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Information sheet – Hydraulics and pneumatics
Hydraulic car braking system
	Description and role of each component

	Brake pedal
	The driver applies a mechanical force to the pedal by pushing it down. Links directly to the brake booster.

	Brake booster (servo)
	Uses engine vacuum to increase the force applied by the push rod via a valve system. This reduces the effort the driver must make.  

	Master cylinder
	Converts the mechanical force from the pedal into hydraulic pressure by pushing brake fluid through the system. 

	Brake lines and hoses
	Transports brake fluid from the cylinder through the brake lines, transferring hydraulic pressure to the callipers at the brake disc.

	Brake fluid
	An incompressible fluid which can withstand very high temperatures and pressures without boiling. 

	Calliper
	Houses the pistons, and holds the brake pads over the brake disc. 

	Pistons
	Hydraulic pressure from the brake fluid pushes on the calliper pistons, causing the brake pads to squeeze against the brake discs.

	Brake pads
	The brake pads are made from high-friction material. They convert kinetic energy to thermal energy, slowing the car.

	Brake disc
	The brake disc is a metal disc attached to the wheel hub. It provides the surface for the brake pads to clamp onto. 





Pneumatic nail gun
	Description and role of each component

	Housing 
	Protects internal components and holds everything together. It is made of durable material.

	Handle
	Secure place to hold the weight of the device. It is shaped for comfort and stability, often with padding that helps to maintain a safe grip.

	Magazine with nails (fasteners)
	Channel designed to hold the nails in a strip.

	Air inlet (coupler)
	Connection point where compressed air from the air source enters the gun. 

	Trigger (Throttle)
	Control mechanism that connects to internal valves and linkages. 

	Feeder mechanism
	Uses a guided internal spring to keep fasteners pressed forward in the magazine so they remain aligned.

	Barrel (Nail channel)
	Front section where a fastener is propelled from the gun. 

	Safety contact tip/nose or nozzle 
	Movable front piece that aligns with the internal parts to make sure that the gun is positioned correctly. 

	Cylinder housing
	Encloses the piston and creates a chamber where pressurised air interacts with internal parts. The compressed air is directed into this chamber where it exerts a force on the piston.

	Valve plunger (main valve) 
	When the trigger is pulled, the valve plunger opens, allowing compressed air to flow into the cylinder, which then powers the piston. It also controls the flow of compressed air, ensuring that the nail is driven into the material with the correct force and speed.
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Comparison Chart – Hydraulics and pneumatics
	Feature
	Pneumatics
	Hydraulics

	Working fluid
	Compressed air (gas)
	Hydraulic oil or fluid (liquid)

	Compressibility
	Compressible
	Incompressible

	Typical operating pressure
	Low to medium (typically 5–10 bar / 
70–145 psi)
	High (often 100–300 bar or more)

	Force output
	Low to medium
	Very high

	Speed of operation
	Fast response, rapid movement
	Slower but more controlled

	Control precision
	Less precise due to air compressibility
	Very precise and smooth

	Load holding ability
	Poor – air compresses and leaks
	Excellent – load can be held securely

	System cleanliness
	Clean (air exhausts to atmosphere)
	Can be messy if leaks occur

	Safety
	Generally safer; lower stored energy
	Higher risk due to high pressures

	Hazards
	Sudden releases and flying components
	Stored energy, leaks, injection injuries and poor maintenance

	Noise
	Often noisy (exhaust air)
	Quieter in operation

	Efficiency
	Lower efficiency
	Higher efficiency

	Leaks
	Waste energy and reduce system performance
	Reduce efficiency, contaminate systems and create safety risks

	Maintenance
	Simpler, lower cost
	More complex, higher cost

	Environmental impact
	Minimal
	Risk of oil contamination

	System complexity
	Simple components and layouts
	More complex systems

	Typical components
	Compressor, FRL unit, valves, cylinders
	Pump, reservoir, valves, cylinders

	Common applications
	Pick-and-place, air tools, packaging, automation
	Presses, lifts, excavators, braking systems
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