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A Study on the Dynamic Characteristics and Control of Pneumatic

Cylinder at High Speed Driving
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A mathematical model is developed for investigating the dynamic
characteristics and control of' pneumatic cylinders at high speed driving when
operating conditions are varied For free response case, analytical results obtained
from the proposed model obviously indicate that the velocity responses of the
pneumatic cylinders depend upon the inlet pressure, the orifice area and the load
mass. For the velocity responses using control action, it has been found that the
responses using the proportional-integral-derivative control action are more accurate
and faster than those of the proportional control action and the proportional-integral
control action. In addition, experiments have also been conducted in order to verify-
the validity of the proposed model. 1t is obvious that the theoretical responses are in
good agreement with the experimental data.
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o Od = 00018, & = 1.78 redfscc  demping ratic = 1.08 ~-- Calculatiod -~ Experinental
4+ Od = 00020, @, = 770 redfscc  demping reto = 1.34
x Od = 0.0022m « = 1.78 rodfsce demping ratic = 1.62
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a7 s rresnr B insdishguines e ermfluants Over dunped (21
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-~ Calculat ton

~ Expertnental

Tl WM (m) = 10 kg wrukurd ) = 0.6 MPu (abs) MITudioiTaen (P) = 0.18Pa (abs}

usivguinnredia (Da) = 0.0012 @, = 16.66 redisec  domping reto = 0.17
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frefl i (m) = 6 ks wrorndn @) = 0.8 MPa (sba) Arwdimren () = 0.1 WP (sbs)

dishwpisioarsndla Do) = 0.0013 @ = 21.00 redfsec demping Tebo = 021 Seppoint =05 wh
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~-Calculation - Exnerinental

fof wa(m) = & kg _ArukiEadl ) = 06 MPa (sbe) AIURIIIIeRn ) = 0.1 MPa (ebs)
iahgusinerred¥ln Do) = 0.0013 &, = 21.00 redisec demping retio = 0.21 Selpoint = 0.6 mis
p.!d 66 lmmmmdﬂummquuuhhmﬂtﬂdh 0 = 0,40, = 0.0003)

frcfl 1na(m) = 3¢ kg arukumudn () = 0.4 MPa(sbs) MIwkimIBan (P) = 0.1MPe (eh)
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--- Calculation ~ Experinental

~-- Calcutation - Experinental

0.1 MPa (ebs)

1119

Tmedd 1 (m) = 6 kg mrukumndin P) = 06 MPa(sbs) mivikirwen ) = 0.1 MPe (sbr)
shamuinnoed®ia Do) = 0.0013 @ = 2100 redfsac demping ratio_= 0.21 Setpoint = 0.6 mfh
gﬂ 6.7 us afttinwn asdmdnnnbidnfranmayiud (Kp = 0.48.G = 0.0006,Kd=0.80)

Tl ura(m) = 60 kg mavudtoncih (P) = 0.3 MPa (abs) AMukimreen @) =
huhpulonrredle ©c) = 00018 @ = €36 raditec  damaing ratio =

pld 54 uunwamﬁmdwnnn@umw:wdmnd [7<2)]
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A fil’ufl,m2

P amuernin, Pa

¢ mmagnrudouiinz imumunait , Jkg X)
o fmdumaradou,J

¢, mugmudousimzifTinainei , Jkg K)
R quﬁﬂmmmﬂ,J/(kg.K)

g anusuiiesnnusa T, m/s?

T gamgilveionin K

h wumoiiums ,J(kg.K)

t nm,s

k oasdunufeudime , Ywmniw

U wasawunwlu,J

m wnvewedlva , kg

u waanwlusume , Jig

m oA oveunnveslva , ke/s

v uws ,n’
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1 A1zvenguAsuntil (Front ram chamber)
2 NITUBAYUABUNAN (Rear ram chamber)
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