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Abstract— Our project entitled Automation and Integration 

of Machines is given by an Industry as a part of development 

in setup and utilization of machine and man and the outcome 

of the relationship existing between them. It is the key for all 

the industries and the various machining methods employed 

for simultaneous manufacturing of various components.  We 

are aimed at improvising the existing system that employs a 

man on each machine at the shop-floor resulting in increased 

machining cycle time and reduced productivity. The 

application area of the paper is primarily industrial 

automation, including both process industries (continuous 

and batch) and discrete manufacturing.  This project is 

intended to serve a purpose of reducing manpower, 

development and automation in the industry, increasing 

productivity and improving the quality of products or 

components manufactured.  It would help the workers remain 

focused on the work designated and make the machining 

work efficient with much less hassle. 
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I. INTRODUCTION 

In the current highly competitive business environment, the 

industry is challenged by the demand for productivity, 

quality, safety and environmental protection. Tight profit 

margins and networked manufacturing emphasize the need 

for integration and global optimisation of production 

facilities. 

Today use of robots in an industry is employed 

mainly for mass production system which contributes to the 

factors leading to the curtailment in productivity. Automation 

replaces this long established trend with emerging 

technologies hiring a programmable robot along with 

multiple machines.  Automation is an enhancement of a 

technique, method, or the use of self-regulating machinery as 

by electronic devices, to make a manufacturing process 

operate at greater speed reducing human intervention to a 

minimum.  When we say that automation is concerned with 

upgrading the existing manufacturing technology, which 

means we try to make a judicious application of machines and 

robotics which reduces the manufacturing costs and increase 

efficiency. 

II. AUTOMATION PROCEDURE 

Here we have divided the complete automation procedure 

into four steps. In which we have developed the complete 

system of robot and machines from conventional setup of 

machines.  All these steps are listed below, 

A. Step 1: Purchasing of Automated Equipment’s 

We have purchased a Robotic Arm, Motor,      Control panel 

and Pallets of various designs. 

B. Step 2: Workspace planning for installing robot and 

machines 

Following arrangement of machine, robot and pallets are used 

in analysis of 4:1 – Machine: Man setup. 

This setup includes four machines and a robot with 

only one operator. The operator instructs all the four 

machines sequentially in the order of operations by each of 

the machine. The Robot is programmed according to the 

operations i.e. fixing a raw component in a fixture up to the 

removal of finished component from a machine. 

 

 
1 and 3 – Raw Material Pallets & 2 and 4 – Finished 

Component Pallet. 

Fig. 1: Assembly of entire machines and robot 

C. Step 3: Assemble of Robots and Machines 

Proper setup of a robot in the workspace and all the four 

machines aligned in an order of sequence of operations is 

important from a point of view of utilization of space.  Pallets 

of raw and finished components are managed in a proper 

cycle time of each operation about all the four machines.  

 
Fig. 2: Operating robot under the programmed input. 

D. Step 4: Testing and Inspection of Newly located Systems 

The system arranged for the purpose is checked by allowing 

the permitted program to run by a robot arm. The operations 

of clamping a component for machining and removing the 
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component after the machining is done to ensure proper time 

cycle and risk of errors. 

Inspection of components and respective machines 

like turning lathe and boring machine is done.  The cycle time 

and surface finish quality is inspected during the entire 

process. 

III. COMPARISON 

Sr. No Parameters 1:1 Machining Setup 4:1 Machining Setup 

1 Cycle time for entire four operations 6 min 32 sec 5 min 29 sec 

2 Labour cost No Saving in costs Saving  3,60,000 annually 

3 Quality Inferior Superior 

4 Workspace utilization Covered 1,250 square feet Covered 988 square feet 

5 Rejection rate of components More (7 in every 50 components) Less (2 in every 50 components.) 

6 Chances of accident More (6 in 100 components.) Negligible 

7 Grading of industry Deteriorate day by day Improves in emerging technologies. 

Table 1: Comparison

IV. ADVANTAGES 

1) Reduction in Cycle Time – A lean manufacturing line is 

crucial for increasing efficiency. Robots can work longer 

and faster which increases production rate. 

2) Reduce Production Cost – Initial setup cost and 

manufacturing cost reduces with increase in 

productivity. 

3) Improved Quality and Reliability – Automation is 

precise and repeatable.  It reduces tedious work. 

4) Reduce Waste – Robots are so accurate that the amount 

of raw material used can be reduced, decreasing costs on 

waste.  Rejection of components will be less.    

5) Manpower Reduction – This system reduces the number 

of operator by employing each of the workers on 

multiple machines in assistance of a robot.  

6) Worker safety –It is an important reason for automating 

an industrial operation. Automated systems often remove 

workers from the workplace and the machining setups, 

thus safeguarding them against the menace of the factory 

environment. 

7) Reduction in Accident 

8) Proper Handling of Material  

V. DISADVANTAGES 

1) Large Initial Investment – Robotics can be one of the 

most costly operating costs for a company. 

2) Less Versatility – By having a robotic machine that can 

perform a certain task which is programmed in their 

setup i.e. limits to the flexibility and variety of tasks that 

an employee could do. 

3) Increase in Unemployment – By increasing the amount 

of automation, there are less employees required causing 

high unemployment rates. 

VI. FUTURE ENHANCEMENTS 

1) Human- Robot Audio command and Interaction for 

future industrial robotics. 

2) Nanotechnology and Nano-scale assembly systems. 

3) Machine to Machine Networking. 

VII. CONCLUSION 

In this paper, the importance of automation in the field of 

emerging manufacturing technologies is described by the 

modification of robotic principles and machining techniques. 

The quality of machining and automation, would in turn gain 

rapid progress in production and accelerate the efficiency of 

an industry. 

The factors including human errors and accidents, 

labour cost and most importantly the cycle time for 

machining components would reduce to a large extent by 

employing Machine: Man (4:1) system.  Modifications in this 

4:1 system can be employed for more machines over a single 

robot governing 6:1, 7:1 and many more systems. Thus, 

automation in manufacturing industry can boost the economy 

and strengthen the efficiency of overall system. 
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