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Abstract 

The objective of this review paper to present the recent development in the field of gear failure analysis which are used in military 

vehicles. By the help of this review paper we can know about different types of failure detection and materials and cryogenic 

process can be used, which is used to reduce these failures from gears. The basic reasons of gear failure misalignment of gear, 

spalling, pitting etc, follow the reason of gear failure. This is identified from this review paper. The intention of this review paper 

focused on the redesigning as well as changing manufacturing process done on the gear, that is used by the various researcher in 

the past recent year to find out causes of failure in gear and what is final result of that to reduce the failure in gear to resist any 

kind of impact load for better durability under any condition.    
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The function of the industrial power transmission gear drive is to reliably transmit torque and rotary motion between a prime mover 

and a driven piece of equipment at acceptable levels of noise, vibration and temperature. 

For drives that are properly designed and manufactured, abnormal distress or failure can result from misapplication or poor 

installation or poor maintenance, Continuous steady state overloads can result from erroneous  power requirement calculated while 

designating. 

For increasing durability as well as it’s life cycle of the gear we are started to work on this project. In this project we are going 

to use software as well as prototype testing by using cryogenic process along with change in traditional material with En8 and 

composite materials.  

II. CAUSES OF FAILURE IN GEAR 

A Gear has failed when it can no longer efficiently do the job for which it was designed. Cause of failure may range from excessive 

wear to catastrophic breakage. 

 Wear 

 Polishing 

 Moderate wear 

 Excessive wear 

 Abrasive wear 

 Corrosive wear 

 Pitting 

 Initial Pitting 

 Destructive pitting 
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 Spalling 

 Scoring 

 Case crushing 

 Frosting 

 Moderate scoring 

 Destructive scoring 

 Localized scoring 

 Fracture 

 Fatigue break 

 Overload breakage 

 Random Fracture 

 Rim and Web failure 

 Rippling 

 Ridging 

III. CURRANT MATERIAL’S USED 

 Currently used materials 

20MnCr5, En364, En374 

 Properties Of all materials currently used are almost same. 

 For 20MnCr5 
Table – 1 

Chemical Composition 

C% Si% Mn% P% S% Cr% 

0.17 0.40 1.10 0.025 0.035 1 

 Physical properties 
Table – 2 

Physical properties of 20MnCr5 

Thermal Expansion 11.1 * 10-6 /k 

Mod. Of Elasticity 205 GPa 

Sp. Heat Capacity 460 J/(Kg.K) 

Density 7.85 Kg/dm3 

IV. METHODOLOGY 

In this project we are going to replace current widely used material like 20MnCr5, En369, En374 with selected material mentioned 

above. We are going to use Cryogenic heat treated En8/D2 Material for gear. 

We are going to analyse the result with help of software for Cryogenic heat treated materials. Depending on results came from 

software, and then we are going to manufacture and further having physical test for long life cycle and high durability 

 Advantage of Cryogenic Heat Treatment: 

Possibly the most important restriction to industrial productivity is metallic parts wear. Tool bits, punch dies and bearing surface 

are all subject to wear under normal use conditions. The cost and downtime associated with parts replacement has limited the speed 

of production equipment since the beginning of the industrial age. Proper cryogenic tempering offers impressive gains in terms of 

tool and component life. Increases of 400% in number of operations before retargeting are not uncommon, and claims go beyond 

25 times the normal tool life in some applications (Frozen Gears). Cryogenic treatment has also found favorable result in auto 

`short there is a little doubt about the effectiveness of the process in enhancing wear and fatigue resistance. Questions remains 

however, as to what actual structural changes take place during the cryogenic process. 

V. RESULTS 

Due to use of cryogenic processed material or rubber composite following improvement may results for durability of gear: 

1) Development of compressive forces due to cryogenic treatment. 

2) High impact load carrying capacity. 

3) Due to development of  uniform grain structure and high compressive force carrying capacity tends to elimination of  spalling, 

pitting, corrosion, and other causes behind gear failure caused due to loads as well as heating.  

4) Rubber Composite material can have low installing cost along with high working efficiency 
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5) Rubber composite material can be easily replaced and can be work against heat. 

6) Electric shock resistance gear can be manufactured. 

VI. CONCLUSION  

Based on the study till we have following conclusion can be drawn 

 Gear can give high durability along with long life cycle. 

 It will help to military to work under any condition anywhere against any type of condition.  

 Rubber composite material not only can reduce the installing cost but also can reduce maintenance cost. 

 Low maintained cost can be achieved. 
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