HabNKEHHA YMOB AOCHIAXEHHS A0 pearnbHUX yMOB
ekcnnyaTtauil LWNOHKOBUX 3’€QHaHb.

BucHoeku.

3anponoHoBaHa MoOAepHi3alisa cTeHay [03BO-
nsie NPOBEAEHHS NMPUCKOPEHNX BUMPODOYBaHb LUMOH-
KOBUX 3'€QHaHb Ha AOBrOBIYHICTb Mpu 0COBNNBOMY
BMAY 3HOCY NOBEPXOHb CMpSXKeHUX getanen — pe-
TUHr-koposii. Lle go3sonsie Bu3HayaTu pecypc i Ho-

pPMUX NPUMYCTUMOrO 3HOLLYBAHHS, BNSIMB Pi3HUX CMO-
cobiB MOKpaLLEeHHs1 MeXaHiYHMUX BNACTUBOCTEN LUMO-
HKOBUX 3’eAHaHb. BigTBOpeHi Ha cTeHai peanbHi
YyMOBW eKkcnnyaTauii, nigBuLyoTb edEeKTUBHICTb
BMNPOOYyBaHb AN OUiHKWU HadiMHOCTI Ta AOBroBiYHO-
CTi LUMOHKOBUX 3’€QHaHb, AKi LUIMPOKO 3acTOCOBY-
I0TbCA B MaLUMHOBYOyBaHHi.

Cnucok sukopucmatoi nimepamypu:
1. MNpoHukos A. C. HagexHocTb mawwunH / A. C. TNpoHukos. — M.: MawwnHocTpoeHue, 1978. — 592 c.
2. Tonero H.J1., Anabbes A.A., Wesens B.B., ®peTTunHr-kopposns metannos. — Kues: TexHuka, 1974. —

284c.

3. AN Ykpainn Ne59943 U, MIMK,GO1N 3/56 (2006.01), CteHa onsa sunpobyBaHHA Ha PETUHI-KOPO3ito

NakeTHUX KOHCTPYKLIN NPYXHUX MydT.

4. ®dacroeeub 1. M. nHamiyHa mMopgernb 3HOLYBaHHSA LUMNOHKOBOro cnpshkeHHst / . M. dactoseup //
MawwnHosHascTBO. — 2008. — Ne 8-9 (134-135). — C. 30-34.
5. ®acrtoseup . AHaniTnyHe gocnifXeHHs MaTeMaTyHOI MOAenNi 3HOLYBaHHS LLUNOHKOBOMO CNpPSXKeH-

Ha / MaBno dacToBelb //KOHCTpyOBaHHA, BUPOOHMLITBO Ta eKkcnnyaTauis CiflbCbKOrocnogapCbKMx MaLluuH:
3aranbHogepXaBHUA MKBIAOMYMIA HaykoBO-TeXH. 36. — Kiposorpaa: KHTY, 2007. — Bun. 37. — C. 276-280.

MpednoxeHa KOHCMPYKUUsi cmeHOa, rno3eosistowast orpedesisimb Pecypc U HopMbl AOMyCMUMO20 U3-
Hoca, erusiHue pasfuyHbIX Crocoboe yryyleHUs MexaHU4eCKUX ceolicme WIOHOYHbIX coeduHeHul. Boc-
npou3eodumbie Ha cmeHOe pearibHble YCro8Usl AKCITyamayuu, rnosbiwarom 3¢hghekmusHoCMb UcbimaHul
07151 OUEHKU HadexHocmu U 00/1208€4HOCMU WIMNOHOYHbIX COEOUHEHUL, KOMOopble WUPOKO MPUMEHSIIOMCS 8
MawWuHOCMPOEHUU.

The construction of stand, which allows to define a resource and norms of admissible abrasion, the
influence of different methods of improvement of mechanical properties of the spline connections was of-
fered. The real terms of exploitation which are reproduced on a stand, , improve the efficiency test to assess

the reliability and durability of spline connections, which are widely used in machine building.

YOK 621.8 67(075.8)

KOHTPOIIb HATSXXEHWUA NEHTbI 5
AnA BbICOKOMPOU3BOAUTEJIbHLIX HOPUM BOJIbLUOU BbICOTbI

U.M.JNlykbaHOB, CT. npenofaeaTens,
cernbcKoro xo3sancTea uM. MNetpa Bacunenko

XapbKOBCKMIN  HaLMOHambHbIA  TEXHUYECKUA YHUBEPCUTET

lMpusedeHa memoduka KOHMPOS U MPUHUUNUAabHbIE CXEeMbl MEXaHU3MO8 HamsiKeHUsi f1eHmbl Ors
8bICOKOMPOU3800UMENbHbIX HOpUU 6osblwol ebicombl. [NpusedeHa KOHCMpPYKUUS ycmpotcmea Orisi pearsnu-
3ayuu HeobxoduMbix 3HavYeHUU rpedsapumeribHO20 HamsXKeHUS JIeHMBbI.

NMocTtaHoOBKa
npo6rnemsbl B oblem
Buge.

Pabota BbICOKO-

NPON3BOAMNTENbHbIX
Hopui (ot 100 go 450
T/4ac) 6onbLIoW BbICO-
Tbl (cBbiwe 30 M) Xxa-
pakTtepudyetcs  60nb-
LLIOW NOrOHHOW Harpys-
KOW, Kak Ha pabouen,
TaKk M Ha XOnocTon
BETBU, U GonblIMM TS-
roBelM ycunuem Ha
npuBogHoM OapabaHe.
B cBs3un ¢ atum Tpeby-
eTca obecnevnTtb He-
obxognmoe  HaTsaxe-

Puc.1 Cxema Hopuu
C HaTSXHbIM YCTPOWNCTBOM
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HWE NEHTbI N ero TWwaTeNbHbIA KOHTPOrb, KakK B Npo-
uecce Hanagku, Tak 1 B npouecce aKkcnnyatauun.

MapameTpbl HaTSXXHbLIX YCTPOWCTB onpeaens-
I0TCA MO HEeobOXOAMMOMY HaTsSXKEHUIO B Todke 1
(pnc.1), KoTopoe [OMKHO ObITb paBHO:

E:F4_FXB, (1)

. F,=F,=1.05-F,
ne - Heobxogmmoe
npenBapuUTeENbHOE HaTsDKEHWE NEeHTbl Ha npuBoa-
Hom GapabaHe, obecneymBalolLLlee TAroBoe ycunue
Fi; Fxg — cMna TAXXECTUM XOJIOCTOM BETBM XOO0BOW
YacTun HOpUK.

AHanu3s nocnegHux uccrnepoBaHUM U nyo6-
NIMKaUUn.

Hanbonee TOYHO HaTSXKeHME aBTOMaTU4YECKU
peanuayeTcs Mpu MCMOMb30BaHMN [Py30BOrO Ha-
TSDKHOrO YCTPOWMCTBA, KOrga CyMMMPYHOTCH BeC Ha-
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TsKHOro 6apabaHa n BeC KanubpoBaHHbLIX 4OMOHU-
TenbHbIX rpy3os [1].

OpHako Takonm cnocob MMeeT U psaa HepocTaT-
koB. Bo-nepBbix, ero MOXHO peanusoBbiBaTb MNpu

r-D
ycnoBun, uto  2F) > | mg +qy -TE g,
(mgz— macca 6apabaHa BMeCTe C HaTsKHbIM YCT-

. Dy

PONCTBOM; ¢, -T— mMacca 4acTu FNeHTbl, oru-
GartoLLeln cHM3Y HaTskHoW BGapabaH gmuametpom Dg ,
gx — NOroOHHaA Macca XOJSIOCTOM YacTu NeHThI), T.e.
npu HeobXOAMMOCTU YCTaHOBKU OOMOMHUTENbHbIX
rpy3oB. 3TO yCrnoBue, Kak NpaBuro, He BbIMOSHAET-
CA Ons HopwiA ¢ onpeaeneHHblM COOTHOLLEHWEM Bbl-
COTbl ¥ NPOM3BOANTENBHOCTH.

Bo-BTOpbIX, paccMaTpvMBaemble HOPUUA UMEIOT
Gonbluon B6apabaH M COOTBETCTBYIOLLEE HATSXKHOE
ycTponcTtBo. Tak, Hanpumep, ana Hopum HKJT 350-
60 (KapnoBckuit MalLUMHOCTPOUTENbHLIM 3aBOAA)
npoussogutensHocTelo 350 T/4 K BbicoTon 60 M,
mMacca OGapabaHa C HaTsXXHbIM YCTPOWCTBOM CO-
ctaBnseT 560 kr. [pu 3ameHe NeHTbl UK Npu yKo-
paynBaHuM, BCNeACTBME €€ BbITArMBaHMS, Ans
nogbema v yaepxaHus Ha Becy bapabaHa ¢ HaTsx-
HbIM YCTPOWCTBOM TpebyloTca OONOnHUTENbHbIE
npucnocobnexHns (Mx Hago BKMOYaTb U B KOMMMEKT
MOCTaBKM), UCMONb30BaHME KOTOPbIX TpebyeT cooT-
BETCTBYIOLLEN NOATOTOBKM U TLLATENbHON OCTOPOX-
HOCTW Npwu paboTe.

dopmynuMpoBaHue LUenb pPadoTbl
HOBKa 3agauu).

LUenb pabotbl — pa3paboTka METOAWMKN KOH-
TPONs M NPUHUMUNMANbLHOM CXEMbl MEXaHU3Ma HaTs-
XKEHUS NEHTbI.

M3noxeHne OCHOBHOro Mmartepuana ucchne-
[OBaHUN.

Hanbonee uenecoobpasHo B  TshKeno-
Harpy>xeHHbIX HOPUSX NPUMEHSTb BUHTOBbIE HATSK-
Hble YCTPOMCTBA C OAHWMM LIEHTParbHbIM BUHTOM,
pacnosnoXeHHbIM Mexay kopobamu X0O4oBOW YacTu
Hopun. Cxema Takoro yCTPOWCTBa npuBedeHa Ha
pUCyHKE 2, OHO BKMOYaeT: BUHT 1 C LUApUKOBOW
onopon 1 paguanbHbIM NoAwmnnHUKoMm, M-o6pasHas
pama C ramMkon 2 n BepTUKanbHbIMK CTOMKamu 3,
KOTopble ABWXKYTCHA B HanpaBnswowmx 5 n 6apabaH
6. BpalleHue BUWHTa OCYLLECTBNSETCA MNPUBOLHON
PYKOSITKOM 4 C XpanoBbiM MEXaHU3MOM.

Takoe yCTPOMCTBO MNO3BOMSIET OCYLLECTBAATb
HeobGxoanMoe HaTsXKeHue feHTbl Npy nbon macce
GapabaHa, obneryaet noavem v yaepxaHue Gapa-
GaHa npu 3aMeHe NeHTbl, He JonyckaeT nageHve
GapabaHa npu obpbiBe NEHTLI, U Aaxe MNO3BONAeT
onpeaenntb Maccy 6apabaHa 1 HaTsKHOrO YCTpPOR-
cTBa.

KoHTponb HaTskeHuss Heob6Xxo4MMO OCyLLEeCTB-
n&aThL B ABa 3Tana:

a) nepBbIA 3Tan — KOHTPOMb onyckaHus Gapa-
6aHa 0o co3gaHust HeobGXxoam-mMoro npenBapuTenb-

(nocra-

BicHuk CymcbKkoro HauioHarbHOro arpapHoro yHisepcurtety

HOrO HaTsKEHUs MNyTeM W3MEPEHUS BpaLlaloLLero
MOMEHTa

Ha BUHTE;

0) OKOHYaTENbHbIN KOHTPOMb HATSXKEHUSA NyTEM
N3MepeHnst YacToTbl BpaLlleHUs1 HaTshkHoro 6apaba-
Ha UMW FIMHENHON CKOPOCTW NEHTLI Ha ee XOMNOCTON
BETBW, KOTOPble, NPU OTCYTCTBUM MPOOYKCOBKU Ha
npusogHoM 6GapabaHe, OOMKHbI JOCTUraTb HOMU-
HanbHOW, UNW ONU3KOWM K HEW, cTabunbHOM Benu4un-
Hbl.

2

= _ e

Puc. 2 Cxema BUHTOBOrO HaTsXKHOMO YCTPOMCTBA
1- BUHT, 2- ravika, 3-BepTuKarnbHbl€ CTOMKMU,
4- npuBOAHAast PyKOATKAa NOBOPOTa BMHTA,

5- Hanpaensowme crToek, 6- HaTsXXHON GapabaH

OTM napaMeTpbl KOHTpONupyTcs nnbo nepe-
HOCHBbIMW PYYHBIMW SMEKTPOHHBIMKU TaxomeTpamu
Tvna EVM — 722 unu EVM — 723 ¢ nasepHbiMu aat-
Ynmkamn, nNMbo cneumanbHO paspaboTaHHbIMKU CTa-
LMOHAPHLIMU UHOYKLUWNOHHBIMWU 3MNEKTPOHHBIMWU YCT-
poncTBamu.

MepBbIt 3Tan KOHTPOMNA NPOU3BOAUTCA MpPU Ha-
nagke Ha He 3arpy>xeHHOM HOpuW, BTOPON — TOSbKO
BO BpeMs paboThbl 3arpy>KeHHON HoOpuw.

MepBbI 3Tan KOHTPONSA BbINOMHAETCA Mo-
pasHOMy Ans ABYX BO3MOXHbIX COOTHOLUEHUA CUNbI
TSDKECTU, OMyCKaeMblX YacTelm MexaHu3Ma HaTsxe-
HUS, N HeobxoaMMOro HaTskeHns F.

B nepeBom cnyvae, korga cuna TSXKECTU onyc-
KaeMbIX YacTen MexaHuaMa HaTskeHusa Gonblue 2F;
KOHTPOmbHbIN  DUKCUPYEMBI  MOMEHT  BpaLleHus
BUHTa

Oynet paBeH

d
Typ = Fy -i-l‘g(p'—a). (2)

7D

Foe Fy=g- mE+qX'TE —-2F -

ycunuve, OencTeylowee Ha BUHT, d, — cpeaHui ana-
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MeTp pe3bbbl BUHTA, p'=5°50" — yron Tpexus npu

koacbpuumente TpeHus [ =0,1 ans cmasaHHoro

BUHTa [1], a — yron nogbema pe3sbbobl.

BTopown cnyyai, korga cuna TSKeCcTu onyckae-
MbIX YacTeW HaTSHXKHOrO YCTpoWCcTBa MeHblue 2F,. B
3TOM Cny4yae npu OnyckaHun YCTPOWCTBA MOMEHT
BpallleHns BUHTa Typs ByOET yMeHbLIaTbCs 0O Hyns
noa OencTBuMem cun ynpyroctu neHtbl. Ansa nonyde-
HMS HeobXOoOMMOro HaTsXeHus HeobxoaumMo npo-
JorkaTtb OnyckaHue yCTpoOMCTBa, Npyu 3TOM MOMEHT
Ha4yHeT yBenuMumMBaTbCs OT Hynsa 00 Tpebyemon KoH-
TPOSIbHOW BEMUNYUHBI
d,

—-1gla+p')

Tsz =1Lpy -

: 3)
7D
Fp,=2F-g- mE+qX'TE -

ycunue, p.el;ICTByIOLIJ.ee Ha BUHT, OHO Xe onpeaena-
€T MaccCy AONONMHUTENBbHOro rpy3a npun aBtomatunye-

CKOM HaTsKeHUn (mep =F,,/g). Mpu nogbeme

loe

yCTpoiicTBa BBEpX Mocrie Bbixoda 6apabaHa U3 KoH-

TakTa C NMIeHTON MOMEHT BpaLlEeHUs Ha BUHTe Byaer
paBeH

Ty =g-
(4)

M3 aToro cooTHoweHMe No U3MEepeHHOMY MO-
MeHTy 7, MOXHO onpeaenuTb Maccy MOABMXHbBIX
YacTel HaTsXKHOro yCcTpolcTBa, nNnbo, 3Has TOYHOe
pacyeTHOe 3HadyeHue STOW Macchl, onpeaenuTb
3HayeHue yrna TpeHus p' ANs1 NCNONb30BaHUst Npu
pacyeTe KOHTPOIbHLIX MOMEHTOB 1 p W Typp, -

®dukcaumo momentos T, n T,,, Heobxoau-

MO OCYLLECTBMATL C MOMOLLbIO ANHAMOMETPUYECKO-
ro Kr4ya, KOTOpbI BCTABMNSETCS B MPUBOAHYHO pY-
KOATKY 4 MexaHu3Ma HaTshkeHus puc. 2. Boamox-
Has KOHCTPYKUMS Kroya nokasaHa Ha pwuc. 3. OT-
meTkn T, Typ, v T, Ha WKane knoya pacnona-

raroTcAa B 3aBUCUMOCTUN OT COOTHOLLUEHNA cun.

o

SN e
B[R
AN

Puvc. 4 Cxema AvHaMOMETPUYECKOTO KItoYa KOHTPOSS HAaTSHXKEHUS NEHTBI: 1 - pyKosiTka MexaHu3Ma Ha-
TSXKEHUS; 2 — BUNKA NepeaHss ¢ LUNNHAPUYECKUM KOHLIOM W LUKanoW; 3 - ynpyras nnactuHa; 4 — Bunka 3ag-
HSSi C PyYKOW U CTPENKOW; 5 — KaHaBKa ANs NOABECKN TapUpPOBOYHbIX rPY30B.

TapupoBky knroya HeobXoaANMO NPOM3BOAUTL
AN Kaxkgon Hopun. Pasmepbl nnacTuHbl onpege-
NATCA pac4HEToM.

BbiBoabl
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Knitou u SJ'IeKTpOHHbIﬁ TaxoMeTp AOJIKHbl BXO-
OUTb B KOMMIEKT MHCTPYMEH-TOB AOnA Kakgon Ho-
pun. Cne/J.yeT OTMETUTb, YTO KOHTPOJIb HaTAXEeHUA
NTeHTbl C NOMOLLbIO npep.naraemoﬁ KOHCTPYKUUn aun-
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HaMOMETPUYECKOro KIloya SIBMSETCH TeXHomnornye-
CKM MPOCTON onepauueirt Kak npu Hanagke Hopuw,
Tak 1 B npoLiecce akcnnyatauuun. Mo To4HOCTU OH He
yCTynaeT MUCMofb3yeMoMy UHOCTPaHHbIMU hrpMamMm

HOW TOYKE NeHTbl KoBLUA M YCTaHOBKE NpMCnocob-
neHns, n3MepsalLLero gakTuieckuin Nporné neHThbI
nod Oe’cTBMEeM PacyeTHOro YCUNUsS Ha HaTsHKHOM
BUHTE npucrnocotneHus.

KOHTPOJTHO HaTAXeHUA, NyTeM CHATUA B onpeneneH-

Cnucok ucrnosib308aHHOU ilumepamypbl:
1. Cnusakosckun A.O. TpaHcnopTupyowme mawuHel /  Cnusakosckun A.O., Obsaykos B.K. // — M,;
«MawwmHocTpoeHne» - 1968, 504 c.
2. WeaHoB M.H. [letann mawwuH / ieaHoB M.H. // — M.; «Bbicluasa wkona» - 1984: 336 c.

lNpusedeHa memoduka KOHMPOII0 Hamsay ma KOHCMPYKUii MexaHiamie Hamsiay cmpidku 8UcOKorpoody-
KmueHuUX Hopili 3Ha4Hoi eucomu. lNpusedeHa KOHCMPYKUisi npucmporo O peanisauii nompibHo20 3Ha4YeHHs
r1o4amKo8o20 Hamsiay cmpidKu.

Methods over of control and fundamental charts of tensioners of ribbon are brought for high-
performance norias of large height. A construction over of device for realization of necessary values of pre-
liminary pull of ribbon is brought.

[ata HagxomxeHHs B pegakuito: 15.05.2012. p.
PeueH3eHT: A4.T.H., npodecop TapernbHuk B.b.

UDC 621.9.048
PARAMETRICAL OPTIMIZATION OF BRONZE SLIDING BEARINGS TRIBOSURFACES
FORMATION PROCESS

V.S.Martsynkovskyi, Ph.D, assist. professor, Sumy National Agrarian University
V.B.Tarelnik, Doctor of Sciences, Professor, Sumy National Agrarian University
I.V.Konoplianchenko, Ph.D, assist. Professor, Sumy National Agrarian University

In article on the basis of the lead researches the technique and the algorithm is developed of optimum
modes definition of formation at side and entrance edges of a bronze bearing surface the additional microre-
lief consisting of the combined electroerosive covering of structure is made: silver+copper+babbit+silver. The
thickness of the combined electroerosive covering, which corresponding electroerosive alloying optimum

modes is defined.

Raising of problem is in a general view.

Failure of the machines parts which are being
contact at maintenance, is consequence of different
kinds physical depreciation: fatigue failures, creep of
materials, mechanical depreciation, corrosion, ero-
sion, cavitation, ageing of a material, etc.

The most widespread cause defunctionability of
parts and machines end-effector is not breakage,
this cause is deterioration and damage of their work-
ing surfaces. Thus, products life cycle directly de-
pends on quality of their surfaces which is defined
by geometrical characteristics and physicomechani-
cal properties of a surface layer.

Analysis of earlier researches and publica-
tions.

In [1] is offered the method of coatingon on
bronze plain bearings liners (PBL) alignment cover-
ings of structure: silver + copper + babbit. Alignment
coverings are coatingon by a electroerosive alloying
method (EEA) with the purpose of durability PBL
increase.

In [2] is developed the technique of optimization
EEA modes which are necessary for formation on

BicHuk CymcbKkoro HauioHarbHOro arpapHoro yHisepcurtety

PBL surfaces alignment coverings above specified
structure.

In [3] is offered the new way of formation on
PBL friction surfaces, by EEA method, the special
relief which increasing reliability of work due to in-
crease carrying capacity ability of the combined
electroerosive covering (CEEC). The way is realized
as follows.

On PBL working surface (fig. 1), by EEA me-
thod and means of an electrode-tool, plate electro-
erosive covering from silver, copper and tin babbit.
Thus parameters such as energy of discharge and
productivity EEA get out of the table 1.

As per offered method the layers of electroero-
sive coverings PBL plate in different directions -
lengthways, across and the least corner to a surface
of the liner (fig. 2).

It is necessary to note, formation of a special
regular microrelief is being by process EEA.

Besides at sides and entrances edges are
formed the lines of an additional microrelief (fig. 3).
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