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ABSTRACT

This project introduces the concept of a multi-purpose machine that can perform multiple operations at the
same time with the same speed. This machine is mainly used in manufacturing industries and is designed to
be economically and efficiently used. It is an automatic machine that is powered by a motor and runs with
current. It uses the same shaft as a motor and is powered by pulleys. This machine is designed to be portable
and can be used to cut in different places and on different materials. It is also suitable for remote locations
and workshops. This machine requires very little human effort and is cost-effective.
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INTRODUCTION

A multi-purpose Mechanical Machine (MMM) is a machine design specially designed for small industries
where workers work with very little technology. A MMM is a machine that performs its function quickly and
efficiently without using other machines to perform other functions on the working piece. A MMM has three
arms that perform three different operations. As a research area, multi-purpose machines are motivated by
questions that arise from industrial manufacturing, production planning, and computer control. For example,
imagine a large garage that houses a specialty store. This industry is mainly focused on producing useful
products and services with low manufacturing costs, equipment costs, and inventory costs. Today's world is
driven by technology that makes everything work faster and more efficiently, but these advances also require
large investments and costs.

Industries strive to achieve a high level of efficiency by maintaining the quality and quality of the product at
a low current cost. In industry, the installation of machinery is a major part of the investment. In this project,
we propose to work on a machine designed to cut, drill, and grind. Some economists say that the
manufacturing industry is the one that produces the output. The economy is abundant, and the assistance area
will usually be a buyer of wealth. New technologies have brought new opportunities for advanced

manufacturing on the manufacturing line in the US. The assembling business provides significant material
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aid for public foundations and public safeguard. Before we begin, we have been subject to many research
papers that say that the installation of machinery in the manufacturing industry is a delicate business due to
many factors that go into it, such as electricity consumption per machine, maintenance costs per machine,
number of units produced per machine, machine capacity, time spent, and ability to perform operations like
drilling, cutting, and grinding

PROBLEM STATEMENT

In many workshops, we need to perform operations, such as cutting, grinding and drilling. These operations
performed on individual machine. Due to this, we need many machines for performing operations. Hence,
we will be designed and fabricated of multipurpose mechanical machine. By using this machine, we perform
cutting, grinding, and drilling at time. Individual operation foreach machine requires more cost and

equipment. By using the multipurpose machine, we reduce cost and time.

LITERATURE REVIEW

l. Raja et.al (2018): -

Machine designed for multi operations like cutting, shaping, and cutting using hacksaw. Whit worth quick
return mechanism is used for hacksaw cutting and also electric motor isused to power the operations due to
which required speed and automatic control obtained.

1. R. Vijayakumar (2017): -

Found that how to increase the productivity by fabricating a Motorized Multipurpose machine that could
perform four machining operation (Drilling, Sawing (Using Hacksaw),Grinding & Sheet Metal Cutting) at a
time. The Bevel gear mechanism, Rack & pinion mechanism and CAM mechanisms were used in our project
to make the multi-operations possible with a single input.

1.  Singh Ankit Kumar Awadhesh (2017): -

Implemented multipurpose mechanical machine. They have presented the development of multipurpose
machine in various modes by which it can be actively adopted. Different types of attachment and tools which

can be implemented on multipurpose machine have been discussed.

IV.  R.Robert Henty et.al, (2016): -

Scotch yoke mechanism is used in this machine to perform the sawing operation at four places. Scotch yoke
mechanism converts rotational motion into linear motion. Pistons likereciprocating parts are directly coupled
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to sliding yoke with a slot that engages a pin on therotating part. In I.C. engines linear motion converted in
rotational motion by means of crankshaft, piston and rod that connects them. The scotch yoke mechanism is
considered as more efficient to produce rotational motion.

V. Dr. Saif Imam et.al, (2016): -

Proposed an innovative synchronous machine which will have ability to perform multiple mechanical
operations of several machines instead of having one machine for one work. Utilizing this machine, they are
able to achieve the goal of low investment machine for not only use but also for various colleges for practice.
In future these machine complex variations can help to fulfill the requirement.

VI.  Pradip R. Bodade (2016): -

Proposed a machine able to perform operations such as drilling, grinding, cutting and manufacturing of
"MULTIFUNCTION MACHINES". The industries are basically destined for the production of goods and
services useful at low production costs, machinecosts and low inventory costs. The model allows us to
perform the operation in different work centres simultaneously, as it receives units from a single power
source. The goal of this model is the conservation of electricity (energy supply), the reduction of costs
associated with the use of energy, the increase in productivity and the reduction of space. This machine can
be used in industries and in domestic operations.

VIl. Rakesh Ambade etal (2015): -

Designed and fabricated a human powered multipurpose machine. The main objective is to provide a
multipurpose machine which can work when there is no electricity. It has to be understood that in rural areas
where there is problem of electricity shortage or no electricity, it is a very stressful and laborious job to
perform machining operations. It satisfies the need of rural people by giving them an alternative way of
performing machining operations like drilling and grinding. The product designed has zero operating cost &
cost effective.

VIIIl. Sharad Srivastava (2014): -

Have fabricated a machine using a scotch yoke mechanism, belt drive and gears. In an industry a considerable
portion of the investment is being made for machinery installation. They have proposed a machine which can
perform operations like drilling, cutting,grindingat different working centres simultaneously which implies
that industrialists do not have topay for machine performing above tasks individually for operating operation
simultaneously.

IX. Heinrich Arnold (2009): -

Rather long reinvestment cycles of about 15 years have created the notion that innovationin the machine tool

© 2024, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM35711 | Page 3



http://www.ijsrem.com/

27 N3y
"g;JSREM%Q

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 08 Issue: 06 | June - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

industry [happens incrementally. But looking at its recent history, the integration of digital controls
technology and computers into machine tools have hit the industry in three waves of technology shocks. Most
companies underestimated the impact of this new technology. This article gives an overview of the history
of the machine tool industry since numerical controls were invented and introduced and analyses the disruptive
character of this new technology on the market. About 100 interviews were conducted withdecision-makers
and industry experts who witnessed the development of the industry overthe last forty years. The study
establishes a connection between radical technological change, industry structure, and competitive
environment. It reveals a numberof important occurrences and interrelations that have so far gone unnoticed
X. . Dr. Toshimichi Moriwaki (2007): - Recent trends in the machine tool technologies are surveyed
from the viewpoints of high speed and high-performance machine tools, combined multifunctional machine
tools, ultra-precision machine tools and advanced andintelligent control technologies.

XI. M. Prathyusha (2006): -

Developed a multiple operating machine. It has focused on the principle of scotch yoke mechanism, type of
tooling and machining parameters and process performance measure,which include cutting speed, depth of
cut, material removal rate with different type of equipment which can run simultaneously and fabricate the
work piece in multipurpose machine has been presented.

OBJECTIVES

. To perform many operations at a time.

. To conduct all operations in a single motor.

. To decrease manufacturing and maintenance cost.
. To reduce space occupation.
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METHODOLOGY

LITERATURE SURVEY

PROBLEM IDENTIFICATION

COLLECTION DATA

DESIGN AND FABRICATION

Fig.1: - Block Diagram of Methodology
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DESIGN AND MECHANISM

Design of frame

750

300

Front view

Isometric view

Top view

Fig.2: - 2D Design of Frame
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Fig.3: - 3D Design of Frame

The frame is usually the structural system that supports the other components of the physical building and/or
the steel frame that limits the span of the building. The frame is the basic part of the machine, it supports the
assembly of the machine and absorbs any shocks and vibrations during operation. In this machine frame is
made of a mild steel bar and an L channel. The length, width and height of the frame are 750mm x 750mm x

750mmrespectively.

Specification of Frame: -

. L X B X H=750mm X 750mm X 750mm

. Type of Material: - Mild Steel
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Bill of Material (B.O.M.)

Sr. No Part Name Qty. Costin Rs.
1AC Motor 1 2500
ZPulley 4 1600
3V-Belt 2 300
4Square Pipe 2 1800.
SPedestal Bearing 4 1200
gNut and Bolt 10 150
7Shaft 2 600
gDrill 1 100
SHacksaw 1 80
10Grinding Wheel 1 40
Total 8370/-
Table: -1 Bill of Material (B.O.M.)
ASSEMBLY AND WORKING
m:ﬁ )
750 — : —
—
i

‘ 7350
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Fig.4: - 2D Drawing of Multipurpose Machine

Fig. 5: - Isometric Front View of Multipurpose Machine

Fig.6: - Isometric Top View of Multipurpose Machine
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Fig.7: - Belt Drive Connection System of Multipurpose Machine

Fig.8: - Isometric Top View of Multipurpose Machine
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TESTING

In multi-operation mechanical machine, we have tested following materials

Type of Operations Mild Steel PlywoodWood Polyviny Pipe(pvc)
Grinding (Rough) 3mm/min 8mm/min 5mm/min
Cutting 5mm/min 14mm/min 25mm/min
Drilling 4mm/min 50mm/min 90mm/min

Table: -2 Tested Material Details
Conditions:
" Grinding (Rough): -
- Grinding done on steel plate 3 mm
- Wood block of 25X25 mm
- Pvc tube of dia.25 mm and 3 mm wall thickness
. Cutting

- Mild Steel round bar 10 mm

- Wood block of 25X25 mm

- Pvc tube of dia.25 mm and 3 mm wall thickness
" Drilling

- Steel plate 100X100x5 mm

- Pvc tube of dia.25 mm and 3 mm wall thickness

- Wood 50X50 block
RESULTS AND DISCUSSION

Hence, it is concluded that from this project, one can manufacture or bought this type of machineto perform
drilling, grinding, and cutting operations at the same time. This reduces space occupation, time occupation

and needs less investment. This machine will be grateful advisable tolocal carpenters and small industrialist.

We have done grinding, cutting and drilling operations on different materials like. Wood, pvc, steel. Wood
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taken is solid section while others are hollow tubes.

The results observed are as follows:

) ) Polyvinyl chloridePipe
Type of Operations Mild Steel PlywoodWood
(pvc)
Grinding (Rough) 3mm/min 8mm/min S5mm/min
Cutting 5mm/min 14mm/min 25mm/min
Drilling Amm/min 50mm/min 90mm/min

Table: -3 Tested Material Details

Grinding (Rough): -
- Grinding done on steel plate 3 mm
- Wood block of 25X25 mm
- Pvc tube of dia.25 mm and 3 mm wall thickness
. Cutting

- Mild Steel round bar 10 mm

- Wood block of 25X25 mm

- Pvc tube of dia.25 mm and 3 mm wall thickness
. Drilling

- Steel plate 100X100x5 mm

- Pvc tube of dia.25 mm and 3 mm wall thickness

- Wood 50X50 block
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CONCLUSIONS

We see that all the industries, which are production based want low production cost and high workrate which
is only possible through the utilization of multi-function operating machine which willuse less power as well
as less time and less labour. Since this machine provides working at the different center so it reduces the time
consumption up to a considerable limit. In an industry a considerable portion of investment is being made for
machinery installation which is very costly. We have proposed a machine capable of performing operations
such as drilling, cutting and grinding simultaneously in different centers which shows that the industrialist
does not have to payfor a single machine. Execute jobs on it individually to run concurrent operations. The
machine isespecially useful for small industries. Workers movements can be minimized. Number of
operations that can be performed on a single machine. Power consumption is reduced. The requiredfloor space

is reduced.
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