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AHaIM3UPYIOTCS MOTyYSHHBIE SMIMPUIECKUM ITyTeM Ipaddeckre 3aBUCUMOCTH MEK/Ty TTapaMeTpOM COIIPOTHBIIEHHS H CKO-
POCTBIO TTEpPEeMEIIeHUS TOPIIHS JUIsl PA3IHIHBIX YSTHIPEX TUIIOB THAPABIMIESCKUX racuTelIel KoieOaHul, KOTOPhIE CEerOHs
yCTaHaBIUBAIOTCS Ha JokoMoTuBax Onecckoil xkene3Hoi qoporu. Ilockonbky nmapaMerp COIpOTUBICHUS s THApPABIHYC-
CKOT'O FaCUTEs SIBIACTCS ONPEACIIIOMINM JUIsl OCHUBAHUS €r0 TEXHUUYCCKON UCIPABHOCTH, IOJIYYECHHBIC SMIMPUUIECCKUM
ITyTeM 3Ha4eHus (TpaduuecKue 3aBUCHMOCTH) ITapaMeTpa COIPOTHBICHHS OT CKOPOCTH BIIOJIHE MOTYT CIIY>KUTh KPUTEPHEM
IIPU TMarHOCTUPOBAHNY TEXHUYECKOTO COCTOSHHMS racuTenel. [IIst 9Toro Hafo yCTaHOBHUTH YHCIICHHBIC 3HAUCHNUS (ITPAHUIIBI)
JIOBEPUTEIEHOTO HHTEpPBaJIa IIOTPEITHOCTH M3MEePEHII ITapaMeTpa CONPOTHBICHHS X (popMy KPHBOM JUTS pa3HBIX PEKHMOB pa-
0O0THI (pacTsHKEHUSI M CHKATHS), COOTBETCTBYIOINIYIO TEXHIHUIECKH NCIIPAaBHOMY TH/IPaBINISCKOMY racuTento. Takas BOSMOXKHOCTD
MIPOBEAEHHS TEXHUUSCKON ANarHOCTHKU THIPABINIECKIX racuTesel KojaeGaHui nosBriIachk Garonapst HOBOi KOHCTPYKIINK
ucnsITatensHoro creraa Mapku UI'K-90.1. IIpuBonsTcst nepBhIe MONOKUTEIBHBIC PE3YIBTaThl pPaOOTHI HCIBITAaTeIHHOTO CTEHIA
mapku UI'K-90.1, kOHCTpyKIMsA KOTOPOTrO BBIIIOJIHEHA HA OCHOBE IPEATI0KEHHOI0 aBTOPaMU HOBOT'O ITOJXOAA K MOIYUYCHHUIO

,HeMl'I(bPIpyIOHICﬁ XapaKTCPpUCTUKH (r[apaMeTpa COHpOTI/IBJ'IeHI/Iﬂ) HCHOBITYEMOI'O THAPABINYICCKOr0 raCuTeIIst KoJICOaHUiA.

Kniwoueswvie cnosa: eudpaeﬂuqecmni cacumeilb, UCHBLIMAMENbHbL cmeHd, napamemp conpomueieHusl

Ha Opneccroi #xene3Hol 10pore SKCILTyaTupyroTCes
anekTpoBo3bl cepuu BJISOT/c, BJI40y, 20J15, 20C5K,
Ter10Bo3bl cepurt UMD3, Ha KOTOPBIX YCTaHOBIICHBI
YeThIpe OCHOBHBIX THIA M'MIPABIMYCCKUX TacUTeNeH
koneOanmit: KB3 45.30.045, TE 1-10A, 677.000-01 u
678.000. O011ee KOMMUECTBO YCTAHOBICHHBIX HA TSTO-
BOM MOJBMKHOM cocTaBe OecCKOM JKeIe3Hoi 10po-
M TUAPABINYECKUX racuTeNel KonebaHuii COCTaBIsIeT
7742 mrt., mpuueM HauOoNbIIee KOMUYECTBO UX MPH-
XONIUTCS Ha IEKTPoBO3bI cepun BJISO n TermmoBo3s
cepun UMD3. TIpobreMa ¢ SKCIUTyaTanneit racuTenei
KoJIeOaHUI Beeraa ocTpo crosiia Ha OneccKoi xKemes-
HOIi fopore. bornee cepbe3Hy0 akTyallbHOCTh MPOOJIe-
Ma Mprodpena B MOCIeTHUE TOMIbI, KOTAa TETUIOBO3bI
cepun UMD3 Hauanm MaccoBO IKCILTYaTHPOBATHCS B
Ka4eCTBE «JIMCMETYCPCKUX» HA TIOJIUTOHAX IIIed 00-
ciykuBaHusi. Hegocrarounas OCHaIIeHHOCTh TEXHO-
JIOTHYECKUM 000pPYIOBAaHHEM PEMOHTHOH 0a3bl B IETIO
JUTS IPOBE/ICHHSI PEMOHTA THAPABINYECKUX ACUTENICH
KosebaHuH, a TIIaBHOE, OTCYTCTBHE BO3MOYKHOCTH TIPO-
BOJIMTH Ha JOJHKHOM YPOBHE UX UCIIBITAHHE, TPUBEIIO
K CHUTYyaIluH, KOTJIa Ha OUH TerioBo3 UMD3 mpuxomu-
J0ck B cpeaHeM Juiib 50 % ucnpaBHBIX TacuTeNel Ko-
nebanuii. B pe3ynbrare u3-3a HaJIMIus BEPTHKATEHOTO
TaJIONMPOBAHMS Ky30Ba TEIJIOBO3a UX HKCILTyaTaIus
co ckopocTssMu 6osee S0 km/d9 (TIpr KOHCTPYKTHBHOM
95 kM/d) cTana HEBO3MOXKHOM, a 3TO BJICUET 3a co00it
CHIDKEHHE YYACTKOBBIX CKOPOCTEH BIKEHHUS TIOE30B
1, KaK CJIEJICTBUE, YMEHBIIICHNE OOIIEeH MPOImyCKHON
CIOCOOHOCTH KeJIe3HOH TOPOTH.

© K.®. bopsix, M.A. Mansapyk, 2013

YuuTteiBas TO 00CTOSATENHCTBO, UTO HA IPUOOpETa-
€MbIX CEro/IHs YKp3aJIu3HbILEH HOBBIX 3JIEKTPOBO3aX
Mapku 23J15 ta 23C5K konmdaecTBo racuTesei Koie-
Oanwmii B 2,5 pa3a yBeIIMYEHO B CPAaBHEHUH C ICKTPO-
Bo3amu BJI80, Bo3HMKaeT ocTpas HEOOXOAMMOCTE B
OpTraHM3aIiy B JOKOMOTHBHBIX JICTIO OTACIBEHOM T0-
3UIUH ISl TIPOBECHUS JUATHOCTHKNA TEXHHYECKO-
IO COCTOSTHUS TacuTelel KoieOaHui, KaKk TOrO Tpe-
OyeT BeIOMCTBEHHBIN TEXHUYECKUN periaMeHT [1].
HeoTseMieMoit 4acTbi0 TEXHUUYECKOTO OCBUIETEIb-
CTBOBaHUSI TaCUTENICH KOJICOAHUH SBIISIETCS TPOLICIY-
pa UX UCIBITAHUS HA CIIENHUANBHBIX cTeHaax. C 3Toi
LeNbI0 TOKOMOTUBHBIME Aeno KoToBck u 3HaMeHKa
OBLIM TIPUOOPETEHBI COBPEMECHHbBIC UCIIBITATEILHBIC
crerapl Mmapku MI'K-90.1 oTeuecTBEHHOTO MTPOU3BO/I-
ctBa (puc. 1).

B KOHCTPYKITUIO UCIIBITATEILHOTO CTCHIA MapPKH
«MI'K-90.1» aBTOpamu 3aj10KCH HOBBIH ITOIXO. K IT0-
JTYICHUIO NeMI(UPYIOMed XapaKTepUCTHKH (TTapa-
METpa COMPOTHUBIIEHUS) [T UCTIBITYEMOTO THIPABIIH-
Yyeckoro racurens konedanuit. CyTh HOBOTO TIOAXO0/1a
OJIPOOHO M3IIOXKEeHa B paboTe aBTOPOB [2] U 3aKIT0-
YaeTcs B JIOMYIIEHUH TOTO, YTO (DYHKITHS TTapamMeTpa
COTIPOTUBJICHUS 3 TaCHTEN KoJieOaHUN HE 3aBUCUT
OT BHUJIa 3aKOHAa MEXaHUYECKOIO HArpy>KeHUS racute-
ns1 F 1 MoxeT ObITh IOTy4YeHA IMIIUPUICCKUM ITyTEM
KaK 3aBUCHMOCTb MEXK]y CHJION CONpoTUBIeHus P u
CKOPOCTBIO MEPEMEIICHHS TOPIIHS V, €CJIH UCIbITa-
HUS IPOBOJISITCS B TIOCTATOYHO ITUPOKOM THAIA30HE.
JomymieHust aBTOPOB 6a3UPYIOTCS HA TOM OCHOBA-
HUH, 9TO BSI3Kasl HECKUMAEMAs KUIKOCTh UMEET WH-
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Puc. 1. Crenn UT'K-90.1, ycTaHOBICHHBIH B IOKOMOTHBHOM JICTIO
KotoBck Onecckoi sKeIe3HON TOpOTH

¢buHUTE3UMATBHYIO (0ECKOHEYHO KOPOTKYIO) MaMSITh.
beckoHeyHo KOpOTKasi MaMsTh — HE IPOCTO OJHO M3
TTIaBHBIX CBOMCTB BSI3KOM HEC)KMMAEMOM KMIIKOCTHU
— 3TO €e ompejestolniee cBOUCTBO. XKuakocTh pea-
TUPYET TOIBKO Ha Medopmariuu, KOTOPEIM OHA ITOJI-
BEpraeTcsi B paccMaTpUBaeMblii MOMEHT BPEMEHU U
MTOJTHOCTHIO 3a0bIBaeT Te AeopManni, KOTOPHIM OHa
ro/iBepraitach Jr000e KOHEYHOE BpeMs TOMY Hazall,
CKOJIb OBl HEZIAaBHO 3TO HU MPOUCXOMII0. Takum 00-
pa3oM, MOXKHO JIOIyCTUTb, YTO THAPABINYECKAS KOM-
MOHEHTA TacuTels KoyieOaHui siBnsieTcst Oe3bIHep-
LIMOHHOM M NMPAaKTUYECKH MTHOBEHHO pearupyeT Ha
U3MEHEHUE BO3JACHCTBUN MOPOKHOTO MOJOTHA. 3a-
na3abIBaHUE MOXKET 00YCIIOBIMBATHCS JIUIIb CKUMAE-
MOCTBIO MTPUCYTCTBYIOIIETO B IMJIMHAPE TaCUTENS KO-
nebaHuil Bo3ayxa U 0ObEKTHBHON HHEPIIHOHHOCTHIO
cpabaTbIBaHUsI €ro MEXaHMUECKUX IEMEHTOB (KJara-
HOB). DTO TIOATBEPIKAAETCS KaK MPAKTUKON IKCILTya-
TaIUH CIIOPTUBHBIX aBTOMOOMIIEH, TaK U TIOJIOKEHHSI-
MH O JKHIKOCTSIX [3].

CreH IMeeT Pl CYIIECTBEHHBIX OTIIMYHNA OT aHa-
JIOTUYHOTO 00OPY/IOBaHMUS APYTHX U3BECTHBIX TIPOU3BO-
muTeneil. B KOHCTpyKIMK CTeH/1a UCTIONB3YEeTC s ITHEB-
MaTH4YeCcKHi MPUBOJT (BCTPOSHHBIN KOMITPECCOP) MaJIon
ANMEKTPUYECKON MOIIHOCTH 2,2 KBT, KoTOpHIil 0becte-
YMBAET MEXAHUYECKOE BO3BPATHO-TIOCTYTATENBHOE TIe-
peMeleHre ITOKa FAaCUTeNsl IIPU UCTIBITaHUSX O CH-
HycoUJaJIbHOMY 3aKoHy. B ciryuae ucronb3oBaHus Juist
ITHEBMOIPUBOIA CTE€H/Ia MarucTpain BO3ayXa, HMEIo-
mieiicsi B JIeTo, NoTpedieHHe dIEKTPOIHEPTHH CTEH-
JIoOM MOKHO cHM3UTh 10 0,7 kBT. M3BecTHBIC aHanoru
THIPOIIPUBOIHBIX CTEHIOB UMEIOT MOIITHOCTE 22 KBT.
Ot10 mo3BonsgeT otHectr cteHn UI'K-90.1 k kmaccy
AHEProcOeperaroero TeXHOIOTHIECKOTo 000pyI0Ba-
HUS, 9TO OTBEYACT NMPpUHATOW KabnHEeTOM MUHHCTPOB
YKpauHbl KOHIETITUN « JHEPTETHUECKOW CTpaTeruu
VYkpaunsl 10 2030 .y,

BTopbiM mpenMyIiecTBOM SBISETCS IKOJIOTHYE-
CKasi YMCTOTa ITHEBMOIIPUBOA M pabOvero Mecra, Ha
KOTOPOM OTCYTCTBYET 3arpsi3HEHHE MaciioM OT TUAPO-
MIPUBOJIA U €r0 COEMHEHUH B KOHCTPYKLIUH, YTO TOXE
HEMAaJIOBa)XHO JUISl YCJIOBHM AKCIUTyaTalliy CTEH/A B
PEMOHTHBIX JIeTI0. B mpuBogHOM MexaHHU3MeE JUTs Tie-

pEeMeIIeHus TIOPIIIHS TaCUTelsl OTCYTCTBYET ITPOMEXKY-
TOYHBIN KPUBOIIMITHO-IIATYHHBIN y3€Jl, YTO YIPOLIAET
nepenady Harpy3Kd OT MPHUBOJA K UCTIBITYyEMOMY TacH-
TEIFO KOJIEOAHW 1 MTO3BOJIAET TIPOBOIUTH MCITBITAHHSA
racuTens BO BceM pabodeM Juara3oHe TepeMenieHus
nopras (0. ..240 mm). KoHCTpyKITHS CTeH/1a BBITIOTHE-
Ha TaKuM 00pa3oM, 4TO B XOJI€ UCIIBITAHUHN TIO3BOJISET
OTIPEJIEITUTD IS KaXKJI0OTO KOHKPETHOTO HCITBITYEMOTO
TaCHUTEISI €T0 «PeabHbID MAKCUMAIBbHBIA X0/ MOPII-
Hs. B Xome peMoHTa ytnHa paboyero xo/a MOpIIHs ra-
CHUTENSI MOJKET YMEHBIIAThCS U3-32 BO3HUKAIOLIUNX Je-
(heKTOB MPUBAPKHU IITOKA K KPBILIKE 3AIIUTHOIO KOXKyXa
00 u3-3a U3rHOHBIX JeopMaluil MpU yCTaHOBKE.
BbisiBuTh Takue qe(heKThl ITOKa FACHTENsT MOKHO TOJb-
KO ITyTeM HCHBITAHUS 110 MaKCUMAaIIbHOMY pabodeMy
X0y MOPIIHS. DTO O4YeHb BaXKHO, TOCKOJIBKY TOJIBKO Ha
MaKCHMAJIbHBIX XO/IaX MOPIIHS MPH UCTIHITAHMSIX MOKHO
BBISIBUTH HAJIMYNE WM OTCYTCTBHE BO3/TyXa B IIMJIMHIIPE
TacUTeJIs ¥ OIPEIEITHTh YPOBEHD IEMIT(PUPYIOIIEH JKHIKO-
cTH (Maclia) B MWIHHAPE, OT KOTOPOTO 3aBHICHT HOPMAITh-
Hast paboTa racuTens B 1enoM. Hampumep, B xoze dKc-
TUTyaTaruy ObIJIO YCTAaHOBIIEHO, YTO TacuTens Turma KB3
45.30.045 craHoBUTCSI HEPaOOTOCIIOCOOHBIM BCIIC/ICTBHIE
TIOTIaIaHUsI B PA0OUMIA IWJIHH/IP BO3yXa JAKE TPH He-
OoubInoit motepe sxuarocte (<10 %).

DuKcHpOBaHHBINA 00BEM KHUIAKOCTHU SIBISIETCS OJHUM
13 CaMbIX TJIABHBIX COCTABHBIX AJIEMEHTOB JIFOOOTO TH-
JIPABJIMYECKOTO racUTelIsl KoJeOaHuii, 00eCIIeUnBAFOIIC-
ro nemndupoBaHKe MO ero HazHaueHnto. HasHauenue
THAPABINYECKOTO TaCUTEIIS KOJIeOaHMH Kak MOrIOTHTe-
JI1 MEXaHUYECKOM SHEPTUU OIPEIENseTCs] CBOMCTBAMHU
BA3KOM HeC)kMMaeMo skunkoctu. [IpuHimn paboTsr ru-
JPaBIMYECKUX TacUTeNel KoneGaHuii (prc. 2) 3aKioda-
eTCs B TIOCIIEIOBATEEHOM TIEPEMEIIIeHNH BI3KOH JKI/I-
KOCTH M3 OJHOH TOJIOCTH IWJIMHIPA B APYTYIO Yepe3
CTelMaNbHBIEe POCCENBHBIE OTBEPCTHSI B TIOPITHEBOM
CHICTEME TIOJT BHEIITHIM BO3/ICHCTBHEM PACTATUBAIOIITIX
WJTM CKUMAROIINX CHJl [4].

K coxanenuro, B JeCTBYIOIIEM BEJOMCTBEHHOM
HOpPMAaTUBHOM JIOKYMEHTE [ 1] OTCYTCTBYIOT YETKUE pe-
KOMEH/IallMd OTHOCUTEIILHO KPUTEPUEB BHIOOpA HC-
MBITATEIBHOTO 00OPYAOBAaHHS AJISl TUAPABINYCCKUX
racuTesniell KoJeOaHni U MPEABSIBISEMBIX K HUM TeX-
HUYECKUX TPeOOBaHMIA, YTO TMTOPOXKIAET pa3HbIe TOJI-
XOJIbI K TIPOBEJICHUIO CaMUX HCIBbITaHUNA. OTCyTCTBHE
€/IMHCTBA MPUBOJIUT K TOMY, YTO DKCIITyaTallHOHHbBIE
TPAHCIIOPTHBIE MPEATIPUATHS U MPOU3BOAUTENN TH-
NPaBIMYECKUX TacCUTENeH KoieOaHuii MpOBOAT CBOU
WCTIBITAHHSI Ha Pa3IMYHBIX UCTIBITATENBHBIX CTEH/IAX,
KOTOPBIE OTIMYAIOTCS HE TOJBKO 0 KOHCTPYKIINH, HO
Y 1o TIpuHIMITY pabothl. HamprMep, n3BecTHBIN BceM
poccuiickuii npoussoautesb OAO «IleTyXoBckuid Jau-
TEWHO-MEXaHUUYECKUH 3aBOJY, KOTOPBII IPONU3BOJIUT ra-
cutenu konebanuii (aemidepst) Trna KB3 45.30.045M,
MIPOBOJIUT MPOBEPKY MEXAHUYECKUX XapaKTEPUCTHUK
CBOMX TacuTenel (¢ MaKCUMaIIbHBIM XOZOM TOPILIHS 110
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Puc. 2. KOHCprKTI/IBHaH CXeMa ruApaBIN4€CKOro raCuTeist Kojie-
OaHuii: / — mTOK; 2 — HAMPABIIONIAs BTYJIKA; 3 — KOpIyc; 4 — pa-
OouMii HIWIHHIP; 5 — pe3epByap; 6 — MOPILICHb; / — BEPXHUIT Kia-
maH; 8§ — HIDKHUH KITalmad

nacriopty 195 MM) Ha TepeMeIIeHIH TTOPIITHS BCETO B
50 MM (puc. 3).

Eciu npuHsaTh Ha Bepy, YTO KOHTPOJIb KauecTBa
Ha 3TOM IPEIIPHUATAH OCYILECTBIISIETCS OAUHAKOBO
XOpOIIO Ha BCEX MPOMEKYTOUHBIX JTAIAX IPOU3BOJI-
CTBa racuTens KoleOaHMid, TO eIle MOXHO MPUHSTh
TaKue yCJIOBUS UCIIBITAHUHN /sl HOBBIX u3aenuil. Ho
BOT JUTSI TOOBIBABIINX B 3KCILTyaTalluy TACUTENCH KO-
JieOaHUI MPOBOJIUTH UCIIBITAHUS YK€ TOYHO HEOOXO-
JIUMO Ha MaKCUMaJllbHOM pabodem xoze mopiHs. K
COXKaJIEHUIO, BO MHOTHUX 3KCIUTyaTallMOHHBIX TPaHC-
MOPTHBIX JEINO HE MPUAAIOT 3TOMY JOJHKHOIO 3Ha-
YEHHUS U TPOBOJIST UCIIBITAHUS TacUTeIeH Ha QUK-
CHUPOBAHHOM M CYILIECTBEHHO OI'PAaHUYEHHOW JIJIMHE
TIepeMEIIeHUsI OPITHS (HaIpUMep, I TaCHTEIeH
tura KB3 45.30.045 ma xome mo 100 mm). [Ipuamna
3TOTO SIBJIEHUS OYEBUHA — OTCYTCTBHE B HOPMATHB-
HOM JOKYMEHTE €IUHCTBA TPeOOBAHUM, TIPEIBSBIISIC-
MBIX K CAMOW METOJIMKE MTPOBEACHUS UCTILITAHUN U K
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Puc. 3. ®parMeHT NPOTOKOJIA UCTIBITAHUH racUTeNs KoJleOaHi
tuna KB3 45.30.045M Ha crenne « 9HI'A» tuna CHUJI-02-01

HAYYHO-TEXHWYECKWW PA3OEN \

TEXHUYECKUM BO3MOKHOCTSIM HCIBITATEIBHOTO 000-
pyznoBanus. DTO elle oJHa npobiema, KoTopas Tpe-
OyeT CKOpeHIIero pa3peLieHus, HO OHA BBIXOJUT 32
PaMKH HacTOSLIEH CTaThH.

Crenj ocHallleH BCTPOEHHOW CHCTEMOM caMo-
TECTUPOBAHUS, YTO MO3BOJISIET KOHTPOJIUPOBATH pa-
0ovee COCTOSTHUE MCIOJTHUTEIBHBIX Y3JIOB B KOH-
CTPYKLHHU CTEHJA U UX COOTBETCTBUE MaCIOPTHBIM
TEXHUYECKUM XapaKTepPUCTHKAM Mepe] HauyaloM
nposeaeHus ucnsiTanuil. [Iponecc nposeneHus uc-
MIBITAHUI TOJTHOCTBHIO aBTOMATU3UPOBAH U BU3yaJll-
3UpyeTcs Ha HKPaHe MOHUTOPA B PEKUME peaTbHOTO
BpeMeHH (puc. 4).

Busyanuzanus Ha skpaHe MOHUTOpA HH(pOpMannuu
0 pe3yibTaTax MPOBEACHHBIX UCIBITAHUN HOpMUPY-
eTcsl B BUJE IpauIecKuX 3aBUCUMOCTEH MEXIY CH-
JIOW CONIPOTHBIEHHUS P, mapaMeTpoM CONPOTUBICHUS
B 1 cKOPOCTBIO IMEpeMelleHus MOpIHs Vv (puc. 5).
Jlis mpoBelleHUs aHAJIN3a U MPUHATHS PEIICHUS O
TEXHUYECKOM COCTOSIHMM TacUTelsl KoJeOaHui mpo-
TOKOJI C pe3y/bTaTaMy MCIIBITAHUI pacreyaTbiBaeTCs
Ha Oymare, a Takke MOXKHO 3alucaTh Ha MOPTaTHB-
HBIN «(IICHI-HOCUTETIbY.

I'mapaBnuueckue racuTesn KojiebaHUH HE BOC-
MIPUHUMAIOT CTaTHYEeCKHe HAarpy3KH, a TOJIBKO pa3BU-
BaIOT CHJIBI COTIPOTUBIICHHUS BO BPEMS OTHOCHUTEIb-
HBIX TIEpEMEIIEHIH Ky30Ba, paMbl TEJICKKH U OYKCHI
[4]. Cuta conpOoTHUBIICHUS THAPABINICCKUX TACUTE-
JIel koyieObaHuil MPOMOPIIHOHAIbPHA CKOPOCTH TIepe-
MEILEHHS OPILHS:

P =Py, (1

rae P — cuna conporusienusi, KH; v — ckopocTs me-
peMenieHus OPIIHs, M/c; § — mapameTp CONpOTHBIIE-
HUS (KOOPPHUIMEHT COnpOTUBIeHUs ), KH-c/M.

[TapameTrp compoTuBIEHHS [3 3aBUCUT OT BS3KO-
CTH paboyvel )KUIKOCTH TaCUTENs, TIOMIAH CeUCHHUS
JPOCCENbHBIX OTBEPCTHUI KJIalaHOB, YepPe3 KOTOPhIE
MPOXOJUT KUIKOCTb, U UaMeTpa pabouel moBepx-
HocTu nopuHs. OnTUMaabHOE 3HaYeHUE 3 peKOMEeH-
JyeTcs ONpeaessTh 1o hopmyIie:

Puc. 4. lmarpaMMBI HCIIBITaHUIT TacUTEINS KoJeOaHNUH Ha CTCH-
ne UT'K-90.1 B pexumMe peasbHOro BpeMeHHU: /.../3 — 4yBCTBU-
TEJIbHBIC CCHCOPHBIC DJICMEHTBI HA SKPAaHE MOHUTOPA JUIsl UHTE-
PAKTUBHOIO YIIPABICHUA IIPOLECCOM HCIBITAHUI OIIEPaTOPOM B
«PYUYHOM) PEXKHUME
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Puc. 5. Buzt Ha 5KpaHe MOHUTOpA MOJTy4aeMbIX IIPU UCIIBITAHUSX TPaQUUeCKUX 3aBUCHMOCTEI MEX/1y CHIIOH CONPOTUBIECHUS P 1 CKO-
POCTBIO EPEMEILEHHS TIOPLIHS V, U IapaMETPOM CONPOTHUBICHUS B U CKOPOCTBIO MEPEMEILECHHS TIOPLIHS V: / — CEHCOPHAs KIIaBHUIIA
JU1st BBIBOJIA Ipadudeckoit nHpopmalun; 2 — rpaduK N3MEHEHUs BeTMYUHbI CHIIBI, TPUKJIAIbIBAEMOIT K racuTento; 3 — rpauk u3mMe-

HEHUA TapaMeTpa CONPOTUBIICHUSA
B=kB,, )

rae k — mompaBouHbIA Kodddumment (pu k£ < 0,2 —
JONIST KPUTHYECKOTO COMPOTHBIICHUS, NPH KOTOPOM
KoneOaHusl TacuTelNsi ONIM3KKM K TapMOHHUYECKHM);
P,, — KPHTHHYCCKOE 3HAYCHHE MMApaMeTpa COMPOTHBIIC-
HHSL, IPH KOTOPOM KOJieOaHHs TaCUTENs OTCYTCTBYIOT.

3aMeTHM, UTO s CHJI CONPOTUBIICHHS THPABIIHU-
YEeCKUX TacHUTeNeH CyHIeCTBYIOT Takxke U Oojee 00-
mye Moaenu Buaa [5]:

O “Nossusrussns auns Kor
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TEIMB A KO0 WTORA CACATENSE 1068, Saiks (1R02S wiid)
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MpUYEeM OT UX BbIOOpA CYIECTBEHHO 3aBUCHT JIOCTO-
BEPHOCTb pacueTa MOJABECKH.

Hamu Ob1n ipoBeieH aHANW3 MOMYYSHHBIX MPU
WCTBITAHUAX TPaQUUSCKUX 3aBUCUMOCTEH MEXIY
CHJIOH COTIPOTHUBIICHUS P ¥ CKOPOCTHIO TIEpEMEIICHUS
MOPIIHS V, U MEX]y TapaMeTPOM COMPOTHUBIICHUS 3
U CKOPOCTBIO MEPEMEIIESHUS TTOPIITHS V JJIsT YEThIPEX
THUIIOB Pa3HBIX TacuTeliel Koyebanuii (puc.6, 7).
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Puc. 6. HOJ’Iy‘IeHHLIC HPpU UCIIBITAHUAX rpa(bnqecxne 3aBUCUMOCTH MCKIY CcHIION COIIPOTUBJICHUSA Pu CKOPOCTBIO IIEPEMEIICHU A
NOPIIHSA V, U MEKAY HapaMETPOM COIPOTUBJIICHUSA [3 1 CKOPOCTBIO NEPEMECIICHUS MMOPIIHA V U1 pa3HbIX TUIIOB racuresiel KojaeOaHmii:

a—KB345.30.045; 6 — TE 1-10A
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Puc. 7. HOJ’Iy‘-IeHHBIe IIpU UCHBITAHUAX Fpa(bI/I‘IeCKI/Ie 3aBUCUMOCTH MEKIY cHJIon COIIPOTUBJICHUSA Pu CKOPOCTBIO IEPEMELICHU A
NOpUIHA Vv, U MEXKAY NapaMETPOM CONIPOTUBJICHUSA B 1 CKOPOCTBHIO NEPEMEUICHMS MMOPHIHA V U1 pa3HbIX THUIIOB racuresiel KojgeOaHmii:

a—677.000-01; 6 — 678.000

Bbulo ycTaHOBIEHO, UTO yKa3aHHAasl B COOTHOILIE-
HuH (1) 3aBUCHMOCTB CHIIBI CONIPOTUBIICHHUS P OT CKO-
POCTH Vv pa3Hast Ui KaXI0Tr0 U3 TUIIOB racUTeNeH.
Tax, B pexxuMe «cxarus» B AUana3oHe 3HAUYCHHUH
ckopocrteit 50...250 m/c, a Takke B peKUME «PacTsi-
xenus» B auanazone 100...300 m/c 1y ucrpaBHbIX
racurenei konebanuii tuna KB3 45.30.045 rpadu-
YyecKas 3aBUCHUMOCTD (puC. 6, a) UMeeT SIBHO BBIpa-
JKEHHBIN JINHEHHBIN XapakTep, IPU 3TOM 3HAa4YCHUE
CHJIBI COIIPOTHUBIIEHHS B YKa3aHHOM JHala3oHe Mpak-
THYECKH HE M3MEHSETCS OT CKOPOCTU. DTO MOXKET
CIYKWTh B JaJbHEHIIEM KaK MMOKa3aTelb TeXHUYe-
CKH{ HMCIIPABHOTO racuTens kojaebannii. To ke MOXXHO
CKa3aTh B peKHUME pacTsokeHus (puc. 6, 6) U 171 Ta-
curens tuna TE 1-10A. OgHako 11 TOTPpaHUYHBIX
3HAUCHUU ckopocTei B nuama3zone 250...300 m/c B
pexnMe «cxatus» U B auarazone 50...100 m/c B pe-
KHUME «PACTSLKEHHS» UMEET MECTO SIBHO BBIpayKCHHasI
HEJIMHEHHOCTh (hYHKIIHOHAIBLHON 3aBUCUMOCTH.

Jna nByx apyrux tumnos racutenei 677.000-01 u
678.000 MO>XKHO TakkKe KOHCTaTUPOBATh COXPaHEHUE
XapakTepa JIMHEHHOCTH M HeIMHEHHOCTH B yKa3aH-
HBIX JUana3oHax U pekumMax (cm. puc.7).

Ho B otnnume ot nByX npeasiaynux Tunos KB3
45.30.045 u TE 1-10A, 3HaueHHe CHIIBI COIIPOTUB-
JIEHUs B YKa3aHHBIX JHMana3oHaX He MOCTOSHHA,
HECMOTPS Ha TO, YTO TEXHUYECKOE COCTOSIHUE Ta-
cuteneit 677.000-01 n 678.000 mOTHOCTHIO YAOBIET-
BOpSIET TPEOOBAHMAM HOPMAaTUBHOTO MOKyMeHTa [1].
Ecnu Ha 3TOM mOKa3arene KadecTsa OLEHUBATh Pabo-
Ty BCEX YeThIpeX TUIIOB TacuTeseil koaebanuii, TO B

Hau0o0JIee BBIMTPHIITHOM MOJIOKESHUH OKaXKYTCS TUIIBI
KB3 45.30.045 u TE 1-10A, xoTOpble 00eCIeUnBaIOT
MTOCTOSIHCTBO 3HAYCHMS CHUJIBI CONIPOTUBJICHUS B JO-
CTaTOYHO MIUPOKOM JAHANA30HE CKOPOCTEH MO CpaB-
Hernuto ¢ Tumamu 677.000-01 u 678.000. Ecnu rpa-
(hudeckas 3aBUCUMOCTE P oT v OoJiee mooras, 9emM
IIUpe caM JThara3oH, TeM KoMpopTHee OyIeT moe3 -
Ka A MacCaXMpOB W MAaIIWHHUCTA Ha TPAHCIOPT-
HOM cpeficTBe. Ho 3T0 BBIXOIHT 32 paMKu 0030pa pe-
3yJABTaTOB PabOTHI UCIIBITATEIFHOTO O0OPYIOBAHUS U
MIPUHSTON METOAMKE MTPOBEACHUS UCTIHITAHHH.
Pacnpocrpanenue MexaHUYeCKUX BO3ACUCTBUH B
BSI3KOW HEC)KUMAEMOH JKHUIKOCTH TPOUCXOAUT TPaK-
TUYECKH MTHOBEHHO (CO CKOPOCTBIO 3BYKa) U C ITOM
TOYKHU 3PEHUSI MOKHO TIPOBECTU aHAJIOTHIO CO CBOM-
CcTBaMHU TBepaoro tena. s mpenoTBpalieHus ae-
(dbopManuy KOHCTPYKIIUU TacUTeNsl KoJeOaHUil OT
BO3JICHCTBUS Ha HUX YJAapHBIX HArpy30K B MOPIIHE-
BYIO CHCTEMY BCTPaWBAIOT MPEIOXPAHUTEIIbHBIC KITa-
TTaHbl JUISI SKCTPEHHOTO TEePEeNyCKaHUsI KUIKOCTH.
Touku, B KOTOPBIX HAOMIOMAETCS pe3Koe M3MEHEHNE
rpaduUIecKoit 3aBUCUMOCTH P 0T v (XapaKTepHO IS
tumoB 677.000-01 u 678.000) cOOTBETCTBYIOT MO-
MEHTY cpabaThIBaHHS KJIallaHOB, T.6¢ MOMEHTY Tepe-
X0J1a U3 IPOCCENBHOTO PeXrMa pabOThI TACHTENS B
KJIaraHHbIA (cM. pHc.7). DTO MOXET CIIy>KUTb HHDOP-
Malueu JUisi OnpeiesIieHnss MOMEHTa cpadaThIBaHUS
KJIAMIAaHOB W B JIAJTbHEHIIIEM HCITOJIb30BaThCS B PEry-
JIUPOBOYHBIX PabOTax MPU PEMOHTE TacUTEIeH.
B cBoeli TeXHMUYECKOW NOKYMEHTALUU MPOU3-
BOJMTENIM racUTeNiel KoJIeOaHUM yKa3bIBAIOT TOJIb-

TEXHUYECKAA OUATHOCTUKA U HEPA3PYLLAIOLLMIA KOHTPOJIb, Ne2, 2013 27



/ HAYYHO-TEXHUYECKWIA PA3AEN

KO 3HAYCHHUSI CHUIIBI CONTPOTHUBIICHUS P, MpHUBSI3aHHbIC
K KOHKPETHOH CKOPOCTH, U HE YKa3bIBalOT 3HaUCHUE
napameTpa CONPOTUBIICHUS, TOCKOIBKY 3apaHee He-
U3BECTHA MCKOMasi (PYHKIUSI 3aBUCUMOCTH [} OT V, a
CYIICCTBYIOIINE Ha 3aBOJIaX UCTIBITATEILHBIC CTEH/IBI
HE TI03BOJIIOT MOJy4aTh YKa3aHHYIO 3aBUCHUMOCTD
AMITUPUIECKUAM ITyTEM (CM. pHC. 3).

Hogas xonctpykius crenna MI'K-90.1 no3Bomser
HaOpaTh CTAaTUCTUKY HPOTOKOJIOB Ul KQXKJOT0 U3 Ye-
TBIPEX THUIIOB IacUTelNell U MOCIe COOTBETCTBYIOLICH
00pabOTKH TOIy4eHHON HH(POPMAIIHN YCTAHOBUTH
aHAJINTUYECKOE BBIpaKEHUE (QYHKLINU 3aBUCHUMOCTH
B oT v naM onpeaenauTh MonpaBovHble k03hduIreH-
THI K /17151 TIOJTyYeHHBIX 3HAYCHUH MapameTpa Conpo-
TuBieHus. COOp cTaTHCTUYECKOH 0a3bl IPOTOKOJIOB
HCIBITAHUH OTKPBIBAET BO3MOXXHOCTH IO CO3JaHHIO
BCTpOeHHOM B ucnbiTarenbHbiit crens MI'K-90.1 sxe-
MEPTHON CHCTEMBI JTUAarHOCTUPOBAHUS, KOTOpas Ha
OCHOBAHHH aHaJH3a MOJIYYECHHBIX PE3yJbTaTOB CMO-

KET HE3aBUCUMO OT BJIMSHUS 4EJI0BEUYECKOTrO (haKTo-
pa ONpenessITh TEXHUIECKOE COCTOSHIE MCITBITYEMbIX
racuTesiel KonebaHui mpu periaMeHTHPOBaHHOM 00-
CITy’KMBaHHMH JJOKOMOTHBOB. OIHAKO AJISl 3TOTO HYX-
HO MPOBECTH JIOTIOJIHUTENbHbIE 3KCIIEPUMEHTAIbHbIE
HCCIIEOBaHUS, KOTOPbIE U TOCIyXaT (QyHIaMEeHTOM
JUISL CO3/1aHUS SKCTIEPTHOM CUCTEMBI.

1. Incmpykyis IO yTpUMaHHIO, PEMOHTY Ta BHIIPOOYBaHHIO Ta-
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27.02.2003).
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The paper gives analysis of graphic dependencies between resistance parameter and piston displacement speed obtained
empirically for four different types of hydraulic shock absorbers, which are now installed on locomotives of Odessa railway.
As the resistance parameter for the hydraulic absorber is the determinant parameter for evaluation of its technical condition,
empirically derived values (graphic dependencies) of resistance parameter on speed can quite well be a criterion at diagnostics
of shock absorber technical condition. For this purpose, it is necessary to set the numerical values (limits) of confidence interval
of measurement error of the resistance parameter and shape of the curve for various operating modes (tension and compression),
corresponding to hydraulic shock absorber in good working order. Conducting such technical diagnostics of hydraulic shock
absorbers was made possible by the new design of testing facility of “IGK-90.1” grade. The first positive results of operation
of testing facility of “IGK-90.1" grade are given. The facility design is based on a new approach proposed by the authors for
derivation of damping characteristic (resistance parameter) of the tested hydraulic shock absorber.

Keywords: hydraulic shock absorber, testing facility, resistance parameter
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AETE PHHH'H’F_!_JB&H.HH.H HADT
B HENHHERHEX HF.:I'I AX
CANEXTPHMECKOR ayrod

CTPUPOBAHHBI.

JeTepMHHHUPOBAHHbIN X20C B HEJIMHEHHBIX LENsIX ¢ JIeKTpU4YecKkon ayrou. — Kues: Mexny-
HapozHas acconmanus «Ceapka», 2013. — 272 c.

MoHorpadusi MOCBSIIEHA H3IOKEHHIO PE3yJIbTaTOB HCCIICIOBAHUS
(yHIaMEHTAIBHBIX CBOWCTB 3JICKTPHUYCCKON yTW KaK HEJIMHEHHOTO
AJIEMEHTA 3JIeKTpUYecKuX 1enei. Onucanbl BhIIBICHHbIE 3aKOHOMEP-
HOCTH M MEXaHM3Mbl BOSHMKHOBEHHUS JETEPMHHHUPOBAHHOIO Xaoca B
9THX HEMSAX W ClIeHapuu ero pa3Butus. Oco0oe BHUMAHHUE YICIECHO
OpPUTMHAJIHBIM MaTE€MaTWUYeCKUM METOJaM HCCIe0BaHUsl HEIUHEN-
HBIX TUHAMHYECKUX cucTeM. Bee monydeHHble pe3ynbTaThl IpOMILIIO-

| MoHorpadwusi paccuuTaHa Ha IUPOKHIA KPYT CIICIHAIMCTOB B OOIACTIX
| TEOPETHYECKOH ANEKTPOTEXHUKU M HEJTMHEHHBIX THMHAMUYECKIX CHUCTEM.
OHa MOXeT ObITh TT0JIe3Ha YUCHBIM, ACTIUPAHTAM U CTYJICHTaM.
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