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Abstract— One of the important factors for development of 

manufacturing industry is to increase their productivity 

which demands human efficiency and more production 

rates. Along with this company cannot neglect factors like 

worker safety, better operating conditions, etc. “Automatic 

Assembly & lubrication In Piston and Cylinder using 

Microcontroller.” Main objective of this project is to reduce 

the assembly time during insertion of piston into cylinder. 

Conventional method of assembly of piston and cylinder 

need two labor and it is difficult and time consuming. Also 

there are chances of injury to workers. We tried to reduce 

assembly time by changing the method of assembly using 

microcontroller and designing taper ring gauge. Also we try 

to reduce worker strain by providing simultaneous 

lubrication during assembly. Attempt has also been made to 

minimize oil consumption during assembly. 
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I. INTRODUCTION 

Since industrialization emerged in 19th century there ever 

increasing demands of various products if it is consumer 

product or component product required by industries and 

there are many industries have entered in the market which 

produce same product .so only producing the product or 

assembling the components to make the product is not 

sufficient. Company need to increase their productivity, 

efficiency in operation of the product operations whether it 

is manufacturing or assembly.  

Automation is a technology used for application of 

integrated mechanical, electronic and computer based 

system in production of products or assembly. Today 

competition is in every field of life. Industrialization is one 

of them. To fulfil the ever-growing requirement and to 

sustain though competition, enhancement in production rate 

is necessary. To achieve this goal, increase in the machine 

speed is must. A machine has to work under various severe 

conditions which may lead to wear and tear of machine 

element due to friction. At this point, the necessity of 

lubricants arises. It is truly said that, “development of high 

precision and speed machineries is due to advancement in 

lubricant technology.” Lubricants not only reduce friction 

but also prevent wear and tear and increase the working life 

of machine economically and improve efficiency of machine 

and facilitate to enhance productivity. 

In this project, an attempt has been made to provide 

the lubrication around the circumferences of piston 

assembly before mounting on cylinder block, before press 

fitting in the cylinder block. We have tried to reduce the 

cylinder piston assembly time and reduce the oil 

consumption which is used to lubricate the assembly. We 

have used microcontroller which is programmed to lubricate 

the piston during assembly. Also by this technique we have 

tried to satisfy the five aspects of ergonomics. 

II. ERGONOMICS CONCERN 

A. Conventional Method of Cylinder and Piston Assembly: 

1) Lubrication method: 

Earlier in the industry lubricating was done with following 

three methods. 

1) By brush: Brush is dipped in oil container and with the 

help of brush oil supplying over inner surface of 

cylinder block. 

2) Spray: With the help of spray machine the oil sprayed 

over inner surface of cylinder block. 

3) Dipping: The cylinder block as well as piston dipped in 

oil container and oiling has been done. 

2) Conventional method of assembly:  

In the conventional method the piston is inserted into the 

cylinder by means of pliers after providing the lubrication 

by any type which describe as above. Which takes much 

more time and accuracy is also less, to avoid the automation 

technique is used which reduce the assembly time &quantity 

of oil. 

 
Fig. 1: Conventional piston cylinder assembly using pliers 

III. ERGONOMICS CONCERN 

“Ergonomics is the scientific study of man-machine and 

working environment relationship and application of 
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anatomical, physiological and psychological principles to 

solve the problems arising from it” 

There are five aspects of ergonomics, safety, and 

comfort, ease of use, productivity/performance, and 

aesthetics. Based on these aspects of ergonomics, Examples 

are given of how products or systems could benefit from 

redesign based on ergonomics principles. 

1) Safety–  

In auto oiling piston cylinder assembly the worker hand and 

wrist stresses should be minimize and it has to feel safety in 

case of disease. And it can easy to done assembly without 

complexity. 

2) Comfort –  

Before use of auto oiling the worker feel uncomfortable 

because of stresses on their fingers during the brush oiling 

but today with the help of auto oiling this problem is 

eliminate and worker feel comfort. And length of working 

period increases. 

3) Ease of use –  

Because of ergonomics design considering the human being 

is easy to use and handle the auto oiling piston cylinder 

assembly this is due to work method is changes. 

4) Productivity/performance –  

Before auto oiling on job assembly has taken more time as 

compared to convert auto technique. Per ship job assembly 

is increases of auto technique performance of work 

improved. 

5) Aesthetics –   

Signage should be made consistent throughout the 

workplace to not only aesthetically pleasing, but also so that  

is easily accessible for all signs, 

In the 1970 occupation safety and health act 

protested the worker from working under harmful 

conditions. Therefore employing the workers for working in 

hazardous conditions like heat treatment, spray painting is 

stopped. 

With the use of old technology during assembly of 

cylinder piston, oiling is done around the piston manually on 

assembly line by means of brush or spray oiling, because of 

which the body parts like thumbs and fingers affected. The 

physical problem created like pain at the base of the thumbs 

during forcing the piston into the cylinder and difficulty in 

moving finger, snapping etc. that cause’s problem while 

twisting and gripping. Because of this problem worker 

cannot work efficiently and unable to work more than eight 

hour a day. Also it is difficult and cumbersome. 

Also with the use of old technology during the 

assembly of product it takes time to achieve accuracy in 

assembly due to trial and error method and product requires 

more time than to get ready for delivering to customers i.e. 

more manufacturing lead time. 

A. Relationship between ergonomics and quality in 

assembly work: 

Several studies indicate a relationship between ergonomic 

work conditions and the quality of the work. The purpose of 

this study is to evaluate relationship between a number of 

ergonomic conditions and product quality in piston cylinder 

assembly. The most physically demanding tasks, the tasks 

with the most difficult parts to assemble, and the most 

psychologically demanding tasks were identified by 

interviews with experienced assembly workers. Information 

on quality deficiencies was obtained from the internal 

quality statistics of the company and from interviews with 

quality control personnel. The results showed that the 

quality deficiencies were three times as common for the 

work tasks with ergonomics problem, compared with the 

other tasks. 

An increased risk of quality deficiency was seen 

for all three categories of ergonomics problems investigated. 

Direct cause of quality deficiencies were identified, such as 

discomfort from strained parts of the body, organizational 

factors and time pressure. The analysis pointed to certain 

types of tasks that were more likely than others to cause 

quality problems. The result also showed that an important 

factor for job satisfaction was the possibility for the workers 

to perform their tasks with high quality. The study therefore 

confirms close relationships between ergonomics and 

quality, and thereby points to the possibility of conducting 

integrated change programme aimed at improving work 

quality and work conditions simultaneously.  

B. Proposed method of cylinder and piston assembly and 

its lubrication: 

Modified ring gauge is cylindrical which has taper inside it. 

Its major diameter is greater than diameter of piston rings its 

minor diameter is slightly greater than diameter of piston but 

less than diameter of piston rings, this taper of ring gauge 

helps in gradually compressing the piston rings, when piston 

is moved downward into. Sensor mounted on ring gauge, 

sense the piston when it moves downward into the ring 

gauge and sends signal to the micro-controller which then 

opens the solenoid valve through relay for set time. 

Pressurized oil initially reserved in oil tank flow to solenoid 

valve and when valve opens it further flows in the clearance 

between piston and ring gauge through pipe and from holes 

provided in ring gauge. Oil then forms thin layer over piston 

surface and carried along piston into the cylinder which is 

mounted below modified ring gauge. 

Assembly of piston into cylinder with its 

lubrication is made simultaneously with help of modified 

ring gauge, micro controller and solenoid valve. This 

method provides less time of assembly, less oil consumption 

and less physical stress and no discomfort. 

IV. WORKING AND OPERATION 

 Working of set up for cylinder piston assembly: 

 
Fig. 2: Set- up of piston cylinder assembly 
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A. Principle: 

Applications of oil around the circumference of the piston 

assembly before mounting on the cylinder block, before 

press fitting in the cylinder block. 

B. Working: 

Ring gauge cylindrical & taper from inside so it has two 

different diameters on two opposite sides. One is major 

diameter which is larger than diameter of piston rings 

considered and other is minor diameter which is slightly 

greater than piston diameter but less than piston ring 

diameter. Due to taper ring gauge piston ring are gradually 

compressed while moving the piston from major diameter to 

minor diameter. 

Ring gauge has hole for fitting the inductive 

proximity sensor on cylindrical surface of ring gauge. Also, 

there are two holes of small diameter are provided at 

diametrically opposite end of cylindrical surface. 

This modified ring gauge is now mounted on the 

cylindrical head & piston is inserted in the gauge and further 

into cylindrical head. Micro-controller has used in this 

method & solenoid valve is used which after receiving the 

signal from micro-controller allows the oil to flow in the 

ring gauge. 

Inductive proximity sensor mounted in the ring 

gauge senses the piston sends signal to micro-controller 

which relay coil prorate solenoid valve. Oil from oil tank is 

pressurized & send solenoid valve when operate open & 

allow the pressurized oil to flow through a pipe to a hole of 

ring gauge. This oil then spread to the piston surface 

forming this layer of oil & carried along piston into cylinder 

head. Thus in this method only we have to do is force the 

piston in ring gauge & this force is also minimum due to 

lubrication around piston surface. 

The oil flow during each assembly can be metered 

by programming the micro-controller by setting time of 

solenoid valve to remain open till that time. So by this oil 

wastage is reduced.  

C. Operation: 

Mount the modified ring gauge on the cylinder head & do 

the assembling of the piston in the cylinder head as per the 

regular procedure observed. As soon as the piston assembly 

passes the modified ring gauge, the proximity sensor 

mounted on the gauge will sense the piston assembly & turn 

on the solenoid coil mount on the oil tank through micro-

controller & circuit 

Therefore opening of valve & the oil will start 

flowing into the gauge & apply to the circumference of the 

piston assembly, As soon as the ring gauge is removed after 

assembly the oil flow will stop. This cycle will repeat in the 

next operation. 

Piston inserted detected by inductive proximity 

sensor, sensor feedback to microcontroller (89S52). 

Solenoid valve be triggered by micro-controller for set time. 

 
Fig. 3: Circuit for operation of Solenoid valve 

Specifications: 

 Ring gauge:  

Outer diameter = 72 mm 

Inner diameter = 66.7 mm. 

Taper angle = 88° with inner edge. 

Contains one hole of 12 mm. diameter for sensor and two 

holes for pipe connectors of 6 mm. 

 Microcontroller: AT89S52 manufactured by ATMEL. 

 Sensor: Inductive proximity switch diameter of 12 mm 

and 4 mm sensitivity. 

Brown: positive 

Blue:    negative 

Black:  output 

 Solenoid valve: Manufactured by Janatics India                 

Pvt. Ltd. 

Model No. E12612W. 

12V DC, Port position 2/2 NC. 

Pressure: 0-10 bar. 

 Piston diameter: 66.7 mm. 

V. CONCLUSION 

From this project we have learned practical things that are 

considered in any industry regarding productivity, 

efficiency, safety and comfort of worker. We have just 

started with concept without any details. It was really a good 

experience starting from a scratch to working concept. This 

project has proved on, lines of aims for which it was 

undertaken. From this project it clearly highlights that; for 

assembly of cylinder and piston; we have reduced time of 

assembly and also we have tried for automatic lubrication of 

cylinder and piston during assembly. 

From this project we conclude the following points as 

follows: 

1) Assembly time reduced, so productivity increases. 

2) Operator injury reduced so better human efficiency. 

3) Number of labour required for assembly operation 

reduced. 

4) Oil consumption reduced so no wastage. 
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