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Abstract 

 

An important aspect of this paper to study and focus on the structure of assembles of gears in gear box. These gears 

transmit power at various speeds. Another aspect of the present paper is to conduct a study on various materials for 

these gears such as Cast Iron, Cast Steels and Aluminum Alloy etc., presently used materials for gears. In this paper to 

replace the materials with Aluminum material for reducing weight of the product. Stress, displacement is analyzed by 

considering weight reduction in the gear box at higher speed. In the present work all the parts of differential are 

designed under static condition [1], [2]. 
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Introduction 

 

A differential is a device, usually but not necessarily employing gears, capable of transmitting torque and rotation 

through three shafts, almost always used in one of two ways: in one way, it receives one input and provides two outputs 

this is found in most automobiles and in the other way, it combines two inputs to create an output that is the sum, 

difference, or average, of the inputs [3], [4]. In automobiles and other wheeled vehicles, the differential allows each of 

the driving road wheels to rotate at different speeds, while for most vehicles supplying equal torque to each of them. A 

vehicle's wheels rotate at different speeds, mainly when turning corners. The differential is designed to drive a pair of 

wheels with equal torque while allowing them to rotate at different speeds. In vehicles without a differential, such as 

karts, both driving wheels are forced to rotate at the same speed, usually on a common axle driven by a simple chain 

drive mechanism. When cornering, the inner wheel needs to travel a shorter distance than the outer wheel, so with no 

differential, the result is the inner wheel spinning and/or the outer wheel dragging, and this results in difficult and 

unpredictable handling, damage to tires and roads, and strain on (or possible failure of) the entire drive train [5]. 

 

Result and Conclusion 

By observing the structural analysis results using Aluminum alloy the stress values are within the permissible stress 

value. So using Aluminum Alloy is safe for differential gear. When comparing the stress values of the three materials at 
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various rotating speeds, the values are less for Aluminum alloy than Alloy Steel and Cast Iron. By observing the 

analysis, the vibrations are less for Aluminum Alloy than other two materials since its natural frequency is less. And 

also weight of the Aluminum alloy reduces almost 3 times when compared with Alloy Steel and Cast Iron since its 

density is very less. Thereby mechanical efficiency will be increased. By observing analysis results, Aluminum Alloy is 

best material for Differential. 
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