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#11
Calculation of

Piston Force and Piston Speed in Pneumatics
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Question:

A with an
efficiency Is used for a machine in the
packaging industry. The operating

A) Calculate the extending and retracting piston force.

B) Calculate the extending and retracting piston speed
at a volume rate of
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Given:

of piston,
of piston rod,

of piston stroke,
Efficiency

)

Operating pressure

Wanted:

A) 1SO:
Force F1 extension in N.
Force F2 retractionin N.

B) ISO:
Piston Speed V1 extension in m (meter)/min.

Piston Speed V2 retraction in m (meter)/min.
Bothata

Both, calculation as well as diagram can be found on Pg. 429 in the metal Trades Handbook !!!
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Deutsch-Amerikanische
Handelskammern




(Piston force) Formula on(Pg. 429). . S —

1Pa=1N/m2=105bar

Solution A): e

Extending
F1=pexAixn=

30 N2 UL (8cm)?

x0.8=3215.36 N

Retracting
F2=pexA2xn=

30 N2 . T X [(8cm)1—(2.56m)2]

x0.8=2901.12 N

Note:
1 bar=10 N/cm?
=0.1 N/mm?
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(Piston speed) Formula o

Solution B):

/.1 Pneumatics, hydraulics

H (i o - : =i : Pressure units: b
EXtendlng - Bt %  1Pa=1N/m2=10%bar |

~ 1bar=100kPa

_30000cm3/min _,
1 T x (8cm)? B
4

*597.134 — ek = 5.971m/min

V1=-2
A

Retracting
V1 = 30 000cm?/min
41 Tmx(8cm)2-mx (2.5cm)2
4

* 661.813 — p—l =5.618m/min

Note:
Imm=0.1cm="*
*0.01dm =0.001
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