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Abstract— The paper presents idea about Automation its 

various applications in different fields such as industrial 

manufacturing process, aircrafts, vehicles, and various 

machining process in factories. It has given a boost to 

industrial world for upcoming urgent demands for the 

premium quality products and services. It requires process 

engineering systems, automated manufacturing and 

industrial automation. Its various basic elements are power, 

program, control system. USA principle is a common-sense 

approach to automation projects. USA stands for 

Understanding the existing process, Simplify the process 

and Automate the process. It has various strategies for 

automation and process improvement. Automation has 

increased productivity reduced cycle time etc. it has various 

merits. While accompanying with merits it also has certain 

demerits such as increase in cost, workers displacement due 

to job replacement, etc. 
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I. INTRODUCTION 

It is the technology by which a process or procedure is 

performed with nominal human assistance. Automation or 

automatic control is the use of various control systems for 

operating equipment’s such as machinery, processes in 

factories, boilers and heat-treating ovens, switching on the 

telephone networks, steering and stabilization of ships, 

aircraft and other applications and vehicles with minimal or 

reduced human intervention.  Automation in the industry 

provides the advantages of improving productivity and 

quality while reducing errors and waste, increasing safety, 

and adding flexibility to the manufacturing process. In the 

end, industrial automation yields increased safety, 

reliability, and profitability. Automation covers application 

ranging from a household thermostat controlling a boiler, to 

a large industrial control system with tens of thousands of 

input measurements and output control signals. In control 

complexity, it can range from simple on-off control to 

multivariable high-level algorithms. 

II. NEED OF AUTOMATION 

The industrial world is facing many technological changes 

which increased the urgent demands for the premium quality 

products and services that can only be supplied by a high 

level of productivity. This requirement needs process 

engineering system, automated manufacturing and industrial 

automation. Following are the some of the important points 

due to which it needed in industrial workplace. 

1) To increase labor productivity. 

2) To reduce labor cost 

3) To improve worker safety 

4) To improve product quality 

5) To accomplish the process that cannot be done 

manually. 

III. BASIC ELEMENTS OF AUTOMATED SYSTEM 

An automated system consists of three basic elements. 

1) Power to accomplish the process and operate the 

system.  

2) Program of instruction to direct the process, and 

3) Control system to actuate the instructions.   

A. Power source:  

An automated system is used to operate some process and 

power is required to drive the process as well as controls. 

There are many sources of power available, but the most 

commonly used power is electricity. The action performed 

by automated systems are generally of two types. a. 

processing b. transfer and positioning. 

B. Program of instructions:  

The actions performed by an automated process are defined 

by a set of instruction known as process. The programmed 

instruction determines the set of actions that is to be done 

automatically by the system. The program specifies what 

automated system should do and how its various 

components must function in order to accomplish the 

desired results.   

C. Control system:   

The control element of the automated system executes the 

program of instructions. The controls in an automated 

system can be, a) Closed loop b) Open loop. 

IV. AUTOMATION PRINCIPLES AND STRATEGIES 

Following are the strategies used in automation 

1) Specialization of operations  

2) Combined operation   

3) Simultaneous operations   

4) Integration of operation  

5) Increased flexibility  

6) Improved material handling and storage  

7) Online inspection  

8) Process control and optimization  

9) Plant operation control 

10) CIM 

V. TYPES OF AUTOMATION 

Automated production system is classified into three basic 

types.  

1) Fixed automation.  

2) Programmable automation, and  

3) Flexible automation 
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A. Fixed Automation:   

It is a system in which the sequence of processing operation 

is fixed by the equipment configuration. The operation in 

the sequence are usually simple. It is the integration and 

coordination of many such operations into one piece of 

equipment that makes the system complex.  

The typical features of fixed automation are: 

1) High initial investment for custom-engineered 

equipment, b. High production rates.   

2) Relatively inflexible in accommodating product 

changes. 

B. Programmable Automation:  

In this production equipment is designed with the capability 

to change the sequence of operations to accommodate 

different product configurations. The operation sequence is 

controlled by a program, which is a set of instruction coded 

so that the system can read and interpret them. New 

programs can be prepared and entered into the equipment to 

produce new products. Some of the features that 

characterize programmable automation are: 

1) High investment in general purpose equipment  

2) Low production rates relative to fixed automation. 

3) Flexibility to deal with changes in product 

configuration. 

4) Most suitable for batch production. 

C. Flexible Automation:  

It is an extension of programmable automation. A flexible 

automated system is one that is capable of producing a 

variety of products with virtually no time lost for 

changeovers from one product to the next. There is no 

production time lost while reprogramming the system and 

altering the physical setup. Consequently, the system can 

produce various combinations and schedules of products 

instead of requiring that they be made in separate batches. 

The features of flexible automation can be summarized as 

follows: 

1) High investment for a custom engineered system. 

2) Continuous production of variable mixtures of products.  

3) Medium production rates.  

4) Flexibility to deal with product design variations 

VI. ADVANTAGES 

1) Increased productivity.  

2) Improved quality or increased predictability of quality. 

3) Improved healthiness of processes or product. 

4) Increased consistency of output.   

5) Reduced direct human labor costs and expenses. 

6) Installation in operation reduces cycle time.   

7) Can complete tasks where a high degree of accuracy is 

required.  

8) Replaces human operators in tasks that involve hard 

physical work using one forklift with a single driver 

instead of a team of multiple workers. 

9) Reduces some work-related injuries.  

10) Performs tasks that are beyond human capabilities of 

size, weight, speed etc.  

11) Reduces operation time and work handling time 

significantly.  

12) Frees up workers to take on other roles. 

VII. DISADVANTAGES 

1) Possible security threats /vulnerability.  

2) Due to increased relative susceptibility for committing 

errors.   

3) Unpredictable or excess development costs.  

4) High initial cost.  

5) Displaces workers due to job replacement. 

VIII. CONCLUSION 

We have studied about automation its types and advantages, 

disadvantages. Fixed automation is required where high 

demand cycles and long product life cycles required.  

Programmable used during batch production and when 

products with different options are required. Flexible 

automation is used where low production rates, demand is 

varying and short product life cycles.   
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