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Abstract: 
     Industrial training plays an important role in developing 

practical skills among mechanical engineering students by 

providing direct exposure to manufacturing processes, 

industrial equipment, production practices, quality control and 

safety procedures. This paper presents an industrial exposure 

study conducted at Vaibhav Engineering, Chikalthana 

MIDC, Chhatrapati Sambhajinagar, Maharashtra, with 

particular emphasis on the manufacturing and working 

principles of hydraulic cylinders, hydraulic power packs, tools 

and dies, and special-purpose machines (SPMs) The study 

examines the construction, operating principles, 

manufacturing processes, assembly procedures, inspection 

methods and industrial applications of these systems  

 

1.INTRODUCTION:  

Mechanical engineering industries involve a wide range of 

manufacturing systems used for producing components, 

machines and automated equipment. Hydraulic systems, 

tooling systems and special-purpose machines are particularly 

important in industries where high force, controlled motion, 

dimensional accuracy and repetitive production are required. 

A hydraulic cylinder is a mechanical actuator that converts 

hydraulic pressure into linear motion. Hydraulic cylinders are 

extensively used in presses, material handling systems, 

automation equipment, construction machinery and industrial 

production systems. Hydraulic power packs provide the 

hydraulic energy required to operate cylinders and hydraulic 

motors. 

Tools and dies are important manufacturing aids used for 

cutting, forming, bending, drawing, punching and other 

production operations. Their accuracy directly influences the 

dimensional quality and repeatability of manufactured 

components. 

2. OBJECTIVES OF THE STUDY:  

The major objectives of this industrial exposure study were: 

1. To study the construction and working principle of 

hydraulic cylinders. 

2. To understand the manufacturing processes involved 

in hydraulic cylinder production. 

3. To study the construction and operation of hydraulic 

power packs. 

4. To understand the functions of pumps, valves, 

reservoirs and hydraulic accessories. 

5. To study various tools and dies used in 

manufacturing. 

6. To understand the basic manufacturing sequence of 

tools and dies. 

7. To study the construction and working of Special 

Purpose Machines. 

8. To observe machining, fabrication and assembly 

operations. 

9. To understand dimensional inspection and quality-

control practices. 

10. To study hydraulic testing and leakage inspection. 

11. To understand industrial safety and preventive 

maintenance practices. 

3. INDUSTRY PROFILE: 
    The industrial study was carried out at Vaibhav 

Engineering, Chikalthana MIDC, Chhatrapati Sambhajinagar, 

Maharashtra. 

The industrial exposure covered mechanical engineering 

activities associated with: 

• Hydraulic cylinders 

• Hydraulic power packs 

• Tools and dies 

• Special-purpose machines 

• Machining 

• Fabrication 

• Assembly 

• Inspection and testing 

• Maintenance 

The training provided an opportunity to understand the 

workflow from component manufacturing through assembly, 

inspection and functional testing. 

4. METHODOLOGY: 

 
The study was conducted primarily through direct industrial 

observation and technical interaction. 

The methodology consisted of: 
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4.1 Industrial Observation: 

Manufacturing processes and machine operations were 

observed in the industrial environment. 

4.2 Technical Discussion: 

Information regarding components, working principles, 

manufacturing methods and applications was obtained 

through discussions with technical personnel. 

4.3 Process Study: 

The sequence of manufacturing, machining, assembly and 

inspection operations was studied. 

4.4 Component Study: 

Important components of hydraulic cylinders, power packs, 

tools, dies and SPMs were identified and studied. 

4.5 Quality and Safety Observation: 

Inspection methods, testing procedures, safety measures and  

5. HYDRAULIC CYLINDER 

5.1 Working Principle 

A hydraulic cylinder converts hydraulic energy into linear 

mechanical motion. It operates according to the principle of 

Pascal's law, which states that pressure applied to a confined 

fluid is transmitted throughout the fluid. 

The hydraulic force generated by a cylinder can be expressed 

as: 

F = P × A 

where, 

F = hydraulic force (N) 

P = hydraulic pressure (N/m²) 

A = effective piston area (m²) 

When pressurized oil enters the cylinder chamber, it acts on 

the piston and generates linear force. The piston rod transfers 

this force to the external mechanism. 

5.2 Major Components 

The major components studied include: 

• Cylinder barrel 

• Piston 

• Piston rod 

• Gland 

• Seals 

• End cover 

• Piston seal 

• Rod seal 

• Wiper seal 

• Hydraulic ports 

• Mounting arrangement 

The selection of these components depends on operating 

pressure, stroke length, load, speed and application. 

6. MANUFACTURING OF HYDRAULIC 

CYLINDER 

A typical manufacturing sequence consists of: 

Raw Material → Cutting → Turning → Boring → Honing 

→ Threading → Fabrication → Finishing → Assembly → 

Testing → Inspection 

6.1 Raw Material Selection 

Materials are selected according to the required strength, 

pressure capacity, wear resistance and application. 

6.2 Cutting: 

Raw materials are cut to the required dimensions. 

6.3 Turning: 

Turning operations are performed on cylindrical components 

such as piston rods, glands and shafts. 

6.4 Boring: 

Boring is used to produce the required internal diameter of the 

cylinder barrel. 

6.5 Honing: 

Honing improves internal surface finish and dimensional 

accuracy. 

6.6 Threading: 

Threads are produced on components wherever required for 

assembly and connections. 

6.7 Assembly: 

The piston, piston rod, seals, gland and other components are 

assembled carefully. 

6.8 Testing: 

The completed cylinder is tested for leakage, movement and 

pressure performance. 
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7. HYDRAULIC POWER PACK 

A hydraulic power pack is a compact hydraulic energy-

generating and controlling unit. It supplies pressurized 

hydraulic fluid to actuators. 

7.1 Main Components 

A typical power pack consists of: 

Electric motor 

Hydraulic pump 

Oil reservoir 

Pressure relief valve 

Directional control valve 

Flow control valve 

Pressure gauge 

Hydraulic filter 

Manifold 

Hydraulic hoses 

Fittings 

Breather 

Oil-level indicator 

 

9. HYDRAULIC POWER PACK ASSEMBLY 

The general assembly sequence consists of: 

Fabrication of reservoir. 

Mounting of electric motor. 

Mounting of hydraulic pump. 

Installation of manifold block. 

Installation of control valves. 

Installation of pressure gauge. 

Connection of hydraulic pipes and hoses. 

Installation of filters and accessories. 

Filling of hydraulic oil. 

Removal of trapped air. 

Pressure testing. 

Leakage inspection. 

Functional testing. 

10. TOOL AND DIE MANUFACTURING 

Tools and dies are important elements in manufacturing 

industries. They enable accurate, repeatable and economical 

production. 

10.1 Common Tools 

The tools studied include: 

• Turning tools 

• Drills 

• Reamers 

• Milling cutters 

• Taps 

• Special cutting tools 

• Fixtures 

• Gauges 

 

10.2 Types of Dies 

Important types of dies include: 

Blanking Die 

Used for cutting a blank from sheet metal. 

Piercing Die 

Used to produce holes in sheet metal. 

Bending Die 

Used to bend sheet metal to the required shape. 

Drawing Die 

Used for deep drawing and forming operations. 

Progressive Die 

Performs multiple operations at different stations during a 

single progressive manufacturing process. 

 

11.RESULTS AND OBSERVATIONS 

The industrial exposure resulted in the following major 

observations: 

Sr. 

No. 
Area Studied Major Observation 

1 Hydraulic Cylinder 
Converts hydraulic pressure into 

linear motion 

2 
Cylinder 

Manufacturing 

Requires accurate machining and 

finishing 

3 
Hydraulic Power 

Pack 

Provides controlled hydraulic 

energy 

4 Hydraulic Valves 
Control pressure, flow and 

direction 

5 Tools Used for cutting and machining 

6 Dies Used for cutting and forming 

7 SPM 
Designed for specific repetitive 

operations 

8 Quality Control 
Ensures dimensional and 

functional requirements 

9 Testing 
Identifies leakage and 

performance issues 

10 Maintenance 
Improves reliability and reduces 

downtime 

11 Safety 
Reduces risk during industrial 

operations 
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CONCLUSIONS:  

The industrial exposure at Vaibhav Engineering, Chikalthana MIDC, 

Chhatrapati Sambhajinagar, provided valuable practical 

understanding of important mechanical engineering systems and 

manufacturing processes. 

The study covered hydraulic cylinders, hydraulic power packs, tools 

and dies, and special-purpose machines along with machining, 

fabrication, assembly, inspection, testing, maintenance and safety 

practices. 

The study established a clear connection between theoretical subjects 

and industrial applications. Hydraulic cylinders demonstrated the 

application of fluid-power principles, while power packs 

demonstrated the integration of hydraulic, mechanical and electrical 

components. Tool and die manufacturing highlighted the importance 

of precision and repeatability, whereas SPMs demonstrated the role 

of specialized automation in manufacturing. 
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