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Technical Proposal 
 
Scope  
 

• Hydraulic systems are fundamental in various 

industrial applications due to their ability to 

transmit power through fluid pressure.  

• This training program is designed to provide 

participants with a comprehensive 

understanding of hydraulic fluids, system 

principles, components, and troubleshooting 

techniques.  

• The program will cover properties and types of 

hydraulic fluids, system components, control 

valves, actuators, maintenance, and 

troubleshooting of hydraulic systems. 
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Objectives 
 
The primary objectives of this training program are to: 

 

1. Develop a detailed understanding of hydraulic fluids and their 

properties. 

2. Equip participants with knowledge about hydraulic system 

components and their operation. 

3. Provide practical guidelines for selecting and installing 

hydraulic components. 

4. Teach effective maintenance and troubleshooting techniques 

for hydraulic systems. 

Course Contents 
 
1. Day 1: Hydraulic Fluids and System Principles 

Module 1: Properties of Hydraulic Fluids 

• Viscosity 

• Lubricity 

• Thermal Stability 

• Contamination Control 

Module 2: Types of Hydraulic Fluids 

• Mineral Oils 
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• Synthetic Fluids 

• Water-based Fluids 

• Fire-resistant Fluids 

Module 3: Testing and Analysis of Hydraulic Oils 

• Oil Sampling Techniques 

• Contamination Analysis 

• Condition Monitoring 

• Laboratory Testing Methods 

Module 4: Principles of Hydraulic Systems 

• Basic Hydraulic Theory 

• Pascal’s Law 

• Energy Transmission 

• Pressure, Flow, and Force Relationships 

Day 2: System Components and Control Valves 

Module 5: System Components 

• Reservoirs 
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• Pumps 

• Filters 

• Accumulators 

Module 6: Directional Control Valves 

• Types of Directional Control Valves 

• Operation and Applications 

• Valve Actuation Methods 

• Spool Configurations 

Module 7: Flow Control 

• Flow Control Valves 

• Pressure Compensated Flow Control 

• Meter-In and Meter-Out Circuits 

• Flow Dividers 

Module 8: Hydraulic Actuators and Motors 

• Types of Actuators (Cylinders) 

• Hydraulic Motors 
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• Actuator Applications 

• Motor Applications 

Day 3: Operator Responsibilities and Basic Components 

Module 9: Operator Responsibilities 

• Safety Procedures 

• System Monitoring 

• Routine Checks 

• Documentation and Reporting 

Module 10: Basic Components and Operation of Cylinders 

• Cylinder Types 

• Cylinder Construction 

• Seals and Gaskets 

• Operation and Maintenance 

Module 11: Basic Components and Operation of Motors 

• Motor Types 

• Motor Construction 
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• Performance Characteristics 

• Operation and Maintenance 

Day 4: Schematic Diagrams and Installation 

Module 12: Hydraulic Schematic Diagrams 

• Reading Hydraulic Schematics 

• Symbols and Standards 

• Circuit Analysis 

• Practical Examples 

Module 13: Installing Hydraulic Components 

• Component Mounting Techniques 

• Alignment and Positioning 

• Fastening Methods 

• System Integration 

Module 14: Installing Pipes and Tubes 

• Pipe and Tube Selection 

• Bending and Flaring Techniques 
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• Connection Methods 

• Leak Testing 

Module 15: Selecting Hydraulic Fluids 

• Factors Influencing Fluid Selection 

• Compatibility with System Components 

• Environmental Considerations 

• Fluid Selection Guidelines 

Day 5: Maintenance and Troubleshooting 

Module 16: Planning System Maintenance 

• Preventive Maintenance Strategies 

• Predictive Maintenance Techniques 

• Maintenance Scheduling 

• Record Keeping 

Module 17: Troubleshooting Systems 

• Common System Issues 

• Diagnostic Techniques 
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• Systematic Troubleshooting Approach 

• Case Studies 

Module 18: Troubleshooting Valves 

• Valve Malfunctions 

• Testing and Diagnosis 

• Repair and Replacement 

• Preventive Measures 

Module 19: Troubleshooting Cylinders 

• Cylinder Failures 

• Diagnostic Procedures 

• Seal Replacement 

• Reassembly and Testing 

Module 20: Troubleshooting Pumps and Motors 

• Pump and Motor Failures 

• Performance Testing 

• Repair Techniques 
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• Maintenance Practices 

Who Should Attend 

This training program is intended for: 

1. Engineers responsible for the design and selection of hydraulic 
systems . 

2. Technicians involved in the maintenance and troubleshooting 
of hydraulic systems . 

3. Operators who oversee the daily operation of hydraulic 
systems . 

4. Maintenance personnel responsible for hydraulic system 
upkeep 

Course Duration 
 
The proposed duration for the training program is 5 days, 
with each day comprising 6-8 hours of training, including 
breaks. 
 


