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Master Student
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Abstract

A mathernatical mcdel is developed for investigating the dynamic
characteristics and control of pneumatic cylinders at high speed driving. Analytical
results obtained from the proposed model obviously indicate that the dynarmic
behavior of the pneumatic cylinders depend upon the inlet pressure, the orifice area
and the load mass For the velocity responses of the pneumatic cylinders using
control action, 1t is obvious that the responses using the proportional-integral-
denvative 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 [t
has been found that the theoretical responses are In gcod agreement with the

experimental data
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Fros responss Overdamped onss

08} -

Valochty (mvs)

0.6 i

04

oaf - gL S

mswauuwianna

o m = 40kg W, = 778 rad/sec = 103
+ m = 50 kg W, = 656 radlsec L= 122
x m = 60kg W, = 635 radfses = 133

Iovfi eoushweudh (B) = 04 MPa (abs)  WuriguinainsiRa (OD) = 0CN8 m

A 12 uamuﬂuaau‘mﬁmsmﬁnuuﬂmmaLin‘s:uumﬂuamq: Overdamped (( > 1)

Fres reaponss Underdamped case

Valacky {mia)
o
o

Qe 3 : B i

e v
£ i ; {  x ODE00014 n)
v 02 0.4 06 0.8 1

Time (sec)

nsudRmudandushmudnaoniie

0.17

o OD = 00010 m @, = 1556 rad/sec

il

-
=1
+ OD = 0C012m W, = 155 rad/sec [

n =]

0.24
x OD = 00014 m @, = 1556 rad/sec Q = 033
lawfi  Fméivend (P) = 05 MPa(abs)  snawaanine (m) = 10 kg

111 13 uaﬂauﬁuwﬁaﬁnmﬂﬁumﬂaaLﬁumquénamn%ﬁa u'mi:uuaq‘luﬁmi: Underdamped

(0<C<1)
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Fraa rasponts Overdampsd oses

Velocry (mvs)

04L& O PP S
Vary Onfice diameter
0.2k T 0 ©D=Q0018 m
’ + OD=00020 m
3 i x OD=00022 m
Q0.5 1 15 2
Tume (3ac)

nraasuutandrgudnansaa e
o OD = 00018m ), = 778 radisec C= 109
+ OD = 00020m (@, = 778 rad/sec L=13

n

“ OD = 00022m (@, = 778 rad/sec L= 162

n

loefi - emdwnndn (P) = 04 MPa (abs) na(m) = 40 kg

5Uf 14 sanauameadadimaiowuanfushgudnmeesifaiiaszuueyluaniay overdamped

(€>1)

Wan1anasad

NANSNARDIVAINANBUAHDIVAITELULED z&fﬁﬂﬁﬂ?ﬂﬁ?}l

Velocity (m/s)

000 020 0 40 0 60 0 80 100 120
Tima (s}
~~~~~ WAMTAIIWI ——— WANTYNaNS

Tsfi ana(m) = Skg  endwndi) = 05 MPafabs)

Wurguinasas N (OD) = 00010 m ), = 2200 radises  { = 012

5U1 15 wamayamaailaszuueylusn1ae Underdamped (0 <( < 1)
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N
~
©

~
o
=1

Velocily (m/s)

Tima (3]

----- HANTTFINIM T wan AR
ot 3199 (m, ) = 10 kg Mudiuenid (P) = 05 MPa (abs)

@urhgudnanaaiila (OD) = 00010 m ®, = 1556 radfsec ( = 017

sUft 16 wameusuasdasndiessuyatiudn1oe Underdamped (0 < < I)

220
200
140
1ED
140
120
100

1 ao

0 60

WVelocity (mis

040
G20
00
020

040

nee 020 0 40 080 0 &0 100 120

----- WaNTIRIUIM WAMTNARS
lowfi sna (m)=34kg  mweumd {P) = 0.4 MPa (abs)

@ushudnaneni®e (OD) = 00018 m M, = 844 radisec (= I

Ul 17 Nacnauauaqkﬁaszuua@uam'z: Critically damped (£ = 1)

29
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velocity (m/s)

Timn (s)

----- HAM AW " rammaaal
1t 3@ (m) = 50 kg eINEUINE(R) = 0.4 MPa(abs)

@wrgudnanaaifa (OD) = 00018 m @, = 692 rad/ses 122

f:
~

Ul 18 uamauaum%ﬁztﬁmzuumﬂuama: Overdamped (¢ > 1)

NANITNAABIYAITEYLANNITAILAN

220
2 00

Valocity (mis)

Time (s)

"""" Nﬁﬂ‘l‘ﬁhlnm HARMIMARDY
il 18 fm) = 5kg WU [P) = 0.6 MPalabs)

Léuw'm_'u.«jnamaaﬁ'ﬁ (OD)=00013m  , = 2100 rad/sec £=021

5U7 19 namausuosmRsszLLA lEmamuauuuLdadin (K, = 0.48)
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220

2 00
180

1 40

120 -

080

Velocity im/s)

060 -
0 40
0 20

¢ co

-0 20

Time (s)

----- HANTIATWIt ———————— WBRNTIMEGED

Towit naim) = 5 kg ergiiP) = 06 MPafabs)

inrguinaenaifiaOD) = 00013 m @, = 2100 radsec (= 021

5U7 20 nanausmasMasszLLA lENsmUauuuLiadmanEuinga (K, = 048, K, = 0.0005)

veulocity {m/s)

Time (3)

----- HaD 1IN ———— nammaRn
lonfi i (m) = 5 kg AEHEEAP) = 0.6 MPalabs)

W guanaeTAE(OD) = 06013 m 0, = 2100 radkec { =021

U 21 Namauauawmizwﬂimimnquuuuﬁadmmnauﬁn%amnagﬁué
(K» =048, K, =00005, K, =090)
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Vvelocily (mis)

qfl 22

velocily imisl

ATYATN AINANWS uar ATTER Naviyy

0 oo Q 20 0 40 0 80 0 80 100 120

Time (82

""" N'ﬁfTﬁf‘ﬂ‘X]m — HANTNAaeY
o ana (m) = 15 kg msiuadi(P) = 06 MPalabs)

IUHIGHONEWERTIHA(OD) = 00013 m ,, =125 radisec { =035

NamauaNaIYBIsEILT I MImIuANLLLTadan (K, = 046)

000 [} 0 40 0 60 0 80 100 120

Time (s}

----- NANTSFHIWI0 —— AN
lowfiina tm) = 15 kg Ansiued(P) = 0.6 MPalabs)

Lﬁ1ardwq\46nawuaa?ﬁa(OD) = 0C013m @, =125 rad/sec =038

907 23 wamaauawmassruuRldmamuauuuLdatuLIniuina

(K, =046, K, =00010)
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Velocity (mis)

Timn ()

----- WANTIF W —_— HETYIRED
lasfisna (m) = 16 kg AAUEWNIE) = G 6 MPalabs)
WuagudnameaifiaoD) = 00013 m ©, = 125 radfsec { =035

50 24 wamaUAMBILBNTIUT T MsRILANLLLdRRIuLINEUnTayInay S
(Kp =046, K, =00010, K, =120}

Frommity
| sensar
’
Load §
Side s = ———y p—— ol
sl Tt Preumatc
Pusey and Tachometer| cylnders

Ting-bex

12 4
T
e T I 1 6 S O
Personal computer 3ils
e N
'y N ,
Arx serice FYR——
wit

gﬂﬁ 25 quqﬁﬂaaqﬂninimwmaaai:uuﬁmuﬁﬂé
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GEN
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f9 14 uaswenausuast Fanmamaaasfuandugi 15 it 18 1dTaaqiilde
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snazaamsslaais i Rs i enusesmsadoniianss i adasnn
SunsaclifinarefenaiisssumauavaSanameamihsessiy Glasnasasmazims
Wanuulamuirabifinaseemusifanmeasfiusaiingi s msunisessuniidanag

a a X a any a g a X . oy oA & Y
LHNBNIBIWNTU LLBSLNE‘IJHWWIJEN@@TWHNQWLWN‘IJHQﬁY]ﬂﬁﬂ’NNL%’J’UENTJUUN@T]LWN%M'»,Lﬁxiﬂ@]“ﬂ

; A A X . a a Lo
ﬁ’)%ﬂ’ﬂ&i‘ﬂ%’NNﬂWLW}J‘IJHI@&J?WF\’N}JU‘E??N‘NWUENTJUU\LNLﬂﬁH%LLUﬁ\‘]
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Tyanwal

A 4 v oo 2
Audmhdio, m
s neudnag, m

ANNOULRID M | Pa

O v O o0

L ANNTEuIIWIEiaNNGuaan, J/(kg K)

O 1RmMsmumanNsan, J

C, anfaud i Binnsnd, J/kg K)
R fasfinaseme, (kg K)

g ammsadiasnusslinm, m/s’

T QMNRYRIIMe, K M3aaueaamsgy
4 usata Y, J/(kg K)

IR, s

~

3 Semduanusaud iy, Bwie
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U wiarumelu, J

m RTRIIME, kg

y winumeludumg, Jkg

m Samsvaasnarasmme, kg/s
% 151193, m’

. szaznmﬂﬁ'auﬁmm@nqu m

v ANNET. m/s

B ANNGININTLAUINDY, m

W Ny, J

o AMNRWLLUIaI M, kg/m’

ar

Tyanwalmnivas

0 enfianeE g

| NILLONGUADUWIN (Front ram chamber)
2 NILUENFURNEUNAY (Rear ram chamber)
¢ amagingd
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