
Chapter 6:

Hydraulic & Pneumatic machines









In its downward stroke, the piston sucks in the outside air
and in its upward stroke, it pushes it back to the tank. The
pressure in the tank increases with each expulsion of air.

System
Crank rod







Cylinders





Forces available:

By making the compressed air act on

a stationary face, we obtain a static

force F s proportional to the pressure

p and to its surface of action S :

SPFs 

1. Static strength



Example :

a) Extended rod:

daN
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Consider a double-acting cylinder with an 

internal diameter of 50 mm and a rod 

diameter of 20 mm, with a pressure of 6 bars.

The output rod static force is :



Example :

b) Entry rod:

Consider a double-acting cylinder with an 

internal diameter of 50 mm and a rod 

diameter of 20 mm, with a pressure of 6 bars.

When the rod retracts, the section is equal to ( S cylinder - S rod ):
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whence the static force with the rod retracted: daNSPFs  100,19



2. Dynamic strength

If the face is mobile in translation, the dynamic force F d obtained during the movement is 

lower because it depends on the forces that oppose its movement: force related to the 

opposite pressure (called counter-pressure), friction force, inertia force and the 

restoring force of the compressed spring in VSE .

 rd FSPF

Σ F r : Resistant Forces



Yield η

The measurements show that η is between 0.8 and 0.95 depending on the type of jack, its

dimensions, the pressure and the dry or lubricated operation.



Load rate t :

To be certain of using the jack in good conditions, the load rate t is defined . It is a parameter that

takes into account both the effects of back pressure and internal friction.

F load : Force to overcome to move the load;

Fs _ : Theoretical force ( F s = PS )

In practice : 0.5 ≤ loading rate t ≤ 0.75 .

The usual load rate is 0.5, ie the cylinder will work at 50% of its capacity .

The essential ≤ 0.75



Cylinder types:

1. Double Acting Cylinders ( VDE )



Cylinder types:

2. Single acting cylinders (VSE)

Developed static force : the force R c of the compressed spring must be taken into account , hence:

cs RSpF 



Flow control principle



single acting 

http://mecaenligne.blogspot.fr/2015/02/verins-pneumatiques-simple-effet-plan.html


acting 

http://mecaenligne.blogspot.fr/2015/02/verins-pneumatiques-simple-effet-plan.html


Fixings and assembly of cylinders



Cylinder rods subjected to bending and buckling forces



Determination of a jack

1- Job pressure,

We always start our study with a loading rate of 0.5 (usual case ):

7- Cylinder stroke from speed and time,

2- Load force ( Fd ) and the static force ( Fs ) At the exit of the rod,

3- Calculate the diameter of the cylinder (D) then choose the diameter

of the standardized cylinder (D ) from two methods,

4- Draw the diameter of the rod (d),

5- Actual load rate,

6- Load force ( Fd ) and static force ( Fs ) At the stem entrance,



Standard cylinder diameters D Cylinder (mm) 8 10 12 16 20 25 32 40
d Stem (mm) 4 4 6 6 10 12 12 18

D Cylinder (mm) 50 63 80 100 125 160 200 250
d Stem (mm) 18 22 22 30 30 40 40 50

2)

1)



Example 1:

Consider a cylinder used to transfer parts, under a pressure of 6 bars. At the end of the static and

dynamic calculations, the force that the actuator must develop is 118 daN when pushing.



Determination of a jack

1- Job pressure,

We always start our study with a loading rate of 0.5 (usual case ):

7- Cylinder stroke from speed and time,

2- Load force ( Fd ) and the static force ( Fs ) At the exit of the rod,

3- Calculate the diameter of the cylinder (D) then choose the diameter

of the standardized cylinder (D ) from two methods,

4- Draw the diameter of the rod (d),

5- Actual load rate,

6- Load force ( Fd ) and static force ( Fs ) At the stem entrance,

Example 1:

Consider a cylinder used to transfer parts, under a pressure of 6 bars.

At the end of the static and dynamic calculations, the force that must

develop the ram is 118 daN when pushing.



Apps



4/2 valve, Bistable, with pneumatic piloting

App 01



4/2 valve, Monostable, with pneumatic piloting

App 02



3/2 valve, Bistable, with electrical piloting

App 03



5/2 valve, Monostable, with pneumatic piloting

App 04



3/2 valve, Monostable, with electric piloting

App 05



5/2 valve, Bistable, with electric piloting

App 06



Determination of a jack

1- Job pressure,

We always start our study with a loading rate of 0.5 (usual case ):

7- Cylinder stroke from speed and time,

2- Load force ( Fd ) and the static force ( Fs ) At the exit of the rod,

3- Calculate the diameter of the cylinder (D) then choose the diameter

of the standardized cylinder (D ) from two methods,

4- Draw the diameter of the rod (d),

5- Actual load rate,

6- Load force ( Fd ) and static force ( Fs )

Example 1:

Consider a cylinder used to transfer parts, under a pressure of 6 bars.

At the end of the static and dynamic calculations, the force that must

develop the ram is 118 daN when pushing.


