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ONMUCAHUE CTEHJA s U3YYEHUS JHHAMHUYECKHX XAPAKTEPUCTHK
YIIOPHOIO NMOAMMUITHUKA CKOJIB)KEHUSI C HEINOJBUXHBIMU MOAYUIKAMHU
MPU NEPEXOJHLIX IMTPOUHECCAX

Knioueevle cnoea: usmepumenvHolii CmeHo, ynopHuii ROOULURHUK, NePeXOOHbLI RPOYecc.

B cmamwve uznooicena 4enecoobpazsHOCmby NPUMEHEHUS! VAOPHBIX NOOWUNHUKOS CKONBHCEHUS C HENOOBUMICHBIMU
ROOYULKAMU 6 BUHMOBLIX U YEHMPODEIHCHBIX KOMNPECCopax. [Tpueedenor docmounemaa u HeAOCMAMKU ROOUUNHUKOS.

Onucbieaemest  IKCNEPUMEHMAIbHbIL

yeHmpobeXHCHolil

Komnpeccop,

ucnolmyemblit  YHOPHbIt — NOOWAUNHUK  C

HEROOGUNCHBLMU NOOVULKAMU U CROCOBBL CHAMUSE NOKA3AHUU ¢ uzMepumensHozo cmenda. Hameuenbr nepcnekmuebol

UCCNIEOOBAHUA.
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The article shows advisability of fixed-pad thrust sliding bearings applications for the screw and centrifugal
compressors. Advantages and drawbacks of the above bearings have been set forth. [xperimental centrifugal
compressor, tested fixed-pad thrust bearing and methods for taking readings of measuring bench have been described.

Prospects for future investigations have been outlined.

[oBbllueHHe  HajekHOCTH  paboTbi, pecypea
JKCIUTyaTaumuu 134 ApYyTrux SKCILUTyaTalMOHHBIX
XapakTepUCTUK BUHTOBbIX [1] M UEHTPOOEKHBIX

KOMIIPECCOPOB  OCTAeTCs aKTyanbHOH 3agaued s
KOMIPECCOPHOM TEXHHKM B HacTosAulee Bpems. OTH
napaMeTpbl B MEPBYK  O4epedb  ONPEACIIAIOTCA
IUMHAMMYECKMMM XapaKTepUCTUKAMHU TMOAIIUITHUKOR U
YTUIOTHEHHUH.

[Mosromy onmnoM W3 rJaBHbBIX  3a4a4  MpH
NPOEKTUPOBAHMH KOMIPECCOPOB ABNSETCS BBIOOP THIIA
M OUpEHCNECHHE CTATHMECKUX W JIHHAMHYECKHX
XapaKTePUCTHK MOLIMITHUKOR [2].

B BMHTOBBLIX U LEHTPOOECKHbIX KOMIIPECCOpPax M
ObICTPOXOIHBIX MYJILTHILTMKATOpax LIMPOKOE
pacrpoCTPaHEHHE HAXOUAT OCEBbIC TOMUIMIHAKK C
HEMOIBHKHBIMU nogywkamd.  Onu  oOnazaior
CACOYIOWNMHY  [IPEUMYINECTBAMU:  KOHCTPYKTHBHO
MpOCTBbl,  MMEIOT ~ Majoe  KOJMYECTBO  JICTAICH,
JAOMYCKAIOT MYCK ¥ OCTAHOBKY O/ HArpy3KOH, UMEIoT
Majlble [OTePH MOUIHOCTH Ha TPEHUE MW HU3KYIO
TEMIIEpaTypy CMa3ouyHOTO CJ0f MO0 CPaBHEHHIO €
NOMIHITHAKAMH ¢ CaMOyCTaHaBJIMBAIOILUMHUCS
noaywkamu. K 10J0KMUTEIbHBIM ~ KayecTBam  ITHX
NOIIUMITHUKOB CJIElyeT OTHECTH TaKKe BO3MOXHOCTh
MOBBIILIEHHUS  JKECTKOCTM  MX  CMa3QuHOro  c¢jios
yMeHbIIeHHeM IiTyOHHbI KIMHOBOTO 3a30pa.

K mHemocraTkaM 3TUX TOJMIMITHUKOB CIELYyeT
OTHECTH M3MEHEHHE XapaKTEPUCTHK BCICACTBUC H3HOCA
KIMHOBHIX CKOCOB H TPYAHOCTH MOJIyUeHHUs KIHHOBBIX
CKOCOB Masioi ryOussl. TlepBblii HEAOCTAaTOK MOKET
ObiTb  CBEJeH K  MHHUMYMYy  obecriedeHueM
KauecTBEHHOW CMa3zkoi U CHMIKEHHEM IIEPOXOBATOCTH.
BTopoil HELOCTATOK YCTPAHACTCA IPH H3rOTOBJICHHH
KJIMHOBBIX CKOCOB MEXaHWYECKHUM MYyTEM C TMOMOLIBIO
ClieLHAIbHBIX NPUCIIOCO0ICHHA.

B npouecce MccnegoBaHus HEOOXOAUMO H3YUUThH
roBejieHne YNopHOro AUCKa NMOJAUITHUKA U [1aBJIEHUE B
CMa304yHOM CJIO€, @ TaKkKe BXOAHOrO0 W BBIXOAHOIO

NaBJICHUA KOMITpeccopa, npH nepexoaHbIX
(HeCTAUMOHAPHBIX)  peXKMMax  —  [OpH  OYCKE
KOMMpeccopa, OCTAHOBE, a Takxke TMpH  CUIbHbLIX
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BUOpaUMAX € HU3KOM 4acTOTOH (nommax), B PeKUME
«pealibHOTO BPeMeHW», T.e. B 3aBUCHMOCTH OT BPEMEHH
HPOBEACHHUS IKCTIEPUMEHTA.

Crena ang NMpoBesieHUs UCIILITAHUI HAXOJIUTCH B
pokce Ned 3A0 «HUHTtypbGokommnpeccop um. B.b.
Linenma» (puc. 1, 2).

Py

Puc. 1 — Crena aasi MCOBITAHUA  YIIOPHbIX
MOAINIMHUKOB CKOBXKEHHUS

Pabouuii areHT — BO3ILYyX.

JlaBneHne MakCUMaJIbHOE Ha HAarHeTaHHU — 0,3
MMa.

O6opoTbl  MaKcHMallbHble pOTOpa CTYINCHH —

25 000 o6/MuUH.
JuameTp koneca — 10 300 Mmm.
PacnionoxeHnue kosieca — KOHCOJILHOE.
MouHocTs 3nekTpoasurarens — 500 (700) KBT.

H3mepurenbublil CTEeH/ nepeonaialibHoO
MpenHa3Ha4YeH Ui MCCIENOBAaHHMS  a30JHHAMMKH
UeHTpOOEKHBIX — cTyneHel. € nenbo  U3yHeHus

JMHAMUUECKUX XAPAKTePUCTUK YNOPHOTO MOAIUMITHUKA
M3TOTOBJICH MCIIBITATEbHBIH 00pa3el ¢ OTBEPCTHAMHU
Mo JAaTYMKH M YCTAHOBJEH HAa MOCAJ0UHOE MECTO
OBLICTPOXOIHOTO POTOPa MYJILTUTUIMKATOpA CTCHIA.
VnopHblii NOAMHNHMK (pHC. 3) ABYXCTOPOHHHH, C
HENOJBIKHBIMKU  moayinkamu.  [loaymiku — MMeroT
KJINHOBO# CKOC ONpeaeeHHON riryOuHbl, KOJIHUECTBO
NoayIIeK - 8. [lopmunHuku ABJAIOTCH



OJHOCTOPOHHHMM (10 HAMPABIEHUIO TNPHKIIAAbIBACMOT
HArpY3KM W MMCIOT ONpeJeleHHOe HalpaBieHue
BpalLEHUS.

YNopHbIY MNOQWWNHAK
CKONbXeHNA

KocosyBaa
nepenava

[aruymk ocesoro
. nepemMellieHna

Puc. 2 — MyJabTHIVIMKATOP H  PACIOJOKECHHE
AATYUKA 0CEeBOro nepeMeleHHsi

Crena npenctaBnser coOOH YCTAHOBJICHHLIH Ha
pame MyJbLTHILTHKATOp B cOOpe, BKIKOUAIOLUii B cels
KOpMyC €O BCTPOeHHO# 3y0uartoi nepejaued
PACONOKEHHOH KOHCOJILHOCMCHHO LEHTPOOEKHOH
cTyneHblo, Oeznonatousbiii  1udQy3op, KONBLEBYIO
c6opHy10 Kamepy W OTBOJALIMH TPYOGONPOBOJ, & TaKKe
IEKTPONPUBO/L. K MYJIbTHTLIMKATOPY MOTYT
YCTAHAB/IMBATECS CMEHHbIE CTYNEHH [UIA MCTIbITaHUsA
Pa3IMUHBIX BApHAHTOB pabounx KoJnec.
MynbTHIUIRKATOD W AJIEKTPOABUIATENb  COEHMHCHbBI
3yO4aToi MydhToii.

[Tpuson OCYIECTBAETCS oT JIBUraTe’s
NOCTOSIHHOTO TOKA ¢ NEPEeMEHHbIM 4MCIOM 00OPOTOB.
Onopa - MYJbTHIUIMKATOP, OMHOCTYNIEHYaThild, ¢
IBOJILBEHTHBIM 3y0GUATBIM KOCO3YObIM 3aLCTUICHHUEM.
CHy)KMT [Uisi TOBbIIEHUs 00OpPOTOB pOTOpa CTYMEHH.
Crenn nmeet 00JIBLIYIO MOIIHOCTH NPUBOJA (500
KBT), no3sosseT MCTILITHIBATD YHNOPHBIH MOMIIKHIHKHK B
LIKPOKOM JMarnaszoHe uactor — 10 25000 0B/MUH.

Puc. 3 — MHceaeayemblii yNnopHbii NOAIMITHHK
CKOJIBLIKCHHUS ¢ HEMOABHKHBIMHM MOAYIIKAMH

CucTeMa aBTOMATHKH O0ecrneyuBaeT KOHTPOIb
Ha/l NapaMeTpaMu ¥ aBapuiiHyi0 OCTAaHOBKY CTEHAA NPH

TIPEBBIIEHAN  3a/lAHHBIX ~ BEJAWYHH  ONpPEIENeHHBIX
3HaueHuil. OHA CHIPOEKTUPORAHA TakuM 00pa3zoM, 4TO
COCTOMT M3 [BYX OTHENbHO (yHKUMOHMPYIOUIMX
COBPEMEHHBIX W3MEPHTE/IBHBIX CHCTEeM —  CHATHE
XapakTepUCTHK ~ NMPOTOYHOM  4acTH  KOMIpeccopa
MOCPEICTBOM MHOTOKaHaNbHOM annaparypsl Catman
M3MepeHHe XapaKTepUCTMK YMOPHOTO  [OLIMITHUKA

CKOJIbKEHHA C (buKCHPOBAHHBLIMK KJIMHbAMM
MOCPECTBOM ~ M3MEpUTelbHOro  0Osoka MGCplus,
TO3BOJISIOILETO OJ/IHOBPEMEHHO nosy4arhb H

obpabartbiBath pasaMdHBIC MapameTpol. Bee JaHHbIC
3anUChIBAIOTCS HA OKECTKHHM JIMCK KOMIMbIOTEpA B
3aBHCHMOCTH OT BPEMEHM MPOBCACHHUA JKCIEPUMCHTA
a1 ux JanbHelmed obpaborku. [lo pesymnpraTam
3KCMEPUMEHTOB B JajibHeHeM HEOOX0AUMO
COBMECTHTL OCHOBHYIO XapaKTepPHCTHKY KoMMpeccopa ¢
3aMepeHHbIMH MapamMeTpamMu Camoro MOJIIMITHHKA,
4yToOLl OMNpeJeNuTh [OBEIEHHE MACIAHOrO Cjod MpH
repeMeHHOM HarpyKeHUu.

B npouecce
MOAIIMITHAKA  HE0OXO0AMMO
CJIEMYIOUIUX BETHIMH:

1. aMMINTYLy OCEBOrO MEpPEMELIEHHS YIOPHOro
AUcKa TIOANIMITHWKA MPU TEPEXOIHBIX TMpoleccax noa
BJIMSIHMEM 3HAKOICPECMEHHOW Harpy3ku - 0pu Mycke
KOMMpeccopa, Beidere, a Takxke B 30HE MOMMaxa u npu
crauMonapHoil pabore KOMMpeccopa, MNpu NOMOIIH
BUXPETOKOBOrO AaT4MKa MepeMeILeHHs], IPHIOKEHHOIO
K TOPILY OBICTPOXOJHOIO Basia MyJIbTUILIHKATOPA;

2. M3MEpeHHE CTATHYECKOro H AMHAMHYECKOro
J4BJEHUS. MaCJIsSHOTO CJ0s MO CpelHeMy paauycy B
JIBYX paJMaibHO PACIONOKEHHbIX TIOTYUIKax pabouei u
nepaboueii cropor nomuunaMka. Beero B 4-ex pabounx
TOYKAX:

3. [aBjieHME Ha BXOJIE€ M BBIXOJE M3 CTYNCHHU NpH
NoOMOILM MaHOMeTpoBR MeTpaH;

4. TeMTiepaTypy MacliHOrO /1o Mo CpeaHemy
pajsimycy NOCpeNCTBOM BHAAHHBIX TEpPMONap.

[lepen MCCIIEIOBAaHUAMU [IPOBEICHBI U3MEPEHHUA

MCCIIEL0BAHUA
TPOU3BECTH

yIIOPHOTO
3aMephbl

reOMETpHH  WCIbITYyeMoro — obpasua  yrnopHOro
TOMUMANHUKA € UENb0  MPOBEPKM  H3rOTOBJICHHA
[JIMHOBBIX ~ CKOCOB ¥ YHCTOTbl  [IPOBEACHMA
3KCMEePUMEHTA.

JUnd  u3MepeHHs JIaBIE€HMS MAacisaHOro  CJios
HCTIOMB3YIOTCA  [TbE30PE3UCTUBHLIE  HATUUKH  MapKH
TIAC-006-5-JI(A) OO0 HIT® «MurenceHc» (puc. 42.
OHM 103BOJAIOT M3MEPATh NaBienue 10 100 Krc/cm™.
MMEIOT Mantble rabapuThl (IMameTp 3,6 MM) 1 CrioCoOHE
paboTaTh B IIMPOKOM AHanasoHe TeMneparyp.
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Puc. 4 — atunk nasiaenus TIAC-006-5-/1(A)




[Ipeanonaraerca paspaGorars HOBYH) METOAMKY
pacuera yMOpPHBLIX MOAUIMITHUKOR CKOJNIBLKEHUS KaK C
(puKCcHpOBaHHbIMH KJIMHBSMMU, Tak u G
CaMOYyCTaHABIHMBAIOIIMMHCS noaylkaMu. Heo6xoaumo
NPOBECTH MApPaMETPUUECKUNM aHAIH3 COCTABJIEHHOMN
NpOIrpamMMbl  paci€TOB M CBEPHTb C MOJYYCHHBIMH
IKCTIEPUMEHTANTLHBIMU JIAHHBIMM.

HU3yyenne nepexoAHbIX NPOLECCOB  MOMOXKET
PEIINTE NMpO0JeMy YReNUUEHHS pecypca paGoThl MpH
MyCKE M OCTaHOBE  CYILUECTBYIOIUMX  MOJeNei
MOJIHITHHUKOB, @ TaKXE B 30HC nomMmmnaka, 4T1o
3HAYNUTEIbHO  YBEIMYUT  pecypc W YJIYyYlINT
KOHCTPYKUMIO  OyIyIIMX  MOAENEeH  NOAMIHUKOB
HEHTPOOEKHBIX U BUHTOBBIX KOMIIPECCOPOB BLICOKOIO
AaBJICHHUA.
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