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ABSTRACT

The grinding machine is used in a variety of sectors to finish work items and provide high-quality surfaces. Grinding is a machining technique that
involves the use of an abrasive wheel or a belt-like cutting tool. In most sectors, grinding is the last step in the manufacturing process; there is no
other step. Deburring in foundries and constructions, polishing, engraving, and cut-off grinding are just some of the precision uses for grinding with
a wheel or belt type cutting tool. This study focuses on current advancements made possible by the use of various power tools, such as electric and
pneumatic power tools, as well as robotic systems..
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1. INTRODUCTION

Grinding machines use high-speed spinning abrasive wheels to create flat, cylindrical, and other surfaces. Grinding is a machining operation that is used to
improve the accuracy of a product that has already been machined. Shear deformation cuts a small chip from the workpiece for each grain of abrasive on
the wheel's surface. Grinding is used to finish workpieces that require a high level of surface quality (e.g., reduced surface roughness) and shape and
dimension precision. Grinding, on the other hand, can quickly remove large amounts of metal in some roughing applications. The'surface grinding
machine' is used for flat surfaces, while the ‘cylindrical grinding machine' is used for cylindrical surfaces. As a result, grinding is a broad topic. Tool
sharpening, for example, is done with 'bench' and 'pedestal’ grinders. A grinding machine, also known as a grinder, is a power tool or machine tool that is
used to grind. It is a type of machining that uses an abrasive wheel as the cutting tool. Grinding is a finishing process in most applications because the
precision in dimensions is on the order of 0.000025 mm. It removes fairly little metal, roughly 0.25 to 0.50 mm depth. Contour grinding wheels are curved
wheels that produce more intricate shapes. Grinding is used to finish workpieces that require a high level of surface quality (e.g., reduced surface
roughness) and shape and dimension precision.

A grinding machine is a material removal machine having geometrically non-defined, bonded cutting edges and rotational or linear relative movement
between tool and workpiece. The machine must also provide relative tool and workpiece feed and positioning movements. It is path defined that the
motions between the tool support (spindle) and the workpiece follow a defined geometrical path. Material removal with geometrically non-defined cutting
edges is defined as material removal performed by a large number of cutting edges, typically on abrasive grains, that are undefined in terms of number,
shape, and/or position, and where the tool geometry is defined by the envelope over all stochastically distributed cutting edges. Pitch grinding is the
process of grinding with a linear relative movement. Honing is the process of combining a reciprocating linear movement with a continuous circular
action.

Industries are primarily designed to provide usable goods and services at a cheap cost of production, low cost of machinery, and low cost of inventory.
Every task has been made faster and easier in this world as a result of technological advancements, but this advancement also necessitates large
investments and expenditures. Every industry seeks to increase productivity while maintaining product quality and standard at a low average cost, and a
significant portion of investment in an industry is made for machinery installation. So, in this work, we suggest a machine that can conduct operations
such as cutting and striking for pvc materials, steels, wooden blocks, and other similar materials, as well as home applications such as washing machines,
cell phone charging, wet grinding, and indoor cycling for fitness. This project demonstrates a Human-Powered Multi-Purpose Machine that can be used
for both industrial and home purposes. The goals of this machine are to reduce human effort, time, and the number of operations performed
simultaneously. It is a cost-effective solution. This machine can be utilized in rural areas where power is intermittent or non-existent. It is intended to be
portable. The machine does not require any external energy, such as fuel or electricity. This machine is incredibly inexpensive because it does not require
any electricity or fuel.
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At the moment, machines are powered by electricity. Electric motor machines are faster, but they are more expensive and use more electricity. In remote
areas, the device that runs on electricity has limited applications. This type of human power driven device will have a lot of utility in distant and interior
parts like our Vidarbha where there is no electricity as well as in urban areas, especially during load shading or electrical power off timings. As a result,
this human-powered gadget is quite useful in certain situations. It also saves money on machining equipment because three machines may run at the same
time on the same platform.

2. WORKING PRINCIPLE OF GRINDING MACHINE

A grinding machine, sometimes known as a grinder, is a power tool that uses an abrasive wheel to cut or remove chips from metal surfaces. It's
also known as a procedure for cutting metal with a rotating abrasive wheel on the workpiece's surface. Using a grinder on a workpiece with low surface
roughness will aid in achieving excellent surface quality, precision, and dimension. A grinding machine's functioning concept is much simpler to
comprehend. An electric motor drives the grinding wheel with the help of a belt and pulley in a grinding machine. So, when we start the electric motor,
the motor rotates at a particular speed (150-15000 RPM, depending on the kind of grinding machine), and the grinding wheel revolves with the help of the
v-belt and cone pulley, and we conduct the operation.
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Fig.2.1 Grinding Machine Schematic Diagram

2.1 Parts of a Grinding Machine
A grinding machine consists of the following parts:
e Base or Bed
e Tables
e Headstock
o Tailstock
o Wheel head
e Crossfeed
1. Baseor Bed:
It's a cast-iron casting that sits on the floor and supports the other components that are attached to it. The table drive mechanism is housed in
the base, and on the top of the base, precise machined guideways are supplied at right angles to the table to allow it to glide on it.

2. Table:

There are two tables, one on the lower level and the other on the higher level. The bottom table moves the work in a transverse
direction by sliding over the bed's guideways, which can be manipulated by hand or by power. The top table, which pivots in the middle above
the sliding table, is equipped with a headstock and tailstock that can be positioned anywhere along the table to hold the workpiece. For
grinding straight or tapered surfaces, the upper table can be swiveled and secured.

3. Head Stock:

The headstock is positioned over the bed and either supports the workpiece with a dead center and drives it with a dog, or it may

hold the workpiece in a chuck and drive it..

4.  Tailstock:
To accommodate varying lengths of workpieces, the tailstock may be changed and fastened in any needed position.
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5. Wheel Head:
It is made up of a grinding wheel and a motor that drives it. To feed the grinding wheel to the work, the wheel head is positioned on
a slide at the back end of the base and moves perpendicularly to the table ways by hand or power.
6.  Crossfeed:

The grinding wheel can be fed to the work by hand or by power by engaging the crossfeed control lever.

3. TYPES OF GRINDING MACHINES

3.1 Floor or bench grinder:
A floor or bench grinder is a tiny machine used in laboratories to grind a small workpiece. For example, when we make a single-point cutting
tool for a lathe machine, we utilize a floor or bench grinder to make it

Fig.3.1 Floor or bench grinders.

3.2 Portable grinder:
As the name implies, this grinder is not fixed in one place. Tiles are cut with the portable grinder.

Fig.3.2 Portable grinders.
3.3 Abrasive Grinder
The abrasive grinder is a sort of grinder similar to these, but the primary difference is that abrasive is used to cut and finish the task. This is
more expensive than the portable and floor grinders .
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Fig.3.3 Abrasive belt grinders.

3.4 Swing Frame Grinder
The swing frame grinder is a difficult type of grinder that is used to grind heavy workpieces.

Fig.3.4 Swing-Frame grinders.

3.5 Surface Grinder
An abrasive wheel, a chuck (a workpiece holding device), and a rotary table make up a surface grinder. The chuck holds the material in
position while the wheel and item rotate to provide a smooth finish.

Fig.3.5 Surface grinders.
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3.6 Cylindrical Grinder

The outside of a workpiece is shaped with a cylindrical grinder. Workpieces of any shape can be inserted into these machines as long as they
can spin around a central axis. Both the workpiece and the grinding wheel rotate at the same time in a cylindrical grinder. Cylindrical grinders include
outside diameter grinders, internal diameter grinders, and centerless grinders.

Fig.3.6 Cylindrical grinders
3.7 Centerless Grinder
A centerless grinder is a type of cylindrical grinder that secures the workpiece in place with two rotating wheels. A centerless grinder, unlike a
centered grinder, does not have a spindle. The pace at which the material is removed is determined by the rotation speed of the wheels.

Fig.3.7 Centerless grinder

3.8 Tool And Cutter Grinder

A CNC machine tool with up to 5 axes and several grinding wheels is used in a tool and cutter grinder. Sharpening and creating milling cutters
such as drills, endmills, and step tools are done with these machines. It's also commonly utilized to make tools for the woodworking and metal cutting
industries.
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Fig.4.8 Tool and cutter grinder

4. Conclusion

In this study, we investigated and concluded that by incorporating various power tools and a smart intelligence rohotic system, the grinding machine may
improve efficiency, productivity, surface finish accuracy, and a variety of other favorable factors. This project report emphasizes technological
advancements. The impact of these improvements on the system's cost is also taken into account. A conventional robot belt grinding system is also
investigated, as well as an industrial manipulator, precision grinder, and rough grinder.
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