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Abstract:The shafts which are used for transmission of power or torque between two moving elements 

of machines which are used in different applications in our industries and day to day life, to give an 

overview on the various possible types of failures of shafts and identifying reason of their failures. 

For this purpose some papers on failure of shafts have been reviewed in which mechanical properties, 

material structure, design and various methods of stress analysis have been considered as the primary 

parameters for their study. 

The objective of present work is to study various methodologies used for the shaft failure analysis and 

to choose best methodology which are suitable for the failure analysis of shaft used in conveyor belt 

for material handling. 
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I. Introduction 
A shaft is a rotating member usually of circular cross-section (solid or hollow), which is used to 

transmit power and rotational motion in machinery and mechanical equipment in various applications. Most 

shafts are subjected to fluctuating loads of combined bending or torsion with various degrees of stress 

concentration. For such shafts the problems are fundamentally fatigue loading. Failures of such components and 

structures have engaged scientists and engineers extensively in an attempt to find their maincauses and thereby 

offer methods to prevent such failures 

Material handling is a vital component of any manufacturing and distribution system and the material 

handling industries areaccordingly active, dynamic and competitive. Overhead belt conveyor is used for material 

handling purpose and hence it is very useful for any industry 

 

1. Problem Statement:- 

 To identify the failure of flat belt conveyor shaft and the stresses generated on the shaft. 

 

II. Background of failure analysis 
Failure analysis is the process of collecting and analyzing data to determine the cause of a failure and 

how to prevent it from failing. It is a important factor in many branches of manufacturing industry. Such as the 

electronics industries where background of failure analysis is a vital tool used in the development of new 

products and for the improvement of existing products. However, it also applied to other fields such as business 

management and military strategy. Failure analysis and prevention are very important functions to all of the 

engineering field. The material engineers often plays a important role in the analysis of failures, whether a 

component or good fails in service or if failure occurs in manufacturing or during production processing. In any 

case, engineer must determine the cause of failure to prevent future failure or to improve the performance of the 

device, component or structure.  

 

Failure analysis can have three broad objectives. 

1. Determining modes 

2. Failure Cause 

3. Root causes. 

 

Failure mode can be determined at field or in the laboratory, using methods such as fractography, 

metallographic and mechanical testing. Failure cause can be determined from laboratory studies and knowledge 

of the components and its loading and its environment. Comparative sampling or testing of the failure 

component in the laboratory may be necessary to determine the cause. Main causes of  failure cause is 

determined using knowledge of the mode, the cause and the particular process or system. Determining the main 

reason of failure  requires complete information about the equipment's design, operation, maintenance, history 
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and environment. A traditional failure analysis might include fractography, metallographic and chemical 

analysis. 

  
 

III. Causes and Analysis of Shaft failure 
Causes of failureAustin H. Bonnett,  discuss the causes of shaft failures. XU Yanhui says that shaft damaged 

can be induced by sub synchronous resonance(SSR). J.feller fatigue loading on wind turbine drive trains due to 

the fluctuating nature of wind is major cause of premature failure of gearboxes. The shaft fail due to fatigue, 

which arises due to following reasons:- 

a. Presence of cyclic over-loads 

b. Stress concentration. They may be due to production or operation causes e.g. under cuts, machining, traces, 

knotches, etc.                                                                                           

c.Wrong adjustment of bearing, insufficient clearances.  

 

  In corrosion failures, the stress is the environment and there action it has on the shaft material. At the 

core of this problem isan electrochemical reaction that weakens the shaft.  Eccentric Shaft is widely known for 

its features like corrosion resistanance, long service, effective performance and reliability. Corrosion is a process 

that occurs when oxygen, water, acids and salts mix together. The temperature must be above 0˚C, when the 

relative humidity is below 40% almost no corrosion from 40-60% (relative humidity) significant corrosion is to 

be expected. The redox (reduction-oxidation-reaction) is a chemical reaction. Thus happens when one electron 

is transferred to the other. In such an electron transfer reaction the electron cuts (oxidation) through a material 

on an electron uptake (reduction).  Many structural alloys corrode merely from exposure to moisture in air [3] 

but the process can be strongly affected by exposureto certain substances. Corrosion can be concentrated locally 

at a particular point to form a pit or crack or it can extend across a wide area more or less uniformly corroding 

the surfaceof componant. Because corrosion is a diffusion-controlled process it occurs on a surface which is 

exposed to atmosphere. As a result, methods to reduce the activity of the exposed surface such as passivation 

and chromate conversion can increase a material's corrosion resistance. However, some corrosion processes are 

less visible and less predictable. Many times corrosion will act simultaneously with fatigue loading to cause a 

shaft failure. According to Osgood all machine and structural designs have problems in fatigue. Failure of an 

elevator shaft due torsion-bending fatigue was given in. Overload failures are caused by forces that exceed the 

allowable limit of yield strength or the tensile strength of a material. The cause of an overload failure depends 

on whether the shaft material is brittle or ductile. 
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IV. Finite Element Analysis Of shaft 

 
Fig. FEA Analysis of Shaft 

 

V. Conclusion 
The various failure analysis of shafts which are mentioned above do not follow any specific approach. 

To analysis the root cause of failure it essential to follow various examinations and comparing the results. A 

mechanical shaft may fail due to various reasons such as improper engineering design, chemical composition, 

negligence in operations and maintenance, welding repairing works.  To overcome the above disadvantages 

precautions should be taken. failure analysis of the heavy nip roller shaft is to done by following methodology  

1. Visual inspection of the failed component  

2. Metallographic inspection of failed specimen.  

3. Analyzing stress concentration at major step down.  

4. Finite element analysis of roller shaft using ANSYS software. 
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