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Abstract—This project discusses about the different components of the conveyor pulley worked at different angles. It will provide an 

approximate analysis of the different testing conditions under which the conveyor pulley system will be run. The project aims to find 

an optimum position of the conveyor pulley system at a specified angle under which the conveyor pulley system will be most 

efficiently run. The project also aims to rectify the decreased service life which is caused by variable loads, pretention, weather 

conditions and material. 

Index Term—Conveyor Pulley, Conveyor Belt, Belt Materials, FEA, Stress Analysis 

I. INTRODUCTION 

A conveyor belt system includes drive pulley, driven 

pulley, idlers, snub pulleys, conveyor belt, scraper, take up 

pulleys. Belt conveyors are widely used in industrial 

applications such as agriculture, mining, steel, cement, food 

and have gained increased importance in the past century. 

To transport manufactured goods from one place to another 

by human efforts takes time and conveyors are provided as 

a solution to eradicate this time constraint and make the 

system more efficient by faster means of transport. They 

also provide higher capacity and bulk loads can be 

transported over greater distances. 

This project uses ANSYS software to analyze and calculate 

the optimum angles at which the system will operate and 

what materials should be used to obtain the lowest possible 

cost for the designing of the conveyor pulley system. The 

reader will also learn about the methods through which the 

pulleys are designed to function at the optimum angle and 

this is done by using the SOLIDWORKS software. [1] 

II. MATERIALS 

The belt material must be durable, long lasting and 

resistant to a wide range of temperatures, moisture and 

chemicals. There are 5 main materials that the conveyor 

belts are made out of: Thermoplastics, Metals, Rubbers, 

Fabric and Leather. Plastics include polyester, polyvinyl 

chloride, silicone and polyethylene. The metals are 

stainless steel and carbon steel. Fabric materials are 

canvas and cotton. The most popular material is a rubber 

composite because it is flexible, resistant, smooth and 

seamless. 

 
Fig. 1 Material Properties 

Choosing the right belting material is the most important 

specification involved with conveyor system because the 

wrong material could compromise productivity or worker 

safety. 

Desirable Qualities of Materials: 

[1] It should possess high flexibility and low rigidity. 

[2] It should withstand high tensile stress. 

[3] Resistance to wear and fatigue. 

[4] Low weight per unit length. [2] 

III. PROCEDURE 

The procedure involving the below analysis shown in 

pictorial demonstration includes, selecting the designed 

belt. Following this, we apply forces on the selected 

contour points on the belt, at the specified angles (15deg 

and 23.61deg taken as specimen here) having forces 

167223kg and 157004kg respectively. 

Following this, surface extrudes at the given points are 

carried and bonded contacts were given between the 

external strip defining the placement of the selected angle 

and the actual belt. Then a body sizing mesh of 150mm was 

given to the model. 

Following this procedure, the below images define the 

detailed outputs and the stress values evaluated after 

carrying out the analysis by the methods specified above. 

[2][3] 
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Fig 2(a) Belt Material Titanium Alloy at 23.61deg 

The stress value for this analysis was 10.708 MPa. 

 

Fig. 2(b) Belt Material Stainless Steel at 23.61deg 

The stress value for this analysis was 5.44 MPa. 

 

Fig. 2(c) Belt Material Aluminum alloy at 23.61deg 

The stress value for this analysis was 14.706 MPa. 

 

Fig. 3(b) Belt Material Stainless Steel at 15deg 

The stress value for this analysis was 7.48 MPa 

 

Fig. 3(a) Belt Material Titanium at 15deg 

The stress value for this analysis was 14.76 MPa. 

 

Fig. 3(c) Material Aluminum Alloy at 15deg 

The stress value for this analysis was 20.215 MPa. 

IV. CONCLUSION 

Looking at the above trends, for both tested angles 

aluminum alloy gives the highest stress value, followed by 

titanium and stainless steel. Therefore, stainless steel can be 

used for the lowest amount of stress induction on the 

system for its most efficient functioning. This will also 

ensure a very low amount of material usage and hence cost 

reduction in the manufacturing and usage of the system will 

be evident. The final aim of this analysis can be obtained by 

witnessing the cost reduction through the above analytical 

methods. [3] 

V. FUTURE SCOPE 

As three metals are used in this experiment, as specimens, a 

wide variety of materials can be used like Polyethylene, 

Grey Cast Iron, Fibre, Polyplastics. These materials are 

bound to show different characteristics and have a high 

possibility of proving to be beneficial for such conveyor 

pulley systems achieving the aims. They can be very cost 

effective but their longevity is usually criticized in 

comparison to the metals. Such factors can provide a 

detailed overview of the best possible outcomes for 

conveyor pulley systems in order to make all its industrial 

applications as effective and efficient as possible. [4][5] 
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