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Hydraulic Power Steering: In a hydraulic power steering system, the effort required 

to turn the wheel of a vehicle by the rotation of the steering wheel is reduced with the 

help of hydraulic assistance. When the steering wheel is turned, a hydraulic pump, 

which draws power from the vehicle’s engine, starts to pump hydraulic fluid through 

the system’s lines. This high-pressure hydraulic fluid then enters a cylinder and 

exerts force on the cylinder piston. This piston then pushes the hydraulic fluid ahead 

of it through the system’s lines, which in turn exerts pressure on the rack and pinion, 

coupling arrangement, multiplying the input force several times and resulting in the 

rotation of the vehicle’s front wheels. 

Hydraulic power steering systems work by using a hydraulic system to multiply force 

applied to the steering wheel inputs to the vehicle's steered (usually front) road wheels.[12 

The hydraulic pressure typically comes from a gerotor or rotary vane pump driven by the 

vehicle's engine. A double-acting hydraulic cylinder applies a force to the steering gear, 

which in turn steers the roadwheels. The steering wheel operates valves to control flow 

to the cylinder. The more torque the driver applies to the steering wheel and column, the 

more fluid the valves allow through to the cylinder, and so the more force is applied to 

steer the wheels.  

One design for measuring the torque applied to the steering wheel has a torque sensor 

– a torsion bar at the lower end of the steering column. As the steering wheel rotates, so 

does the steering column, as well as the upper end of the torsion bar. Since the torsion 

bar is relatively thin and flexible, and the bottom end usually resists being rotated, the 

bar will twist by an amount proportional to the applied torque. The difference in position 

between the opposite ends of the torsion bar controls a valve. The valve allows fluid to 

flow to the cylinder which provides steering assistance; the greater the "twist" of the 

torsion bar, the greater the force.  

Since the hydraulic pumps are positive-displacement type, the flow rate they deliver is 

directly proportional to the speed of the engine. This means that at high engine speeds 

the steering would naturally operate faster than at low engine speeds. Because this 

would be undesirable, a restricting orifice and flow-control valve direct some of the 

pump's output back to the hydraulic reservoir at high engine speeds. A pressure relief 

valve prevents a dangerous build-up of pressure when the hydraulic cylinder's piston 

reaches the end of its stroke.  

The steering booster is arranged so that should the booster fail, the steering will continue 

to work (although the wheel will feel heavier). Loss of power steering can significantly 

affect the handling of a vehicle. Each vehicle owner's manual gives instructions for 

inspection of fluid levels and regular maintenance of the power steering system.  
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The working liquid, also called "hydraulic fluid" or "oil", is the medium by which pressure 

is transmitted. Common working liquids are based on mineral oil.  

Some modern systems also include an electronic control valve to reduce the hydraulic 

supply pressure as the vehicle's speed increases; this is variable-assist power steering.  
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