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LLlaHOBHiI MOnoAj HayKoBLii!
LLlaHoBHI konerun!

MoBHOMAacLLTabHE BTOPrHEHHS sOCii B YKpaiHy npusseno Ao
TSKKNX HACNIOKIB 0151 HAYKWM Ta OCBITM B YKpaiHi. LLLoAEeHHI ntoacbKi
BTPATW Ta PyVHYBaHHS iHPPACTPYKTYPU, SKMUX 3a3HAIOTb TAKOX i
Yy4aCHVKM OCBITHBOrO MPOLIECY, BMMaratoTb MOCTIMHO 0NaTu He-
NPOCTi BUKIVKM TPUBAIOYOI BiIHN: BUMYLLIEHI NEPEPBU Y HABYAHHI,
nepexin Ha AUCTaHLUiiHy abo 3MillaHy GOpPMY HaBYAHHS, MOBITPSIHI
TPUBOIM Ta BIOK/IOYEHHS eNleKTpoeHeprii. Ta, He3Baxaroun Ha Bax-
Ki BUKJ/IMKM Yacy, HayKa € PYLUiHOK CUJIOK0 NPOrpecy JII0ACTBa, a
pesynbTaTy HOBITHIX AOCNIMKEHb 3aCBiAYYIOTb CYTTEBMIA BMIMB Ha
PO3BUTOK PISHUX rany3er NPOMUCIOBOCTI: EKOHOMIYHY, EKOSIOTIYHY,
coujanbHy Ta OCBITHIO chepu.

HuHi y CBITi BiZOyBa€eTLCSA TEXHOMOMYHA PEBOJIOLLiS, MOB’A3aHa 3
nepexonom A0 undpoBOi EKOHOMIKM, PO3POOKOIO Ta BNPOBaKEH-
HAM IHPOPMaLMHMX Ta UMPPOBUX TEXHOJIOTIN, AKi CNPU[IOTL Mai-
6yTHLOMY PO3BUTKY NMPOMMCIOBOCTI, 30KpemMa, i OCBITHLOIO npoLie-
Cy Ta HayKu B LisIOMY.

Bucokunii piBeHb Cyd4acHUX TeXHIYHUX 3acobiB Ta iHpopMaLlii-
HUX TEXHONOrIN [03BONMAM GaraTtbOM MOJIOAMM HAyKOBUSIM K B
YKpaiHi, TaK i 3aKopLOHOM MPeACcTaBmTK CBOI IHHOBALMHI TeOpeTun-
KO-MPaKTUYHi po3pobkn Ha 23-1i MiXXHAPOOHI HayKOBO-TEXHIYHIM
KOHdEepEeHLIi CTyaeHTIB i acnipaHTiB «pykapcTBO Monoae» Hae4yanb-
HO-HayKOBOro BmaaBHM4Yo-noirpadivyHoro iHctutyty Kl im. Irops
Cikopcbkoro. Bpaxae pi3HOMaHITHICTb TeMaTukn Te3 OOMnoBiaen,
O MICTUTb K TEXHIYHI HANPSMW JOCHIIKEHb KNAaCUYHUX TEXHOSOTIN
BUIOTOBJIEHHSA APYKOBAHWX BUAAHb, NAaKOBaHb, 3axXULLLEHOI noJirpa-
diyHOI NpoayKLii, cnewjanbHUX Ta LMbPOBMX METOAIB APYKY, MOXJIN-
BOCTEW BUKOPMCTAHHS LUTYYHOrO iHTENEKTY Yy APYKaPCTBI, Tak i yHa-
OYHEHHSI NPOBNeEMaTVKN peaaryBaHHs BUAaHb, 30KpemMa y KOHTEKCTi
Cy4acHoi poci|71ct,|<o'|' nponaraHamn; TeHAEHLi IHTEPaKTUBHUX METOLIB
CTBOPEHHSA Ta rpadivHOro odopmeHHs nonirpadivHoi NpoayKLii.

OpraHisaLiiH1I1 KOMITET BiTa€ y4aCHUKIB KOH(epeHLi «[pykapCcTBo
Monone», baxae MiLHOro 300poB’s Ta HacHarn! HeanamHa Bipa
B Nepemory YkpaiHn Hapg, pOCiVICbKVIM arpecopoM CroHyKae OO HOBMX
HayKOBWX 3BEPLLEHD!
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USE OF PNEUMATIC CYLINDERS
FOR REVERSING MOVEMENT
OF EXECUTIVE MECHANISMS

This article discusses different designs of reversible pneu-
matic cylinders. A comparative analysis of the use of classical
reversible actuators and an improved design has been carried
out.

Keywords: cyclic mechanism; crank; working stroke; pneu-
matic cylinder; rod; pneumatic module; cutting section.

Y uini cratrti po3rnsa[aloTbCcsi Pi3Hi KOHCTPYKUii NHeBma-
TUYHUX UNUNiHAPIB peBepcuUBHOI Aii. [poBeneHO rnopiBHSI/Ib-
HWUIA aHai3 BUKOPUCTaHHSI KJIACUYHUX BUKOHaBYNX MeXaHi3-
MiB peBepCUBHOI fii Ta yA4OCKOHasIeHOi KOHCTPYKLUii.

Kno4oBi cnoBa: unkioBuii MexaHiam; KpuBoLunmn; po6o-
Yuii Xig; NHeBMOLUNNIHAP; LUTOK; MHEeBMaTUYHUI MOAYJ1b; BU-
cikanbHa cekuis.

Printing machines involved in the process of complex pro-
duction of cardboard packaging widely use cyclic mecha-
nisms. The constant use and improvement of the actuators of
printing machines create the prerequisites for technical prog-
ress in general. The possibility of partially replacing crank
mechanisms with pneumatic ones is being considered. That
is, pneumatic cylinders can be used individually to reverse the
movement of the die cutter pressure plate.

In general, in single-acting pneumatic cylinders, the work-
ing stroke is carried out by compressed air, and the return
stroke is due to the built-in spring. In this embodiment, it is not
necessary to completely seal the rod end, and the absence of
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additional seals reduces the friction of the contact elements.
However, in this embodiment, the operating force may be re-
duced as a result of the reaction of the spring. In addition, the
spring prevents the piston from moving during the reverse
movement, limits the movement of the stem, and increases the
longitudinal dimensions of the actuator.

The principle of operation of a diaphragm pneumatic cyl-
inder is similar to the principle of operation of a single-acting
piston pneumatic cylinder. However, the design differences
are that the movable piston is replaced by a rigidly clamped
elastic membrane. Due to the large area of the membrane,
such pneumatic cylinders develop a force of up to 25,000
N, however, in this case, the stroke of the rod is limited. Dia-
phragm pneumatic cylinders are characterized by significant-
ly smaller longitudinal dimensions and ease of installation;
they are inexpensive and have no moving seals.

Two-way pneumatic cylinders provide movement in both
directions. The forward and reverse stroke of the piston is
carried out due to compressed air. However, during the return
stroke of the piston, the rod cavity is under excess pressure,
which is associated with the need to install additional seals
on the piston and on the front cover to prevent the leakage of
compressed air along the rod. The present drawback is the
inability to repair. Due to the non-disassembly case, it is im-
possible to restore the structure in case of repair. However,
in solid sleeves-cases, it is allowed to make channels for air
supply in them. Due to the grooves for the sensors of the po-
sition of the piston and the configuration, maintenance can
be carried out.

In two-way pneumatic cylinders, an ‘air cushion’ is creat-
ed during the movement of the piston to the cover. As the pis-
ton continues to move, it compresses the air and slows down
its movement. As a result of deceleration, the piston rests on
the cover without impact, which has a positive effect on work.
Pneumatic cylinders of this design have a number of disad-
vantages. They limit the scope of their application. Thus, the
forces during the forward and reverse strokes of the piston
are different due to the inequality of its areas in the rod and
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piston cavities. The rod is placed cantilevered, and the size
of the cantilever is different in the retracted and extended po-
sitions. Technologically, the rod perceives only the axial load
well, and the radial one — poorly.

In pneumatic cylinders with a through rod, the load is per-
ceived by two supports, which increases the service life of
the pneumatic cylinder and ensures the same working forces
during its movement in any direction. The main disadvantage
of such structures is their increased dimensions. Today, rod-
less pneumatic cylinders, in which the force is mechanically
transmitted directly by the piston, have become widespread.
When working under conditions of significant radial loads,
rodless pneumatic cylinders are equipped with guides. Such
a design makes it possible to ensure high accuracy of the di-
rection of movement of the carriage and an increase in the
useful load on the drive.

The use of pneumatic cylinders for the reversible move-
ment of executive mechanisms instead of classic cyclic ones
(cam, Maltese, crank-slider) will give us the opportunity to
improve working conditions and increase work productivity in
general.
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