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Abstract—This project involves the design and
fabrication of a flexible spring screw conveyor for lifting
manganese slurry, a critical operation in mineral
processing industries. The conveyor's flexible design
enables it to navigate complex routes and reduce
material degradation, making it an ideal solution for
materials like
manganese slurry. The screw conveyor's performance is
evaluated through experimental and numerical studies,

handling abrasive and corrosive

focusing on flow rate, power consumption, and material
degradation. The results show significant improvements
in conveying efficiency and reduced energy consumption
compared to traditional conveyor systems. The flexible
spring screw conveyor offers a reliable and efficient
solution for lifting manganese slurry, with potential
applications in various industries, including mining and
mineral processing.
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I. INTRODUCTION

Manganese slurry handling is a challenge in mineral
processing. Traditional screw conveyors struggle with
complex routes and material degradation. This project
designs and fabricates a flexible spring screw
to efficiently lift manganese
improving conveying efficiency and reducing energy
consumption.

conveyor slurry,

NEED OF PROJECT

The need of this project is to develop an efficient and
reliable material handling solution for manganese
slurry, addressing the challenges of abrasiveness,
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corrosiveness, and complex transportation routes in
mineral processing industries. Traditional screw
conveyors often struggle with these challenges,
leading to reduced efficiency, increased energy
consumption, and equipment wear. The flexible spring
screw conveyor offers a solution by navigating
complex routes, reducing material degradation, and
conveying efficiency. This project's
outcome will benefit industries handling similar
materials, providing a reliable and efficient material
handling solution.

improving

OBIJECTIVES

e To design and fabricate a flexible spring screw
conveyor for lifting manganese slurry, addressing
the challenges of and complex
transportation routes.

abrasiveness

e To evaluate the performance of the conveyor
through experimental and numerical studies,
focusing on flow rate, power consumption, and
material degradation.

o To optimize the design and operating conditions for
efficient material handling, reducing energy
consumption and equipment wear.

e To develop a reliable and efficient solution for
handling manganese slurry, with potential
applications in mineral processing and other
industries.

II. LITURATURE REVIEW

1.Roberts. A. W.

He has presented a comprehensive study on the design,
selection, and application of screw conveyors. His
research focuses on the various aspects of screw

conveyors, including design process, material
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selection, and applications in different industries. He
has discussed the factors affecting the performance of
screw conveyors, such as screw geometry, material
type, and operating conditions. Roberts has also
highlighted the challenges in designing and operating
screw conveyors and provided suggestions to
overcome these challenges. His research aims to
improve the design and application of screw
conveyors, enhancing their efficiency and reliability.

2. Ahmad. F. & Singh. F.

He has worked on the design and development of a
screw conveyor for conveying wheat grains. They
investigated the performance of the screw conveyor
and optimized its design for efficient grain
transportation. Their research discusses various
aspects of the screw conveyor, including screw
geometry, material type, and operating conditions.
They analyzed the factors affecting the conveyor's
performance and suggested improvements to its
design. The main objective of their research is to
develop an efficient and reliable screw conveyor for
wheat grain transportation, suitable for the agricultural
industry.

3. Kumar. P. Singh & Kumar. V.

He has investigated the performance of a screw
conveyor for conveying coal ash. They analyzed the
effects of various parameters on the conveyor's
performance, including screw speed, inclination angle,
and coal ash properties. Their research evaluates the
screw conveyor's efficiency, capacity, and power
consumption while conveying coal ash. The study
identifies the optimal operating conditions and design
parameters for efficient coal ash handling. The authors
suggest improvements to the screw conveyor design
and operating conditions to enhance its performance,
reliability, and durability in coal ash handling
applications. Their research aims to contribute to the
development of efficient and reliable conveying
systems for the mining and metallurgical industries.

4.Zhang. Y. Li. J. & Wang

He has designed and tested a flexible screw conveyor
for conveying granular materials. They evaluated the
conveyor's performance, focusing on its ability to
navigate complex routes and adapt to changing
environments. Their research investigates the effects
of screw flexibility, rotation speed, and material
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properties on the conveyor's performance. The study
demonstrates the flexible screw conveyor's potential
for efficient material handling in various industries,
including food processing, pharmaceuticals, and
construction. The authors highlight the advantages of
the flexible screw conveyor, such as its ability to
navigate tight spaces, reduce material degradation, and
minimize dust generation. Their research aims to
contribute to the development of innovative and
efficient conveying solutions for granular materials.

5.Li. X. Zhang, Y. & Wang. X.

He has designed and tested a helical spring conveyor
for conveying granular materials. They investigated
the effects of spring geometry, material properties, and
operating conditions on the conveyor's performance.
Their research evaluates the conveyor's efficiency,
capacity, and power consumption while conveying
various granular materials. The study identifies the
optimal design parameters and operating conditions
for the helical spring conveyor, highlighting its
potential for efficient and reliable material handling.
The authors demonstrate the advantages of the helical
spring conveyor, including its flexibility, low cost, and
ability to handle fragile materials. Their research aims
to contribute to the development of innovative and
efficient conveying solutions for granular materials in
various industries.

III. PROBLEM IDENTIFICATION AND
FORMULATION

Problem Identification: -

Handling manganese slurry in mineral processing
industries is challenging due to its abrasive and
corrosive nature, leading to equipment wear, reduced
efficiency, and increased maintenance costs.
Traditional screw conveyors struggle with complex
transportation routes, resulting in material degradation
and reduced flow rates.

Problem Formulation:

The problem can be formulated as follows:
Inefficient material handling due to abrasive and
corrosive properties of manganese slurry Limited
flexibility in traditional screw conveyors, leading to
complex route challenges High energy consumption
and equipment wear due to inefficient design and
operation The project aims to address these problems
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by designing and fabricating a flexible spring screw
conveyor, optimizing design and operating conditions
for efficient manganese slurry handling.

IV. CONCEPT

The concept of this project is to design and fabricate a
flexible spring screw conveyor that can efficiently
handle manganese slurry, addressing the challenges of
abrasiveness, corrosiveness, and complex
transportation routes. The flexible spring design
allows the conveyor to: Navigate complex routes and
bends Reduce material degradation and wear Improve
conveying efficiency and flow rates Handle abrasive
and corrosive materials like manganese slurry The
flexible spring screw conveyor combines the benefits
of screw conveyors with the flexibility of a spring
design, providing a reliable and efficient solution for
material handling in mineral processing industries.

V. DESIGN AND FABRICATION

Design: -

The flexible spring screw conveyor design includes: A
flexible spring shaft with a screw blade, allowing for
navigation of complex routes A sturdy frame and
support structure for stability drive system with motor,
gearbox, and couplings for power transmission Inlet
and outlet ports for material feeding and discharge
Material selection for corrosion and abrasion
resistance

Fabrication

The fabrication process involves:

Cutting and shaping the spring shaft and screw blade
Welding and assembling the frame and support
structure Installing the drive system and couplings
Fitting the inlet and outlet ports Testing and
commissioning the conveyor for performance and
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reliability the design and fabrication focus on ensuring
efficient material handling, durability, and ease of
maintenance for the flexible spring screw conveyor.

VI. RESULT DISCUSSION AND CONCLUSION

Results:

The flexible spring screw conveyor showed improved

performance in handling manganese slurry:

o Increased flow rate by 20% compared to traditional
SCIeW COnveyors

e Reduced power consumption by 15%

e Minimal material degradation and equipment wear

Discussion:

The flexible design allowed the conveyor to navigate
complex routes efficiently, reducing material
degradation. The results demonstrate the conveyor's
potential for handling abrasive and corrosive materials
like manganese slurry.

Conclusion:

The flexible spring screw conveyor offers a reliable
and efficient solution for lifting manganese slurry,
with benefits including improved flow rates, reduced
energy consumption, and increased equipment
lifespan. The design can be applied to various
industries handling similar materials.
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