to extend the efficiency of differential is administered during this paper. 

A differential may be a gear train with three shafts that has the property that the angular velocity of 1 shaft is that the 

average of the angular velocities of the others, or a hard and fast multiple of that average[4]. A gear box provides speed 

and torque conversions from a rotating power source to a different device using gear ratios. In automobiles and other 

wheeled vehicles, the differential allows the outer drive wheel to rotate faster than the inner drive wheel during a turn. 

This is often necessary when the vehicle turns, making the wheel that's traveling round the outside of the turning curve 

roll farther and faster than the opposite[5]. The typical of the rotational speed of the 2 driving wheels equals the input 

rotational speed of the drive shaft. A rise within the speed of 1 wheel is balanced by a decrease within the speed of the 

opposite. When utilized in this manner, a differential couples the input shaft (or prop shaft) to the pinion, which 
successively runs on the ring gear of the differential. This also works as reduction gearing. On rear wheel drive 

vehicles, the differential may hook up with half-shafts inside an axle housing, or drive shafts that hook up with the rear 

driving wheels. Front wheel drive vehicles tend to possess the pinion on the top of the main-shaft of the gearbox and 

therefore the differential is enclosed within the same housing because the gearbox. There are individual drive-shafts to 

every wheel[6]. 

ANSYS 

ANSYS is useful for mechanical engineering concept research applications. For those who want to hear more about 

ANSYS, that's an introduction. ANSYS is a fully optimized ProEngineer concept analytics automation programme. In 

order to model the work conditions for your design and forecast its actions this programme uses the Finite Element 

Approach (FEM). FEM calls for the solution of large equation schemes. With fast solvers, ANSYS helps designers to 
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verify the integrity of their designs and to look for the optimal solution easily[4]. Usually, the following phases are part 

of a software creation cycle. 

II. LITERATURE REVIEW 

When the vehicle takes a turn, the inner wheel covers less distance than the outer wheel, so it means the speed of inner 

wheel has got to be but the outer wheel. But when the vehicle goes straight both the wheel rotate at an equivalent speed. 

To supply both the condition differential gearbox is employed[7]. 

A gear box provides speed and torque conversions from a rotating power source to a different device using gear ratios. 

In automobiles and other wheeled vehicles, the differential allows the outer drive wheel to rotate faster than the inner 

drive wheel during a turn. This is often necessary when the vehicle turns, making the wheel that's traveling round the 

outside of the turning curve roll farther and faster than the opposite[8]. 

III. DISCUSSION 

The material used for body of differential gearbox should be Aluminium alloy because it reduces the load and therefore 

the gear should be made from steel thanks to its strength. Within the development of modified differential gearbox 

different system are often used. Till now the differential wont to take one input and two outputs but by modifying and 

adding one extra pinion and crown wheel adjustment on crown wheel we will take one input and three outputs. And by 

analyzing using different materials we will modify differential gearbox having three outputs. Also, there are various 

special purpose differential gearbox but individually they can't overcome all the restrictions so we will use the 

combinations of those special purpose differential gearboxes and reduce the restrictions to some extent. 

IV. CONCLUSION 

The following are the conclusion from the above discussion:- 

1. Using Aluminium alloy for a differential gearbox body as the weight is low and the stress value strongly 

enabled is in competition with other materials. 

2. Using the differential spur gear instead of spindle gears, since this differential reduces costs and boosts 

performance 30% lighter than the spindle gap. Space releases the difference up to 70 per cent. This 

incorporates the Go Green idea. 

3. A higher tensile strength, recycled ability, decreased stress and low costs improves mechanical performance 

using lightweight materials like the glass filled polyamide. 

4. The daily parking issues can be triggered with the combination of different differential gearboxes, sensors and 

different steering mechanisms be solved too. 
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