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PE3IOME

3a moBuUIlIaBaHE Ha €HepruiiHaTa ¢()eKTUBHOCT Ha MHEBMATUYHUTE CHUCTEMH 3a
IpelaBaHe Ha MOIIHOCT C€ MpHjiara CbBPEMEHEH METOJ 3a yIpaBJIeHUE Ha CKOPOCTTa
Ha TIHEBMAaTU4YHUS LWIMHABP. ToBa ce OCBHUIECTBABA YpPE3 BUCOKOCKOPOCTHHU
JBYMOCOYHU KjamaHu oT tumna ,,2/2 - BKIJI/M3KIJL®, uudpoBo ympaBineHue upe3
KOMITIOTHP ¥ BUPTYAJIHH HHCTPYMEHTH ChC crienuanu3upan codpryep. B ta3u craTus ce
MpeICTaBs Bb3MOKHOCTTA 3a YIIpaBJieHHE Ha CKOPOCTTA HA MHEBMATUYEH HUIMHABD O0e3
IITOK C TMOMOINTa HAa KOHTPOJEp, H3IO0I3Balll UMIYJCHO-IIUPOUYMHHA MOYJIALMS
(PWM). 3a ynpasnenue Ha BUCOKOCKOpocTHH 2-mocounun ON/OFF knanmanu ce
W3M0JI3Ba €JICKTPOHEH OJIOK, peanusupan ¢ nomoira Ha [IIMM u eneprocmectsBag
yCHUJIBaTEN.

[TokazaHa e mpakTUYecKaTa peanu3alusi Ha eJEeKTPOITHEBMaTH4YHa CHCTEMa 3a
MPEHOC Ha MOIIHOCT, yrmpasiisiBaHa upe3 MM u ca monydeHu €eKCIepUMEHTATHU
XapaKTEPUCTUKU 32 CKOPOCTTa HAa MHEBMATU4YHHUS JBUraresl. EKcrnieprMeHTalHUTE
pE3yJNITaTh ca MPEe/ICTABEHU B HAKOJKO TpaduKH.

ABSTRACT

To increase the energy efficiency of pneumatic power transmission systems,
modern control method for speed control of pneumatic cilinder is applied. This is
realised by high speed 2 port valves ON/OFF, digital control by computerand virtual
instruments with specialised software. This paper presents the possibility of controlling
the speed of a pneumatic rodless cylinder with a controller using Pulse Width
Modulation PWM. An electronic block implemented with a PWM and an energy saving
amplifier is used for control high speed 2 port valves ON/OFF.

Practical realization of PWM controlled electro-pneumatic power transmission
system is shown and experimental characteristics for variable speed of the pneumatic
actuator are obtained. The experimental results are shown in few graphs.
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PE3IOME

B nacrosiimara cratus ce mpeAcTaBs MHEBMAaTUYHA €KCIIEPUMEHTATHA yCTaHOBKA
3a OmpeJeNsiHe Ha CTAaTHYHUTE XapaKTEPUCTHKH Ha JeOUTa HAa BUCOKOCKOPOCTHHU 2/2
KJIanaHu. 3a YOpaBICHUETO Ha KIAMAHWTE € pa3padoTeH eNeKTPOHEH KOHTPOJIEp C
eHeprocuecTspaiia cxema. [losyuenure pesynraTu ca npejacTaBeHu noxa ¢opmara Ha
rpa¢puku. ExcriepuMmeHTanHo ca ompeneneHd Koe()UIMEHTHT Ha MPOBOJUMOCT Ha
THEBMAaTHYHUTE BUCOKOCKOPOCTHHU KJIANIAHW M KOC(PHUIUEHTHT HA KPUTUYHHUS CITIaJ] Ha
HaysiraHeTo. M30paH € TodyeH MareMaTWyecku Mojel Ha neOuTa Ha IMHEBMATHYHHS
BHUCOKOCKOPOCTEH 2/2 KJlanaH.

ABSTRACT
This paper presents a pneumatic experimental rig for obtaining the static flow
characteristics of high speed 2-port valves. An electronic controller for energy saving circuit is
developed for the operation of the valves. The results obtained are presented in the form of
graphs. The conductivity coefficient of the pneumatic high speed valves and the critical pressure
drop coefficient are determined experimentally. An accurate mathematical model of the flow
rate of the pneumatic high speed 2 port valve is selected.
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PE3IOME

B Hacrosmara craTus ce npeicTaBs aHaIN3 Ha ChILIECTBYBALIUTE PUIIOKEHUS Ha
HIMPOYMHHO-UMIyJIcHaTa Moaynauus (ILIMM) B enexTporoHeBMaTUUHUTE CUCTEMH 3a
nosunvonupane. lIlpeacraBeHn ca TpyAoBe Ha pa3iIW4yHU AaBTOPH, IIpeaJaraiiu
pa3INdYHU CXEMU M EKCIEPUMEHTAIHM pe3yJaTath. MeToabpT 3a ynpaBieHUE Ha
€JIEKTPOIIOHEBMAaTUYHUTE CUCTEMH 3a no3unmonupane upe3 LIMM ycnemno Boau a0
Chb3/1aBaHETO Ha Oe30MacHH, HAACKIHHU, EKOJOTHYHM U EHEeprocrecTsBallu
3aIBHOKBAILlM CUCTEMH, U3TPAJCHU OT KOMIIOHEHTH C HHUCKa IieHa. ToBa Ipeau3BUKBA
TOJISIM UHTEPEC KbM MO-HATATHIIHY 33bJI00YEHHU U3CIIeIBAHMS.

ABSTRACT
In this paper, an analysis of existing applications of (PWM) pulse width
modulation in electropneumatic positioning systems is presented. Different authors'
works are presented proposing different schemes and experimental results. The method
of controlling electropneumatic positioning systems with PWM control successfully
leads to safe reliable, environmentally friendly and energy saving drive systems built
with low cost components. Which arouses great interest for further in-depth research.
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PE3IOME

B nacrosimata ctatus ce mpeAcTaBs CTEHJ 33 MHTEIMICHTHO YIpaBJIEHHE Ha
IHEBMAaTUYHA CHUCTEMa, [I03BOJISABAILL  IPOBEKJAHETO HAa  EKCIEPUMEHTAJIHU
M3CIIEBAaHUS M 3alIMCBAHETO Ha JAMHAMHYHUTE MPOLECH B CUCTEMH C IHEBMATUYHU
U3IBJIIHUTENIHU MeXxaHu3MHu. CTeHIbT € 000pyABaH C JBa MHEBMAaTUYHU LUIUMHIbpA:
0e3npbTOB LWJIMHABP U IBOMHO J€iCTBAll ABYCTPAHEH LIMJIUMHABP. YTPABICHUETO HA
CKOPOCTTa C€ OCBIIECTBSIBA 4Ype3 KOHTPOJIEp, H3MOJ3BAlll IIHPOYNHHO-UMITYJICHA
monynanus (LLIMM). 3a na ce noBuiu eHepruiiHata e(eKTUBHOCT Ha THEBMAaTUYHUTE
CHCTEMHU 3a IIpeJlaBaHe Ha MOLIHOCT Ce MpHjiara CbBPEMEHEH METO/1 3a YIPaBJICHUE Ha
CKOpPOCTTa Ha NHEBMATUYHUTE LWIMHIpU. ToBa ce mocTura 4pe3 HHEBMAaTUYHU
BUcoKkockopocTHU 2/2 ON/OFF knamanu, nudpoBo ymnpaBieHHE 4Ype3 KOMIIIOTHD U
BUPTy&JIeH HHCTPYMEHT CbC cleuuanu3upaH codryep. 3a ymOpaBieHHE Ha
BUCOKOCKOPOCTHUTE ITHEBMAaTUYHM KJalmaHU C€ M3I0JI3Ba EJIEKTPOHEH OJIOK,
peanusupan ¢ [LHIMM u eneprocnectsBalll ycuiBaTen.

ABSTRACT

This paper presents a stand for intelligent control of a pneumatic system enabling
the performance of experimental studies and their recording of dynamic processes in
pneumatic actuator systems. The stand is equipped with two pneumatic cylinders: a
rodless cylinder and a double-acting double-sided cylinder. Speed control is used via a
controller using PWM pulse width modulation. To increase the energy efficiency of
pneumatic power transmission systems, a modern pneumatic cylinder speed control
method is applied. This is accomplished by pneumatic high speed 2/2 ON/OFF valves,
digital control by computer and virtual instruments with specialized software. An
electronic block implemented with a PWM and an energy-saving amplifier is used to
control the high-speed pneumatic valves.
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PE3IOME

B nHacrosmara cratus ce onucBa €KCIEPUMEHTATIHO U3CICABAHE HA YECTOTHUTE
XapaKTEePUCTUKU Ha EIEKTPOIIHEBMATU4YHA ClIeadIla CUCTEeMa, CbCTOsAa Cce OT
BHCOKOCKOPOCTEH MHEBMATHUEH KJIAlaH 3a BKIIOYBAHE/M3KIIOYBAHE U YIPABICHHE
ype3 UMITyJICHO-MpounHHa Moxayianus (ILMM). Pa3paGoten e omuTeH creHn 3a
aHanu3 Ha AuarpaMuTe Ha bojxe mo aMmmiutyaa U (as3a 3a eleKTpolTHEBMATH4YHA
ClesIla CUCTEMa C JBOMHOJCHCTBAIL ITHEBMAaTUYECH LIWIMHABP, KaTO € OIpEAciIeHa
KPUTHYHATA YECTOTa Ha CUCTEMATa. 3a yIpaBJIeHUE U ChOMpaHe Ha JaHHU Ce U3I0JI3Ba



CrelMaIN3upaH BUPTYaJeH HHCTPYMEHT. Y IPaBJI€HUETO Ha Mpolieca U 00paboTkara Ha
JAHHUTE CE W3BBHPIIBAT aBTOMAaTHYHO OT KOMITIOTBP M CHOTBETHATa HHTEp(QeEiicHa
wiatka NI. Pesynratute ca mpencraBenu B rpadudeH BUI M € HAlPaBeH aHAIN3 Ha
IIOJIyYEHUTE auarpamu Ha boze.
ABSTRACT

This paper describes an experimental study on the frequency characteristics of an
electropneumatic tracking system with a high-speed pneumatic on/off valve (HSPV) and
Pulse Width Modulation (PWM) control. A demonstration experimental test bench has
been developed to analyze the Bode diagrams of magnitude and phase for an
electropneumatic tracking system with a double-rod pneumatic cylinder, and the
system's critical frequency has been determined. A specialized virtual instrument is used
for control and data acquisition. The process control and data processing are performed
automatically by a computer and the corresponding NI interface board. The results are
presented in graphical form and analysis of the obtained Bode Diagrams was made.



