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hYDRAULIC sYSTEMS
unit 09


Check Yourself

Activity 1

See the diagram on page 9 of the unit.

Activity 2

An example from each situation mentioned:

Machine with Hydraulic System
Purpose of the Hydraulic System
Output Movement Needed
Actuator/s Used

Surface Grinder
Move machine table to and fro under grinding wheel.
Linear
Cylinder

Bulldozer
Lift and lower scraper blade. Drive tracks.
Semi-rotary*
Rotation
Cylinder
Motor

Excavator (JCB)
Operate arm.
Lift off wheels.
Semi-rotary*
Rotation
Cylinders
Cylinders

Undercarriage
Aircraft
Lower and raise wheels and support aircraft.
Semi-rotary*
Cylinders

Tractor
Farm
Lift and lower implements.
Drive wheels and power take offs.
Semi-rotary*
Rotation
Cylinder
Motors

Stabilisers
Ships
Extend and adjust to stop ship rolling in heavy seas.
Linear
Semi-rotary*
Cylinders

Hydraulic Tailboard
Lorry
Lift loads to level of lorry platform.
Linear
Cylinders


You will probably have found many more in the locations or books accessible to you.

* Semi-rotary means part of a rotation

Activity 4

N/m2, Pascals, bar, kg/cm2, lbs/inch2, atmospheres.

Activity 5

Pascal’s Law States:
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Pressure applied to a confined liquid is transmitted with equal intensity in all directions within the system and will exert an equal force on equal areas. See diagram below.
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Activity 6
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1 
a 
Pressure  =
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Putting in numbers from the drawing
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Pressure  = 

= 
0.61N/mm 2



Force  =  Pressure  x  Area



Putting in area of brake cylinder and our answer from above



Force  =  0.6  x  800  =  480 N
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or
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FOUT  =



Put in appropriate values from drawing



FOUT  = 


=
 480 N

b 
The pressure in the liquid is acting against the much larger area of 
the brake cylinder’s piston. As its area is 8 times larger and the 
‘pressure acts on equal areas with equal force’ then output force 
must be 8 times bigger.

2 
Pressure 
=


so in this case


Pressure  =  600  =  0.75N/mm2

Force  =  Pressure  x  Area Force  =  0.75  x  16000  =  12000N

As the cylinder is not rising, or falling, but just balancing the load this must be its weight.

3 
The input force is 600N


The output force from Question 2 is 12000.


The output force is 


times bigger which is 20 times.


This is the FORCE RATIO of the hydraulic lever.

You could also have found the FORCE RATIO without knowing the forces involved as long as you know the area of both cylinder’s pistons.

Simply divide as shown


Force Ratio 
=

Try it for the hydraulic cylinders in Question two. You should get the same answer: 20.

Activity 7

1 
Machine tool table feeds.

2 
Hydraulic tailboards, lifts and hoists.

3 
Hydraulic robot arms.

4 
Extrusion rams

Activity 8

Reservoir, filter, relief valve, control valve, throttle valve and the pump.

Activity 9

a 
The fluid in the bottom of the ram is TRAPPED and as enclosed 
liquids are INCOMPRESSABLE, the ram cannot descend until the 
valve is opened to let the fluid out.

If you are not convinced about the incompressibility of enclosed liquids; try this experiment:

1 
Get a tin of your favourite drink

2 
Try to squash it in your hand

3 
Drink the contents

4 
Try and squash the empty tin

The tin is so weak, without the support of the incompressible confined liquid inside it, it collapses easily.

b 
See 'How the system works'

Activity 10

1
Block Diagram of the Plastic Moulding Machine Circuit
2 
The first part includes the reservoir, filter, pump and relief valve. 
These units are common to most hydraulic systems and together 
are often called the ‘power pack’.

3 
The ram has only one connection to its control valve. Fluid from the 
control valve is pumped in through it, to raise the ram and is 
allowed to exhaust out through it when the ram is lowered by 
gravity. Such cylinders are called SINGLE ACTING.


The cylinder is driven in both directions by the fluid, so it must have 
two connections to its control valve. This is called a DOUBLE 
ACTING CYLINDER.

4 
The control valve for the car lift has three connection points called 
ports.


The control valve for the cylinder has four connection ports.


The car lift control valve is manually controlled by a lever.


The moulding machine valve is operated by an electrical signal and 
when this signal stops the valve is returned to its other position by a 
spring.

Activity 11

The incompressible fluid trapped at one end of the cylinder would not allow its piston to move.

Hydraulic Component
BS 2917 Symbol

4/2 Valve Electrical 
(solenoid (control)
Spring Return




Reservoir 





Filter







Pump (Fixed Capacity)






Throttle Valve






Double Acting Cylinder with Single Piston Rod






Pressure Relief Valve







Activity 13

a 
Double acting cylinder

b 
(Four two) 4/2 lever operated, detent valve.

c 
Adjustable throttle valve

d 
Pressure relief valve

e 
Pump

f 
Filter

g 
Reservoir

Activity 14

See text following drawing.

Activity 15

The main points your description should include are:


To drive the winch clockwise solenoid A is energized.


The valve is moved so port P is connected to A and port B is 
connected to T.


To drive the winch anti-clockwise solenoid B is energised.


The valve then moves so that port P is connected to B and port A is 
connected to T.


When either solenoid is de-energised the springs return the valve to 
its central neutral position.


Fluid is trapped in the motor to stop and hold it in position.


The pumps output is returned to the reservoir by the relief valve.


The throttle valve controls the speed of the winch.


The return line stops the load running away (overhauling) when it is 
being lowered.


The functions of the relief valve, pump, filter and reservoir are as in 
other power packs we have described.

Activity 16

To be Tutor marked.
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