Hydraulics: How They Work and Why They Matter

What Are Hydraulics?

Hydraulics is the science of using liquids to create force and motion. It relies on the fact that liquids cannot be
compressed easily and can transfer force from one place to another. This principle is used to lift heavy objects
or create smooth, powerful movements in machines.

Key Concepts in Hydraulics

1. Force and Pressure
o Force is a push or pull that can make something move.
o Pressure is the amount of force applied over a certain area. It is measured in units called
pascals (Pa).
o Formula: Pressure = Force + Area
2. Pascal’s Law
o Pascal’s Law states that when pressure is applied to a confined fluid, the pressure is transmitted
equally in all directions.
o This is why pressing a syringe on one side causes the connected syringe to move.
3. Fluids and Viscosity
o A fluid is any substance that flows, such as liquids or gases.
o Viscosity is a measure of how thick a fluid is. Thicker fluids move more slowly but can create

stronger forces.

How Hydraulic Systems Work

1. Input Force: A force is applied to a small piston or syringe, which pushes fluid through a tube or
chamber.

2. Force Transfer: The fluid carries the force through the system.

3. Output Force: The fluid moves another piston or part of the system, creating motion or lifting a load.

Hydraulics in Action

Drawbridges: Use hydraulic systems to lift heavy bridge sections for passing ships.
Car Brakes: Hydraulic brake systems transfer force from your foot on the pedal to the car’s brakes,
stopping the vehicle.

e Construction Equipment: Machines such as excavators and forklifts use hydraulics to lift and move
heavy materials.
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Why Are Hydraulics Important?

Hydraulics make it possible to move heavy loads and perform precise movements with less effort. They are
used in almost every industry, from transportation to healthcare, and help solve real-world problems efficiently.

Did You Know?

e Hydraulics can be found in amusement park rides, airplane landing gear, and even prosthetic limbs!
e The first recorded use of hydraulics was by ancient civilizations to move water through aqueducts and
irrigation systems.

Quick Vocabulary

Force: A push or pull.

Pressure: Force spread over an area.

Pascal’s Law: Pressure applied to a fluid is transmitted equally in all directions.
Viscosity: How thick a fluid is.

Hydraulic System: A machine that uses liquids to transfer force.

Explore More!

Try building your own hydraulic system using syringes and tubing. Experiment with different fluids to see how
viscosity affects the force!
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