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Abstract— In this paper study presents the design, analysis 

and fabrication of “MULTIPURPOSE MECHANICAL 

MACHINE”. This mechanical machine is designed to 

perform multi operations specially drilling, cutting and 

grinding. The machine is designed to perform all the 

operations at same time with desired speed. The mechanism 

is fully automatic driven by 0.5hp electric motor. This 

machine is based on the mechanism of Scotch yoke 

mechanism and belt drive. This model of the multi 

operational machine may be used in industries and domestic 

operation which can perform mechanical operation like 

drilling, cutting & grinding of a thin metallic as well as 

wooden model or body. In this study literature review and 

problem identification is performed. 
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I. INTRODUCTION  

Manufacturing Industries are usually meant for Production 

and services at low production cost, machining cost and low 

inventory cost. Today in this world every operation have been 

made quicker and faster due to technology advancement but 

this advancement also demands big investments, every 

production industry desires to make high production rate with 

high quality and standard of the product at very less average 

cost. 

In an industry a considerable portion of investment 

is being made for machinery installation. So in this paper we 

have a proposed a machine which can perform operations like 

drilling, sawing and grinding simultaneously which implies 

that industrialist have not to cost for machine performing 

above operations individually for operating operation 

simultaneously.  

Multi-purpose machines as a research is motivated 

from the obstructions arise in manufacturing industries. 

Consider in a big automotive garage with specialized shops a 

car may require the following work, replace exhaust system, 

align wheels and tune up. These three tasks may be carried 

out in any order. However, as the exhaust system, alignment 

and tune-up shops are in different places, it is impossible to 

perform two tasks simultaneously for a car. When there are 

many cars requiring services at the shops, it is desirable to 

build a service schedule that takes the least Total time.  

Drilling machines can be defined as an equipment 

which is used to drill holes. Drilling machine plays an 

important role in mechanical industries. The attachment is 

gripped by a chuck at one end of the drill and rotated while 

pressed against the target material. 

 
Fig. 1: Drilling machines 

Sawing or cutting is a process of cutting material by 

a narrow slit is cut into the work piece by a tool consisting of 

a sequence of narrowly spaced teeth called a saw blade. 

Sawing or cutting is used to separate parts into two or more 

piece, or to cut an unwanted part.  

 
Fig. 2: Sawing or cutting 

Grinding is an abrasive machining operation that 

uses a grinding wheel as the cutting tool.Grinding is used to 

finish the work piece that requires surface quality as well as 

high accuracy of shape and dimension. 

 
Fig. 3: Grinding 

II. LITERATURE REVIEW 

M. Prathyusha, P. Mounica,Prof. VenkataPhani [1]In an 

industry a considerable portion of investment is being made 

for machinery installation. So in this project we have a 
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proposed a machine which can perform operations like 

drilling, sawing, shaping (grinding) some lathe operations at 

different working centers simultaneously which implies that 

industrialist have not to pay for machine performing above 

tasks individually for operating operation simultaneously. 

This paper presents the concept of Multi-Function Operating 

Machine mainly carried out for production based industries. 

We have developed a conceptual model of a machine which 

would be capable of performing different operations 

simultaneously and is also economically efficient. In this 

machine we are actually giving drive to the main shaft to 

which scotch yoke mechanism is directly attached, scotch 

yoke mechanism is used for sawing operation. On the main 

shaft a bevel gear system is used for power transmission at 

two locations. 

SharadShrivastava, C.B Khatri[2]This paper 

presents the concept of Multi-Function Operating Machine 

mainly carried out for production based industries. Industries 

are basically meant for Production of useful goods and 

services at low production cost, machinery cost and low 

inventory cost. Today in this world every task have been 

made quicker and fast due to technology advancement but 

this advancement also demands huge investments and 

expenditure, every industry desires to make high productivity 

rate maintaining the quality and standard of the product at low 

average cost. We have developed a conceptual model of a 

machine which would be capable of performing different 

operation simultaneously, and it should be economically 

efficient .In this machine we are actually giving drive to the 

main shaft to which scotch yoke mechanism is directly 

attached, scotch yoke mechanism is used for sawing 

operation. On the main shaft we have use bevel gear system 

for power transmission at two locations. Through bevel gear 

we will give drive to drilling centre and grinding centre. The 

model facilitate us to get the operation performed at different 

working centre simultaneously as it is getting drive from 

single power source. Objective of this model are conservation 

of electricity (power supply), reduction in cost associated 

with power usage, increase in productivity, reduced floor 

space. 

V.Senthilraja, P. Sathiyamoorthiand 

P.Saravanakumar[3]This paper deals with Design And 

Development Of Multi-Purpose Mechanical Machine. This 

machine is based on the mechanism of scotch yoke. The 

various machining process in manufacturing industries are 

carried out by separate machining machine. It need more 

space requirement and time with high expenses. But the 

fabrication of multi operation machine, which contains four 

operations in a single machine. The operations are namely 

drilling, shaping, cutting and grinding. It is a new concept 

specially meant to reduce the work time and save the cost. 

This machine perform multi-purpose operation at same time 

with required speed and this machine is automatic which is 

controlled or operated by motor which is run with the help of 

current. 

R. Vijayakumar, A T. Ganesh kumar[4]The aim of 

our project is 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 Bevelgear 

mechanism, Rack & pinion mechanism and CAM 

mechanisms were used in our project to make the Multi 

operations possible with a single input. The need for our 

project was found out in industries here mass production is 

carried out. In mass Production each operation is carried out 

step by step manner in a continuous order by transporting the 

work piece from one machine to another in a sequence. Thus 

the transferring of work piece from one machine to another 

consumed time, human effort as well as power consumption 

for each and every machine. Thus our project is the 

fabrication of machine which came with the breakup for time 

consumed for the shifting of work piece as well as the power 

consumption leading to high productivity, low production 

cost as well as the decreased capital cost since the cost of our 

multipurpose machine is less than the total cost of all the 

machine purchased separate.  

Kevin Patel, Niraj Kumar Shrivastav, Prof. Surendra 

Agrawal [5].This paper presents a development of a portable 

workshop which will be available for the smallwork. It is a 

multipurpose machine which can be used to perform various 

operations like drilling, milling, grinding of small work 

pieces very precisely. The purpose of developing and 

designing the portable workshop is to make aware the student 

about the basic operations at very minimum cost in the 

Institute, they can learn the basic mechanism behind the 

operations, beside that it can be useful for the industries and 

also at home for repairing purposes, and in the industries 

small job preparation can be done without using the heavy 

machines. In the designing of a portable workshop a shaft of 

40C carbon steel and a dc motor of 100rpm12v is used. 

III. OBJECTIVES 

 To design the multi-operational machine. 

 To perform analysis of multi-operational. 

 To developed the machine by the help of CAD and FEA 

techniques. 

 To enhance the production rate of company by using 

multi-operation. 

 To minimize failure and efforts required by man force. 

 To reduce the process time.  

 To utilize the floor space. 

IV. IDENTIFIED GAPS IN THE LITERATURE 

Many researchers have presented their work on design on 

multipurpose mechanical machine, drilling, grinding cutting 

operations and analysis of multipurpose machine, study on 

the effect of stress distribution of manufacturing process etc 

is also been carried out .This work is focused on design, 

analysis and development of Multipurpose (Drilling, grinding 

and cutting) machine. 

V. PROBLEM FORMULATION 

The performance of manufacturing operations is highly 

dependent on their Production cost and production time. 

Every industry desires to make high productivity rate 

maintaining the quality and standard of the product at low 

average cost. In an industry a considerable portion of 

investment is being made for machinery installation. 

For a single product various operation performed on different 

machine requires more time. Hence it becomes important to 

overcome the time and cost issue and make out the best 

possible design for multipurpose machine. Therefore we are 
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performing design and analysis of multipurpose mechanical 

machine. 

VI. RESEARCH METHODOLOGY 

In present study, we will be accumulating data of cutting, 

drilling and grinding mechanisms, materials to be machined, 

production time reduction etc. In This work detailed study on 

different literatures to know about the multipurpose 

mechanical machine and also to know the machining process 

(drilling, grinding and cutting).In the proposed work we will 

be generating optimized CAD model of multipurpose 

machine. Also, Finite element Analysis will be done on the 

generated CAD model using Hyper mesh to know the actual 

stresses, forces causing it to failures. The comparative study 

of the results will be carried out to draw out the conclusion 

and design will be finalized. 

VII. CONCLUSION 

Our project involves the study, design and analysis of the 

multipurpose mechanical machine (drilling, grinding and 

cutting). The various causes of the failures are identified and 

the solutions for those problems are established during the 

course of study. Further, In order to decrease the production 

time and avoid unwanted failures we will be carrying out 

analysis in existing design of multipurpose mechanical 

machine. 
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