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EXPERIMENTAL STUDY OF PNEUMATIC DEVICES THAT REDUCE
THE EFFORT ON THE CONTROLS

Modern trends in the development of automotive construction involve the introduction of elements into
the objects being created that ensure high performance characteristics of the product. If we consider the
control elements of nodes, aggregates and systems of machines, then the main functional characteristics
are ergonomic (accessibility, effort on the controls, etc.), as well as durability, good performance and
stability of operation,

If we consider the braking system of a tractor, then, taking into account the requirements of normative
documents on the use of only pneumatic braking mechanisms on a trailer train, it seems appropriate to
use a pneumatic braking system on the tractor itself, which will facilitate the coordination of braking of
tractor train links [Tractor trains]. In addition, the use of pneumatic amplifiers in various systems and
drives
is of interest.

This article presents the results of experimental studies of promising designs of a pneumatic clutch
booster for tractors of the Belarus family and a three-section pneumatic brake crane for controlling the
sides, designed for universal row tractors cl. 1,4-2,0. The program and methodology of experimental re-
search, the measuring and recording equipment used, the schemes of test facilities for laboratory tests,
the installation sites of sensors are presented.

The conducted laboratory studies allowed us to obtain static and dynamic characteristics of the tested
pneumatic devices, which allowed us to evaluate their tracking effect and performance. During the exper-
iment, the influence of some design and operational factors on the output parameters and stability of the
studied nodes was studied. Based on the results of the work, recommendations were proposed to improve
the design of the units under consideration, as well as their rational installation on the tractor and con-
nection to its pneumatic system.

Keywords: pneumatic booster, tracking action, speed, brake valve, pressure, force, operability, syn-
chronicity of operation, static characteristics, dynamic characteristics, sensors.
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MATEMATHUYECKAS MOJEJb MOJIYJISITOPA TOPMO3HOI'O
IMPUBOJA KAPBEPHOTI'O CAMOCBAJIA C THJIPABJIUMYECKOM
AHTUBJIOKUPOBOUYHOU CUCTEMOM
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Ipumenenue paztuunblx Memooo8 NONYHeHUsT MAMEMAMUYECKUx Mooenell no36osienm 3HAYUMETbHO
COKpamums CpOKU HA NPOEKMHO-KOHCMPYKMOPCKUE U UCCAe008amenbcKue pabomsl 8 xooe paspabomku
2UOPABIULECKUX NPUBOOO8.

B nacmosiwee epemsi npumenenue MOWHbIX NEPCOHATLHBIX KOMILIOMEPOS 0aem 803MONCHOCHb CYyuje-
CMBEHHO NOBLICUMb KAYeCME0 NOTYYAEMbIX PE3VIbMAmos8 paspabamuléaemvlx MamemMamuieckux mooe-
qeti bnazooaps bonee 0emaibHOMY ONUCAHUIO NPOYECCO8, ONpedeums CIMPYKMypy paspadamviéaemoco
2UOPABTUHECKO20 NPUBOOA TUOO e20 OMOENbHbIX INEMEHMO8 U 6blOpaAmMb NAPAMEMPbL, OKA3bIBAIOUUEe
Haubonvuee GIUsHUE HA OUHAMUYECKUEe NPOYECCyl, NPOMeEKaoujue 8 UCCIedyeMoM obbeKme.

B oannoii pabome nonyuena mamemamuyeckas Mooeib MOOYIIMOPA AHMUOIOKUPOBOHHOU MOPMO3HOU
cucmemvl  asmomoouns 0cobo OONLWIOU  2PY30N00BEMHOCHU, NPeOCMABIeHHO20 8 GUde CUCmeMbl
€ COCPE0OmMOUeHHbIMU NAPAMEMPAMU.

Taxorce 6 pabome paccmompenvl OCHOBHbIE MENMOObl COCMABLEHUS MAMEMAMUYECKUX Modenell Uopo-
npu6000s8 U NPOAHATUIUPOBAHBL PABOMbL, NOCEIUEHHBIE PA3PADOMKE PAZTUYHBIX MAMEMAMUYECKUX MO-
denetl, NO36OITIOWUX ONUCAMb 2UOPABTULECKULL NPUBOOD C PAZTUYHOU CMENneHblo MOYHOCMU, YMo Odem
6803MOJCHOCb 8bLOpANMb HAUbONEe PAYUOHANbHBIUL CHOCOD COCMABLEHUSI MAMeMamuyeckou Mooenu mMo-
oyAmopa 2uopasIudeckol AaHMubIOKUPOBOUHOU MOPMO3HOU CUCTEMbL ABMOMOOUL 0C0O0 6OTLULONU epY-
30N00BEMHOCIU C Y4emOM NPUHSIMbIX OONY U eHUTL.

Pewenue cucmemvl ougpepenyuanvrvlx ypaeHerutl, ORUCLIBAIOWUX NOTYYEHHYIO MATNEMAMUYECK)IO
MOOenb, npu NOMOWU YUCLEHHBIX MEMOO08 UIU PATUYHBIX CREYUATUIUPOBAHHBIX NPOSPAMMHBIX CPEO,
Hanpumep, maxux xax Matlab ¢ pacuupenuem Simulink, 6 Oanvretiuem nozgonsem ucciedosams GlusHUE
GHYMPEHHUX NAPAMEmpPO8 HA OUHAMUYECKUe NPOYeccyl 68 NPeOsloHCEHHOM MOOVISMOpe 2UOPABIUYECKOl
AHMUOIOKUPOBOUHOU CUCTHEMDL U BLLOUPAMb UX HAUOOLEe ONMUMATbHBLE 3HAYEHUSL.

Knrwouesvie cnosa: mamemamuieckas mooensb, MOOYIAMOP, AHMUOIOKUPOBOYHASL CUCTeMA, 2UOPONPU-
800, A8MOMOOUIL 0CODO DONBLUIOU 2PY30N00BEMHOCHIU.
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