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Abstract 

This review paper presents the comparative study of results and outcomes of designing the powered roller conveyor and 

components for typical requirement of different application which makes the system unique from general purpose roller 

conveyors. The design of roller conveyor mainly depends upon the loading conditions in particular application. The design as 

well as the component selection will change as the loading condition changes. Various types of rollers in different industrial 

applications were studied by these researchers mentioned in this review paper. This paper is an idea about estimated approach 

toward the design of live roller conveyors for heavy industries.    
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

In current scenario, Material handling equipment plays an important role in many industries, constructional sites and storage 

units. Proper attention should be paid while designing the roller conveyor system for particular application.  For example, 

Gravity conveyors are design without considering the torsional effect on the roller shell. As the application changes the design of 

the roller may vary in terms of shaft, hub and shell assembly. In most of the research papers, crucial parts of roller conveyors like 

Roller, chassis and columns and bearings were targeted for weight optimization. By applying basic design concepts carefully 

according to the loading conditions on each member of system, one can design the system with significant alteration of the 

components. 

II. LITERATURE REVIEW 

Suhas M. Shinde and R.B. Patil [1] Pawar Jyotsna ,D.D. Date, Pratik Satav [2] S.S. Gaikwad, E.N. Aitavade  [3] designed the 

existing system for reducing weight. In these studies they design some critical parts like roller, shaft and Frame. They also 

generate parametric model using ANSYS Parametric Design Language (APDL) Program to carry out the linear static, modal and 

optimized analysis of existing system. They conclude that FOS taken is very high than the requirement in some of cases, also the 

selected components for assembling the system. They recommend to reduce the weight of C-section, Roller thickness and Roller 

Outer Diameter. By redesigning the system, overall weight was reduced up to 30%. In these papers the buckling of the column 

was not considered while designing the system. Also the optimization of the design was done without using any functional 

equation which does not validate that whether the design is optimized or not. 

      Gaikwad S.S. and E.N. Aitavade, [4] the experiment was carried out to determine the dynamic response of the structure 

consists of chassis/frame, under a time varying load. The load is applied gradually as it lowered by the hoist but due to safety, 

sudden loading also considered while designing. After APDL program results, the optimised structure was tested on shop floor 

with real time components and the sagging of the structure was measured with general purpose retractable measuring tape which 

was under limits. Although the deflection was higher than the existing design but still below the allowable limit. In this paper 

basic load definition was taken as 4 rollers under the object. So the total load of the object was divided by number of rollers in 

contact which is practically not feasible. 

    Anwar Badawy Badawy Abu-Sena , Mohamed Salah Al-Din Soliman, Omer Nazmi Ali Abdel-Nabi [5] aims at investigating 

the buckling behaviour of steel beam-column elements for the sake of developing an analytical model to calculate their ultimate 

resistance under axial compression and bending moment. An analytical model based on Young's equation and similar to Perry 

formulation has been developed to predict the ultimate resistance of beam columns undergoing interactive buckling. Two types 



A Review on Design of Live Roller Conveyor System  
(IJSTE/ Volume 1 / Issue 11 / 041) 

 

 All rights reserved by www.ijste.org 
 

253 

of interactions were studied; first, elastic linear interaction which affects the critical buckling modes and critical buckling loads. 

Second, Non-linear interaction which affects the beam column loads. The nodal is validated by comparing its results with those 

obtained by the Finite Element Non-Linear Elasto-Plastic analysis using ANSYS 5.4 program. It has been shown that the 

developed analytical model accurately predicts the interactive strength compared to the finite element non-linear analysis and to 

the EC3 design approach. 

     Rajratna A.Bhalerao, Dr. R.J. Patil [6] by considering the Gravity roller conveyor structure and its component under Static 

loading, the study has been carried out for weight reduction to save the material within the limits so that the structure can still 

able withstand under those loading condition.  The modal analysis has been carried out to find the natural frequency of the 

structure as the force is acting in vertical direction. The total load is considered over 4 rollers at a time and equally divided on 

contacting rollers which is different than the practical situation.  They also recommended changed C-channel and support 

material from ISMC-100 to ISJC-100 and ISJC-75 respectively. As the roller conveyors are not generally subjected to complex 

state of stress they can be designed by providing higher factor of safety it leads to unnecessarily increase in material cost. This 

can be reduced effectively by separately designing conveyor components and testing whole assembly for transient and mode 

shape analysis for critical parts 

     Cao Hung Pham, Gregory J. Hancock, [7] In this research paper, C section was tested under pure bending. For experimental 

setup the test was performed with pair of C section beam, which tightened together with tension bolts. Total 24 tests were 

performed of 2 different depths and 3 different thicknesses. This experimental program was carried out to determine the ultimate 

strength on high strength plain lipped cold formed c-section (Plain C and SupaCee) subjected to pure bending. A methodology 

called Direct Strength Method of design was applied. A conclusion was made by calculating the bending moment under Local 

and Distortional buckling modes and comparing them with test bending moment of the section.  A graphical comparison shows 

the behavior of each selected section under peak load. 

     M.S. Deepak, R. Kandasamy, Dr. R. Thenmozhi [8] In this experiment the setup is done for creating lateral and torsional 

buckling in a c- channel by applying the different loads. Linear variable displacement transducers are used for observing the 

displacement in vertical horizontal plane at two different span length (One at mid span and another at 3rd length span). The 

results from manual calculation, universal testing machine and ANSYS were compared for the validation of the experiment. Also 

the warping is done at the ends to increase the load carrying capacity by 25%-30% and reduced the lateral buckling load.  

III. CONCLUSION 

After reviewing these literature papers one can easily establish the idea about the loading condition of each member according to 

the specific application which makes the system unique from other similar roller conveyor system. For example, the roller are 

generally under the bending stresses, so the radial load which is coming over the roller should be identified carefully. Chassis 

have several point loads over its length at particular pitch and the columns are under axial load which creates the buckling. So 

accordingly each component should be design and selected. According to the literature, static analysis of roller and structural 

member can be done.   

IV. DESIGN STEPS 

 Loading Conditions: A.

In such rollers, all the possible loading condition must be identified for designing the system. Each member of system is 

subjected to different types of loading and thus different stresses will generate. Different type of loading and their stresses are 

mention below for some crucial parts of the system. 

 For Roller: 1)

From the beginning, as the load due to the weight of the object is coming directly on the roller shell, it will create direct bending 

of the roller shell. Also the power is to be transmitted to the roller for the rotation at particular speed, it will create the shear 

stress in to the shell. Thus there will be bending stress and shear stress in the roller. 

 For Chassis/Frame: 2)

When the rollers are mounted on the chassis by bearing supports, the reaction due to the weight of the object and the roller will 

transferred to the chassis. It will create the bending of the chassis. At each bearing support on particular pitch, the load will act as 

point load, which creates the bending stress in the chassis. 

 For Column/Strand: 3)

Columns are used for keeping particular height of the chassis with proper rigidity. Due the axial load columns are subjected to 

buckling.  
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 Tube Selection: B.

Generally, there are two major types of tube are used for making the rollers, these are Seamless steel tube and Electric resistance 

welding (ERW) steel tubes. But in most of the cases EWR steel tube are employed due to the cost and ease of manufacturing.  

 Design of Roller Shell:  C.

The load ‘W‘is acting perpendicularly downward and uniformly distributed over a width ‘b’ of roller so there will be bending 

stress on the roller shell. In this case the major defection is due to the bending stress. 

Finding the value of bending moment
[5]
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After finding the bending moment and allowable stress we can estimate the required section modulus of the tube to be 

selected, which gives us the required thickness of the tube with outer diameter. 

Check these dimension with shear stress and bending stress. 

 Design of Shaft: D.

Shaft is subjected to twisting moment due to torque transmission and bending moment due to the load. So finding the equivalent 

stress we can find the Diameter of the shaft from flexure formula. 

 Power Estimation: E.

For driving the roller in order to push the object forward, particular power is required. It has two different value of power. One is 

Static power with is required to overcome the frictional force between the surface of object and Roller when the roller is at rest.. 

Second is Dynamic power which is required to keep rotating the roller with object placed over it. 

 Chain Selection: F.

In most of the power roller conveyor, Chain drive are use because they are least costlier than the gear drive and ease to 

maintenance. From the power estimation the chain is selected and sprockets as well.  
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