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Air Over Hydraulic Brake System Diagram

air over hydraulic brake system diagram is an essential component in understanding the operation and
maintenance of modern braking systems, especially in heavy-duty vehicles like trucks, buses, and industrial
machinery. This system combines the advantages of both pneumatic (air) and hydraulic braking methods to
deliver efficient, reliable, and responsive braking performance. To grasp how this system functions, it is
important to examine its components, working principles, and the typical diagrams used to illustrate its
operation.

Understanding the Air Over Hydraulic Brake System

The air over hydraulic (AOH) brake system is a hybrid braking mechanism that utilizes compressed air to
operate hydraulic brake components. It is designed to provide powerful braking force while maintaining safety
and ease of control. This system is particularly common in large commercial vehicles where conventional
hydraulic brakes alone may not suffice.

Key Components of the Air Over Hydraulic Brake System

To understand the system's operation, it is vital to familiarize oneself with its main parts:

Air Compressor: Generates compressed air used for brake operation.1.
Air Reservoirs (Air Tanks): Store compressed air to be used during braking.2.
Control Valve: Manages the flow of compressed air into the hydraulic system.3.
Brake Pedal (or Brake Valve): The operator's input device to initiate braking.4.



Air Lines and Hoses: Connect components and transmit compressed air.5.
Hydraulic Master Cylinder: Converts hydraulic pressure to apply brake force on the wheels.6.
Brake Actuators (Calipers or Wheel Cylinders): Apply force to brake shoes or pads against the drum or7.
disc.
Relay Valve: Controls the release and application of air pressure to the brake chambers.8.

Working Principle of the Air Over Hydraulic Brake System

The operation of an air over hydraulic brake system involves several sequential steps that ensure effective
braking:

Step-by-Step Operation

Brake Application: When the driver presses the brake pedal, it activates the control valve, which allows1.
compressed air from the reservoirs to flow into the system.
Air Transmission: The compressed air acts on a pneumatic actuator or operates a relay valve, which then2.
directs air pressure to the hydraulic master cylinder.
Hydraulic Pressure Generation: The pressure from the air actuates the hydraulic master cylinder,3.
converting pneumatic energy into hydraulic pressure.
Brake Force Application: Hydraulic pressure is transmitted through brake lines to wheel cylinders or4.
calipers, applying the brakes by pressing brake shoes or pads against the drum or disc.
Release of Brakes: When the driver releases the brake pedal, the control valve vents the air pressure,5.
causing the hydraulic pressure to drop, and springs or return mechanisms release the brake shoes or pads.

This hybrid system ensures that braking is both powerful and controllable, with air providing the initial force
and hydraulic components delivering precise application.



© unitedstates.sandbox.xylemappliedwater.com Air Over Hydraulic Brake System Diagram 3

Air Over Hydraulic Brake System Diagram

A detailed diagram of the air over hydraulic brake system visually represents the interconnected components
and their functions. The diagram typically includes: - Air compressor - Air reservoirs - Control valves (service
and emergency valves) - Brake pedal or valve - Relay valve - Hydraulic master cylinder - Brake lines and hoses
- Wheel cylinders or calipers - Brake drums or discs Typical Features of the Diagram - Flow Paths: Show the
direction of compressed air and hydraulic fluid during brake application and release. - Control Elements:
Illustrate valves and switches that regulate pressure. - Component Labels: Clearly identify each part for easy
understanding. - Cross-Sectional Views: Sometimes included to show internal mechanisms for clarity. Note:
Diagrams can vary based on manufacturer and specific vehicle configurations but generally follow the same
basic layout.

Benefits of the Air Over Hydraulic Brake System

Implementing an air over hydraulic system offers several advantages:

Enhanced Power: Combines pneumatic force with hydraulic precision for effective braking.1.
Redundancy: Air supply can serve as a backup, increasing safety in case of hydraulic failure.2.
Reduced Pedal Effort: Air pressure assists in applying brakes, reducing driver fatigue.3.
Faster Response: Air pressure transmits quickly, ensuring rapid brake application.4.
Ease of Maintenance: Modular components allow easier troubleshooting and repair.5.

Common Applications of the System

The air over hydraulic brake system is predominantly used in: - Heavy-duty trucks and tractor-trailers - Buses
and coaches - Industrial vehicles and equipment - Military and specialized vehicles Its ability to deliver high



braking force reliably makes it ideal for vehicles carrying heavy loads.

Maintenance and Troubleshooting of the Air Over Hydraulic Brake
System

Proper maintenance ensures safety and longevity of the brake system. Key practices include:

Regularly inspecting air tanks for leaks or corrosion1.
Checking for air leaks in hoses and connections2.
Ensuring the hydraulic master cylinder functions correctly3.
Monitoring brake fluid levels and quality4.
Inspecting brake shoes, pads, and drums for wear5.
Testing the operation of control valves and relay valves6.

Common issues include air leaks, hydraulic fluid leaks, or malfunctioning valves, which can impair braking
performance. Using detailed system diagrams aids technicians in diagnosing and repairing faults efficiently.

Conclusion

Understanding the air over hydraulic brake system diagram is fundamental for anyone involved in vehicle
maintenance, design, or operation of large vehicles requiring robust braking solutions. The system's hybrid
approach leverages the strengths of both pneumatic and hydraulic systems, ensuring safety, power, and
reliability. Whether analyzing the diagram for troubleshooting or educational purposes, a clear grasp of
component relationships and flow pathways enhances operational safety and efficiency. Proper maintenance,
regular inspection, and familiarity with the system diagram are essential for optimal performance and safety.
As technology advances, the principles underlying air over hydraulic systems continue to evolve, underscoring
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their importance in modern vehicle safety systems.

Air Over Hydraulic Brake System Diagram: An Expert Review and In-Depth Analysis In the world of heavy-duty
vehicles, commercial trucks, and specialized industrial machinery, braking systems must be both reliable and
efficient to ensure safety and operational effectiveness. Among the various braking technologies, the Air Over
Hydraulic (AOH) Brake System stands out as a sophisticated hybrid that combines the benefits of air brake
systems with hydraulic actuation. To understand its functionality, maintenance, and advantages, a
comprehensive examination of its air over hydraulic brake system diagram is essential. This article aims to
provide an in-depth analysis, demystifying each component, their interactions, and the overall system
architecture.

Understanding the Air Over Hydraulic Brake System

The Air Over Hydraulic Brake System integrates two primary power sources: compressed air and hydraulic fluid.
This hybrid setup allows for enhanced braking response, improved safety features, and increased control,
especially in large vehicles that demand high braking forces. Key Advantages include: - Fast and reliable brake
application via compressed air. - Precise modulation and control through hydraulic pressure. - Redundancy,
ensuring brakes remain operational even if one system fails. - Easier integration with existing air brake systems
in heavy vehicles.

Core Components of the System and Their Functions

Before diving into the diagram, it’s crucial to familiarize oneself with the main components of an air over
hydraulic brake system:



1. Air Reservoirs (Air Tanks)

- Store compressed air supplied by the vehicle’s air compressor. - Provide a ready source of compressed air for
brake actuation. - Typically equipped with drain valves to remove moisture and contaminants.

2. Air Lines and Valves

- Main Air Line: Transmits compressed air from the reservoir to various components. - Control Valves: Manage
the flow of air, including relay valves, foot valves, and emergency valves.

3. Air Brake Control Valve

- Acts as the primary interface for brake application. - Converts pilot pressure (from the brake pedal) into an air
signal. - Includes features like pressure protection, leak control, and emergency functions.

4. Hydraulic Pump and Reservoir

- Converts hydraulic fluid pressure into mechanical force. - Hydraulic reservoir stores hydraulic fluid under
pressure. - The pump is activated when brake application exceeds the air system pressure or in case of air
system failure.

5. Hydraulic Actuator (Calipers or Wheel Cylinders)

- Converts hydraulic pressure into mechanical force to apply brake shoes or pads. - Located at each wheel or
brake assembly.
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6. Brake Pedal and Mechanical Linkages

- Initiate the braking process by transmitting rider or operator input. - Engage the control valves and hydraulic
pump accordingly.

7. Pressure Protection and Safety Devices

- Include pressure relief valves, check valves, and emergency valves to prevent system failures or over-
pressurization.

Diagrammatic Overview of the Air Over Hydraulic Brake System

Below is a simplified conceptual description of the typical air over hydraulic brake system diagram: - Air Supply
Side: - Starts with the air compressor feeding compressed air into the air reservoir(s). - Air flows through main
air lines, passing through control valves (including the brake valve). - Control Valve Section: - The service brake
valve or foot valve receives pilot pressure from the brake pedal. - When pressed, it sends an air signal to the
relay valve. - Relay Valve & Air Actuation: - The relay valve amplifies the air pressure and directs it to the air
chamber connected to the hydraulic system. - This air pressure actuates a piston or diaphragm mechanism. -
Hydraulic System Activation: - The piston movement in the air chamber applies force to the hydraulic pump,
which pressurizes the hydraulic fluid. - The hydraulic pressure is transmitted to wheel cylinders or calipers,
applying the brakes mechanically. - Hydraulic Brake Assembly: - Converts hydraulic pressure into the physical
movement of brake shoes or pads against the rotor or drum. - Emergency & Safety Components: - A spring
brake chamber may engage if air pressure drops below a threshold, applying brakes automatically. -
Emergency valves can vent air or maintain pressure to ensure safety.



Step-by-Step Operation of the System

Understanding how the system functions during actual brake application is pivotal: 1. Initiation of Brake
Application: - The driver presses the brake pedal. - This action sends a pilot air signal via the service brake
valve. 2. Air Signal Transmission: - The pilot pressure opens the relay valve. - Compressed air from the reservoir
flows into the air chamber of the brake actuator. 3. Activation of Hydraulic Pump: - The air chamber pressure
acts on a piston, which mechanically activates the hydraulic pump. - Hydraulic fluid is pressurized and sent to
the wheel cylinders. 4. Braking Force Application: - Hydraulic pressure pushes the brake shoes or pads against
the rotor or drum. - The vehicle decelerates. 5. Release of Brakes: - Releasing the brake pedal vents the air
pressure. - The relay valve closes, hydraulic pressure drops, and the brake shoes retract.

Diagram Explanation: Visualizing the System Components

While a visual diagram offers clearer insights, an understanding of the typical layout is essential. Here’s an in-
depth explanation of what such a diagram entails: - Air Supply Section: - Located at the top or one side,
illustrating the air compressor, reservoirs, and principal air lines. - Symbols for air filters, dryers, and pressure
regulators may be included. - Control Valve Assembly: - Central control valves depicted with their pilot lines
connecting to the brake pedal. - The service brake valve is often shown with multiple ports (air supply, exhaust,
pilot input). - Relay and Emergency Valves: - Positioned downstream of control valves. - Usually represented
with directional arrows indicating the flow of air under various conditions. - Hydraulic System: - Shown beneath
or adjacent to the air components. - Includes hydraulic pump, hydraulic reservoir, and hydraulic lines. - The air
chamber acts as a mechanical link between the air and hydraulic sides. - Wheel Brake Assemblies: - Located at
the wheels. - Include wheel cylinders or calipers connected via hydraulic lines. - Safety Devices: - Spring brakes,
emergency valves, and pressure relief valves are integrated into the diagram, highlighting their roles in system
safety.
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Understanding System Diagrams for Maintenance and
Troubleshooting

A detailed system diagram is invaluable for technicians and engineers engaged in maintenance,
troubleshooting, or system design: - Identifying Faults: - Discrepancies in the diagram help pinpoint leaks, failed
valves, or hydraulic failures. - Component Testing: - Diagrams guide the sequence for testing each component,
from air supply to wheel brakes. - System Upgrades: - Visual layouts assist in planning modifications or retrofits.

Conclusion: The Significance of a Well-Designed Air Over Hydraulic
Brake System Diagram

The air over hydraulic brake system diagram is more than a schematic—it’s a blueprint that encapsulates the
complex interplay between compressed air and hydraulic pressure to deliver superior braking performance. Its
comprehensive understanding is vital for ensuring safety, optimizing maintenance, and designing efficient
braking solutions. By grasping each component's role and how they connect, technicians and engineers can
better troubleshoot issues, maintain system integrity, and innovate upon existing designs. Whether in the
context of heavy trucks, industrial machinery, or specialized vehicles, the air over hydraulic brake system
remains a cornerstone of modern, reliable braking technology. In essence, a detailed and accurate diagram
provides clarity, ensuring that every technician, engineer, or operator comprehends the system’s intricacies,
thus fostering safer and more efficient transportation and industrial operations.



Questions & Answers About air over hydraulic brake system diagram

No Question Answer

1 What are the main components
shown in an air over hydraulic brake
system diagram?

The main components include the air compressor, air reservoir,
hydraulic master cylinder, brake pedal, brake booster, wheel
cylinders or calipers, and the control valves that manage the air
and hydraulic pressure flow.

2 How does the air over hydraulic
brake system work in terms of
pressure transfer?

The system uses compressed air to actuate a hydraulic master
cylinder, which then applies hydraulic pressure to the brake
calipers or wheel cylinders, providing braking force efficiently
and quickly.

3 What is the purpose of the control
valves in an air over hydraulic brake
diagram?

Control valves regulate the flow and pressure of air and hydraulic
fluid, ensuring proper actuation, safety, and modulation of
braking forces during operation.

4 How is the brake pedal connected in
an air over hydraulic brake system
diagram?

The brake pedal is mechanically linked to a control valve or a
pushrod that activates the air and hydraulic pressure sources,
initiating the braking process when pressed.

5 What safety features are typically
included in an air over hydraulic
brake system diagram?

Safety features include pressure relief valves, emergency brake
valves, and fail-safe mechanisms that ensure braking ability
even if one part of the system fails.

6 Why is an air over hydraulic brake
system preferred over purely
hydraulic systems?

It offers faster response times, easier modulation of braking
force, improved safety through air pressure redundancy, and
better performance in large vehicles or heavy-duty applications.
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7 Can you identify the sequence of
operation in an air over hydraulic
brake system diagram?

Yes, when the brake pedal is pressed, it activates the control
valve, which allows compressed air to act on the hydraulic
master cylinder, generating hydraulic pressure that applies the
brakes at the wheels.

8 What maintenance checks are
essential based on an air over
hydraulic brake system diagram?

Regular inspection of air pressure levels, checking for leaks in air
lines, verifying hydraulic fluid levels, and ensuring control valves
and safety devices function properly are essential for
maintenance.
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