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Abstract- The intent of this paper is to Analysis the Roller Chain link with the simulation of the all components of roller 
chain which is used in industrial machines. In this paper developing simulation of roller chain link is analyze static and 
dynamic phenomena and find different design of the system, in order to remove unwanted phenomena. Roller Chain is a 
common component which is used in variety of applications across the industries. The work presented in this paper is to 
create simulation and find critical areas of deformation and stress concentration in Roller chain link of industrial machines. 
After finding those critical areas of stress concentration from analysis of stress and deformation various modifications in the 
design has been done. The model which gives stress and deformation under the permissible limit of the materials used, is 
supposed to be the best design. Help of static structural analysis package of Solid works has been taken to find out critical 
points, which uses FEM for the analysis of the same. Main focus was to find stress and deformation of roller chain link. The 
analysis has been done using Solid works simulation software and the solid models are created also using Solid works. The 
author expects the analysis and conclusion will help the engineering society of the world to analysis, design and fabricate 
Roller chain link for better reliability and efficiency. Current study can be extend further to analytical analysis of roller chain 
using Finite Element Method. 
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I. INTRODUCTION 
 
Roller Chain 
Roller chain or Bush roller chain is the type of chain 
drive most commonly used for transmission of 
mechanical power on many kinds of domestic, 
industrial and agricultural machinery, including 
conveyors, wire and tube drawing machines, printing 
presses, cars, motorcycles, and bicycles. It consists of 
a series of short cylindrical rollers held together by 
side links. It is driven by a toothed wheel called a 
sprocket. It is a simple, reliable, and efficient means 
of power transmission. That’s why in this project the 
large Roller Chain has been taken for analysis and 
simulation, such as e.g. used in industrial heavy 
machines. The aim of developing a Roller Chain Link 
simulation program is to analysis static and dynamic 
phenomena of Roller chain systems and find different 
design changes to the systems, in order to remove 
unwanted phenomena. 
  

Figure - Layout of Roller Chain Link  
Layout of a Roller Chain Link :  

(1) – Outer Plate   (2) – Inner Plate  
(3) – Pin                 (4) – Bushing  
(5) – Roller  
 
Application 
Roller chains are used in low to mid speed drives at 
around 600 to 800 feet per minute; however, at higher 
speeds, around 2,000 to 3,000 feet per minute, V-
belts are normally used due to wear and noise issues. 
A bicycle chain is a form of roller chain. Bicycle 
chains may have a master link, or may require a chain 
tool for removal and installation. A similar but larger 
and thus stronger chain is used on most motorcycles 
although it is sometimes replaced by either a toothed 
belt or a shaft drive, which offer lower noise level 
and fewer maintenance requirements. 
In older automobile engines from the United States 
and other countries, roller chains would traditionally 
drive the camshaft(s) off the crankshaft, generating 
less noise than a gear drive as used in very high 
performance engines, and offering more durability 
than the timing belt frequently used on more modern 
engines. Many modern automobile engines still use 
roller chains, which are more durable than timing 
belts. 
Chain saw cutting chains superficially resemble roller 
chains but are more closely related to leaf chains. 
They are driven by projecting drive links which also 
serve to locate the chain onto the bar. 
 
Aim of the work   
The objective of work presented in this paper is to 
create simulation and find critical areas of 
deformation and stress concentration in Roller chain 
link of industrial machines. After finding those 
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critical areas of stress concentration from analysis of 
stress and deformation various modifications in the 
design has been done. The model which gives stress 
and deformation under the permissible limit of the 
materials used, is supposed to be the best design. 
Help of static structural analysis package of 
Solidworks has been taken to find out critical points, 
which uses FEM for the analysis of the same. A 
numerical stable method is necessary in order for the 
simulation program to be used as a general purpose 
program, for roller chain link calculations of different 
chain drive systems large as well as small. It is aimed 
to use as simple a model as possible that satisfies this 
demand. 
It is also important that the simulation time is 
minimized, because the method will often be used in 
design iterations. Next the model should be compared 
to experimental results in order to validate the 
method. Experimental results are not directly in hand 
and therefore the results are discussed and 
comparisons are made between different 
mathematical models. These all are based on the 
simulation results.  
 

 
 
Methodology 
There are 3 (three) cases in this Work:  
Case 1 : Dimension of Roller chain link plate is 
30x136x13 mm, Pitch 76 mm 
Insight the 1st case have 2 study 
(A)  Study 1 with Material AISI 304 steel (SS)  
(B)  Study 2 with Material AISI 1015 Steel, Cold 
Drawn (SS)  
 
Case 2 : Dimension of Roller chain link plate is 
28x132x13 mm, Pitch 76 mm 
Insight the 2nd case have 2 study 
(A)  Study 1 with Material AISI 304 steel (SS)  
(B)  Study 2 with Material AISI 1015 Steel, Cold 
Drawn (SS)  

Case 3 : Dimension of Roller chain link plate is 
26x128x13 mm, Pitch 76 mm 
Insight the 3rd case have 2 study 
(A)  Study 1 with Material AISI 304 steel (SS) 
(B)  Study 2 with Material AISI 1015 Steel, Cold 
Drawn (SS)  
 

 
 

 
 

 
Mesh Generation :  
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Figure–Result of Design Insight with different views 

 
Result  
 
In the current investigation stress, strain, mass, Yield 
stress, factor of safety and Deformation for different 
Cases of Roller Chain link is done. Below are the lists 
of observation from current analysis.  
 

 
Case 1: Dimension of Roller chain link plate is 30x136x13 mm, 

Pitch 76 mm 
 

 
Case 2: Dimension of Roller chain link plate is 28x132x13 mm, 

Pitch 76 mm 
 

 
Case 2: Dimension of Roller chain link plate is 26x128x13 mm, 

Pitch 76 mm 

CONCLUSIONS 
 
[1] Stress are found to be maximum in the case of study 2 

of the Roller chain link which are close to the High 
yield stress of the material AISI 1015 Cold Drawn 
Steel (SS), so to avoid failure of roller chain link.  

[2] In the case of Mass which is very reduces in the 
material AISI 1015 Cold Drawn Steel (SS) as compare 
to AISI 304 (SS). 

[3] Factor of safety are very good position in between two 
selected materials, AISI 304 (SS) and AISI 1015 Cold 
Drawn Steel (SS).  

[4] Von mises stress is equal to Deformation generally, 
Also here high von mises stress is equal to high 
deformation so approximate very low difference 
between deformation of both material.    

[5] Approximate strain distribution in roller chain link is 
near-by both material. This can be further reduced by 
providing fillets at the root of the chain link. Similarly 
the deformation analysis shows to be high at the outer 
portion of chain link. 

[6] The design of the roller chain link is most important in 
industries, the current investigation found that the 
stress distribution of roller chain link with high yield 
stress material. Similarly the maximum deformation 
and deformation over the components are found to be 
under permissible limit. 
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