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Abstract: The screw conveyor is a commonly used device in industries for material handling and 

transportation. The purpose of this project is to design and optimize the product cost of a screw conveyor. 

The design process involves determining the required specifications of the conveyor, selecting appropriate 

materials, and optimizing the design to minimize the cost of production. 

1. Select appropriate materials: The materials used for the screw conveyor will be selected based on their 

properties, such as strength, durability, and resistance to wear and corrosion. 

2.  Select appropriate materials: The materials used for the screw conveyor will be selected based on their 

properties, such as strength, durability, and resistance to wear and corrosion. 

3. Design the screw conveyor: The screw conveyor will be designed using standard engineering principles, 

The design will also be optimized to reduce the cost of production. 

4. Optimize the design: The design will be optimized using Ansys Software, which will enable us to test 

different designs and configurations to find the most cost-effective option.. 
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I. INTRODUCTION 

Screw conveyors are used extensively in various industries such as agriculture, food processing, and mining to transport 

materials from one point to another. The design of a screw conveyor is critical to ensure that it operates efficiently and 

meets the required specifications. The cost of a screw conveyor is also an important factor to consider, as it directly 

impacts the profitability of industrial operations. This paper presents a comprehensive approach to designing and 

optimizing the cost of screw conveyors.. 

 Material Properties: The material properties of the bulk material being conveyed are crucial in determining the 

screw conveyor's design. The properties to be considered include the material's bulk density, particle size, 

moisture content, and flow characteristics. 

 Screw Diameter and Pitch: The screw diameter and pitch are critical in determining the conveyor's 

performance and efficiency. The diameter and pitch of the screw affect the conveying capacity, power 

requirements, and the ability to handle different materials 

 Motor selection: Choosing an appropriately sized motor that is both energy-efficient and cost-effective. 

 Screw Speed: The screw speed is another important parameter that affects the conveyor's performance. The 

speed of the screw is determined by the material properties, screw diameter, and pitch. 

 CAPP: CAPP is a critical part of computer-integrated manufacturing (CIM) systems and is used in many 

industries, including aerospace, automotive, and electronics. The primary goal of CAPP is to optimize the 

manufacturing process by creating a plan that is efficient, cost-effective, and minimizes the potential for errors. 

 

1.1 Problem Statement 

The ultimate goal of the project is to produce a screw conveyor that meets the required specifications while minimizing 

the total cost of production, including materials, labor, and overhead expenses. 
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1.2 Objectives of Project 

 Optimization in cost of product of screw conveyor as per selection of material by analysis of product. 

 To get the variation in cost of the product. 

 Decreases cost of product by decreasing the thickness of sheet metal. 

 

II. METHODOLOGY 

 

Formulae Sheet Metal Bending 

LF= (L1+L2+ L3+ +Ln) + (B1+B2+B3+….+Bn) 

L1=L2=L-tan(A/2)×(R+T) BA= A(π/180)×[R+(K×T)] 

 

Welding Data Cost 

1. Time required to weld length of plates= lenth of plate / rate of welding 

2. Total consumption of oxygen=oxygen consumption per hour × time of welding 

3. Total consumption of acytylene =acytylene 

4. Consumption per hour×time of welding 

5. Effective lenth of filler rod required = lenth of weld/ legth of filler rod requird/m 

6. Cost of oxygen consumed= total oxygen consumed × cost of oxygen/�3 

7. Cost of acytylene consumed=total acytylene consumed × cost of acytylene /�3 

8. Cost of filler rod consumed= {(volume of filler rod consumed ×density)/1000}×cost of rod/kg 

9. Total material cost of weld = (total cost of oxygen +total cost of acytylene +total cost of filler rod) 

10. Labour cost = time of welding × labour hour rate × no. Of pieces. 

11. Overhead charges= percentages/ labour cost 
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Model cost 

1. Actual welding speed = welding speed × operator factor 

2. Cost of labour per meter of weld = cost of labour /hr /actual welding speed 

3. Power consumption= [(voltage×current)/1000]× machining efficiency ×welding speed 

4. Cost of power per meter of weld =power consumption ×cost of power per Kilo-watt/hr (kwh) 

5. Cost of electrode per meter of weld= weight of electrode /m × cost of electrode 

 

Machining cost 

1. Raw material cost = [ area × thickness × density × quantity] / 106 

2. Scrap weight =  

3. Process cost = scrap weight ×scrap cost 

4. Raw material cost = material cost × raw material weight 

5. Net cost =raw material cost - scrap cost 

6. Machining cost= 15 % of raw material cost 

7. Labour cost = 20% of raw material cost 

8. Final cost = net cost + machining cost + labour cost 

 

Process cost 

1. Prime cost = material cost + labour cost + direct expenses 

2. Factory cost = prime cost + administrative overhead ( office overhead charges) 

3. Selling cost = factory cost + selling overhead charges 

4. Profit = 10% of selling cost 

5. Final cost = profit + selling cost 

 

III. CALCULATION 
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IV. ANALYSIS 
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Model name: SCREW Current Configuration: Default 

Solid Bodies 

Document Name and Reference Treated As Volumetric Properties Document Path/Date Modified 

Cut-Extrude2 

 

 

 

Solid Body 

Mass:65.8606 kg 

Volume:0.00844366 m^3 

Density:7800 kg/m^3 

Weight:645.433 N 

D:\project\project\conyeyor\sc 

rew conveyor\twin-screw-

conveyor-vip\TwinScrew- 

1\10001203.SLDPRT 

M12 Tapped Hole1 

 

 

 

Solid Body 

Mass:5.54651 kg 

Volume:0.000711091 m^3 

Density:7800 kg/m^3 

Weight:54.3558 N 

D:\project\project\conyeyor\sc 

rew conveyor\twin-screw-

conveyor-vip\TwinScrew- 

1\10001211.SLDPRT 

M12 Tapped Hole1 

 

 

 

Solid Body 

Mass:5.98487 kg 

Volume:0.000767291 m^3 

Density:7800 kg/m^3 

Weight:58.6517 N 

D:\project\project\conyeyor\sc 

rew conveyor\twin-screw-

conveyor-vip\TwinScrew- 

1\10001218.SLDPRT 

 

  
 Fig analysis of saddle support    Fig. Analysis of screw 
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V. RESULT 

Optimization in cost of saddle support 

 
Cost Reduction 5612 

Variation in cost of screw 

Initial 

Material Stress Deflection FOS Weight Cost Total Cost 

ASTM A36 21.89 MPA 0.78 MM 11 127.58 100 12758 

 

Final 

Material Stress Deflection FOS Weight Cost Total Cost 

AISI 1090 22.053 MPA 0.7 MM 7.2 128 55 7040 

 

 

Cost Reduction 5718 

 

 

 

PROCESSING COST 

TOTAL MATERIAL NET COST 39532.772 

TOTAL LABOUR COST 8806.224 

DIRECT EXPENSES 1000 

PRIME COST 49338.996 

ADMINISTRATION OVERHHEAD 9000 

FACTORY COST 58338.996 

SELLLING OVERHEAD CHARGE 20000 

SELLING COST 78338.996 

PROFIT 7833.8996 

FINAL MARKET COST 86172.8956 

 

Final cost of screw conveyor= initial cost of screw conveyor- total reduced cost 

=86172.8956-11330 

=74842.8956 RS 
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VI. CONCLUSION 

In conclusion, the design and optimization of the cost of a screw conveyor are essential for the efficient and cost-effective 

transportation of materials. The design of a screw conveyor depends on various parameters such as the type of material 

being transported, the distance it needs to be transported, and the flow rate required. The cost of a screw conveyor is 

dependent on several factors such as the cost of materials used, the manufacturing cost, and the operating cost. By 

optimizing these factors, it is possible to design a screw conveyor that is both efficient and cost-effective 

 

VII. ACKNOWLEDGMENT 

A screw conveyor is a mechanical device used to transport materials from one point to another by means of a rotating 

helical screw blade. It is a crucial component in many industrial processes, including food processing, agriculture, 

mining, and wastewater treatment. 

In order to design and optimize the product cost of a screw conveyor, the following steps should be taken: 

 Define the requirements: The first step is to define the requirements of the screw conveyor. This includes the 

type of material to be transported, the flow rate, the distance to be covered, and any other specifications. 

 Determine the size and capacity: Based on the requirements, the size and capacity of the screw conveyor can 

be determined. This includes the diameter of the screw, the pitch of the helix, the length of the conveyor, and 

the motor size. 

 Material selection: The selection of materials is critical to the cost optimization of the screw conveyor. The 

materials used should be of high quality, durable, and cost-effective. The choice of materials will also affect 

the weight of the conveyor, which can impact transportation and installation costs. 

 Manufacturing process: The manufacturing process should be optimized to minimize waste and reduce labor 

costs. This includes using automated machinery and techniques such as laser cutting and CNC machining. 

 Testing and validation: The screw conveyor should be tested and validated to ensure that it meets the required 

specifications and is functioning properly. 

 Cost analysis: The final step is to conduct a cost analysis of the screw conveyor. This includes the cost of 

materials, manufacturing, assembly, and testing. The cost analysis should be used to identify areas where costs 

can be reduced without compromising the quality or functionality of the product. 
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