He3Baxatoun Ha BENHMKY KUIBKICTh MAaCOBO-T€OMETPUYHHUX 1 KOHCTPYKTUBHUX
napaMeTpiB MOJYJIIB TPAHCIOPTHOTO 3aco0y, $SKi BIUIMBAIOTh Ha CTIMKICTH 1
KEpOBAHICTh, SIK MPAaBWJIO, HA TMPAKTHUI Yy PO3NOPAKEHHI MpPOEKTaHTa s
oInTHUMi3alii € 0OMEXEHO 1X YHUCIIO.

JUis KOmicCHOro MOAYJisi 1€ KyTM BCTAaHOBJIEHHSI KOJIC (Haxwuily IIBOPHS,
pO3Bally Ta CXOJKEHHS), JKOPCTKICTh PYJIBOBOTO MPUBOIY, KOEPIIIEHT B’SI3KOTO
TEPTS B PYJbOBOMY IMPHUBOMI, MOMEHT I1HEpIli KEepPYyHYOoro KOJICHOTO MOIYJIS 1
nepenaToyHe YUcio pyJiboBOro mpusoay. st aBToMoOUIsS 11e  TOJIOKEHHS IIeHTpa
Mac, MOJIOKEHHSI OMOPHO-3YIITHOTO MPHUCTPOIO, CITIBBITHOIICHHS B KyTaxX BiJIBEICHHS
KOJIIC OCeil Ta 3aKOH iX 3MIHU. [[71s1 MpUUITHUX JTaHOK 1€ X 0a3a, MOJOXKEHHS TOYKU
34Uerly 3 TATa4eM, THUIl CUCTEeMH KepyBaHHS, CIIBBIIHOIICHHS B KyTaX BiJIBEICHHS
KOJIIC OCei Ta 3aKOH iX 3MiHU. Bubopy Ta onmTumizailii mapameTpiB METpOOYCIB s
BCHOTO CIEKTPY EKCIUTyaTaIlliiHUX IIBUIAKOCTEH 1 HaBaHTAXEHb 3 ypaxyBaHHAM iX
MOXJIMBUX BIJIXWUJIEHb, OOYMOBJICHHUX HECTAOUIBHICTIO TEXHOJIOTIYHOTO MPOIECy
MacoBOI0 BHpPOOHMIITBA a00 eKCIUTyaTaliiHUMHU (akTopaMu, OyayTh NPHUCBSIYEHI
[MOAJIbBII JOCIIKEHHS.
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®unatoB Cepreii BanentunoBuu, K.T.H., AoueHT kadeapsr OT]] Kpuopoxckoro
rOCyAapCTBEHHOTO MEAArOTMYECKOr0 YHUBEPCUTETA
Topuna Bnama HuxomaeBna, wmaructp kadenpet OTJl KpuBopoxckoro
rOCyAapCTBEHHOTO MEAArOTMYECKOr0 YHUBEPCUTETA

CHUXEHUE CEBECTOUMOCTH TPAHCIIOPTUPOBAHMSI
KEJIE3HOU PY /bl BOJIBHIET'PY3HBIMU KAPBEPHBIMU
ABTOCAMOCBAJIAMUA

VYaenbHbI BeC TPaHCHOPTHBIX pPAcXofOB B OOLIMX pacxojax Ha J00bIuy
MOJIE3HBIX MCKOMAaeMbIX Mpu Tinyoune kapbepoB 50-70 m cocraBmser 35-40%, a mpu
riyoune 250-300 m 50-65%. Emie 60mbly0 CTOMMOCTh TPAHCHOPTHBIE PACXO/IbI
OyyT UMETh B Kapbhepax ¢ MPOEKTHOU rryOuHou paszpabotku 650-700 m. IIpu sTom
TPAHCIIOPTHBIE PacXObl MOTYT BbIpacTu 70 70% OT 0OmMX pacxo/ioB Ha JIOOBIUY
MOJIE3HBIX UCKOMIAEMBIX.

Ha cerognsimamii fAeHb 4acTh JTOOBIYM TOJIE3HBIX HMCKOMAEMBIX OTKPBITHIM
crocoboM B depHOl MmeTaimypruu npessimaetr 80%, nBetnou — 70%, yrombpHOM
npomsbinieHHocTd — 50%, HepynHoi u HemeTtanopyaHoi — nmoutu 100%. Awxanu3
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paboThl  JACUCTBYIOIIMX  KapbhepoOB, W3YUYCHUS TOPHOTEXHUYECKHX  YCIOBHM
ACIUTyaTallid, CBUAETEIBCTBYET O TOM, YTO IJIaBHOM MPOOJIEMOM OTKPBITHIX TOPHBIX
paboT ctaHOBUTCS TTpodiemMa TpancmopTa. Hep3upas Ha ocHaIeHne KapbepoB HOBBIM
TPAHCIIOPTHBIM O0OPY/IOBAHHEM, ABTOCAMOCBAJIAMH TPy30M0AbEeMHOCTHIO 110 ToOHH
Y BBIIIE, YCOBEPIICHCTBOBAHUE TEXHOJOTMM UM OPraHU3aldd MPOU3BOJACTBA,
ce0ecTOMMOCTb JOOBIUU 1 T CHIPOH PY/IbI C KaXKbIM TOJIOM PacTeT.

C mnepexogoM OT IUIAHOBOM SKOHOMHUKHA K PBIHOYHOBIM OTHOIIEHUSM B
CTPYKTYpE€  TOPHO-METAITYPTHYECKOT0  KOMIUIEKCA  YKpauHbl  IPOMU3OLLIN
3HAYUTENIbHBIE U3MEHEHUs. Upe3BbIYaiiHO OBICTPO, MPOXOJS Psii OpraHU3aAIMOHHBIX
ATafnoB, OH CTall Pa3BUBAThCS COIJIACHO KOHIIENMUIMM O Pa3BUTUH TOPHO-
METaJUTypru4eckoro Komiuiekca YkpawHel a0 2020 roma, koTtopas oJ00peHa
[TocranoBnennem BepxoBHou Panpl. B uyacTHOCTM OTMeEdaercs, 4TO OJHUM U3
OCHOBHBIX YCJIOBUM (hYHKITMOHUPOBAHUS TOPHO-METATYPrUYECKOr0 KOMILUIEKCA €CTh
NepeopueHTanus  MPOM3BOJICTBEHHOIO  Tpoliecca Ha  pecypcocOeperaroiiye
TEXHOJIOTUU C IEIbI0 CHUXEHHS PACXOJOB Ha TPAHCIOPTUPOBKY JKEIE3HOU PYHAbI
OOJIBILIETPY3HBIMU KapbepHBIMU aBTOCAMOCBAJIAMH U TEM CaMbIM 3HAYUTEIBHO
CHU3UTh Cce0ECTOMMOCTh KOHEYHOrO0 MpPOAYKTa, UYTO JacT BO3MOXKHOCTh
KOHKYpHUPOBAaTh YKPAMHCKOMY TOPHOMY CBIPBIO Ha MEXIYHApOAHOM pBIHKE
JKEIIE3HON PYbI.

Kak wu3BeCTHO H3 KOHCTPYKIIMM aBTOMOOWJS, KoJieca, HMEIOT pas3Bal U
cxoxaeHue. B KOHCTpyKIMH OOJIBIIETPY3HOTO KapbepHOTO aBTOCAMOCBAJIa TAKKe
€CTh pa3Ball U cxokiaeHue. Ecmu cMOTpeTh crepenyd aBTOMOOWIS Ha Kojeca To
BHUJIHO, YTO OChb IIKBOPHS OTKJIOHSETCS OT BEPTUKAIM HA Yroj O — YroJ pa3Baja
KoJiec. B ¢Bs3M C 3TUM, pacCTOsIHUE MEXIAY BEPXHUMHU U HIKHUMHU YaCTSIMH KOJeca
He oauHakoBO. CBepxy 3TO paccrosiHue OyJeT OOJbIINM, a CHH3Y — MEHbBIIUM
(Puc.1).

Ecnmu cMmoTpers Ha mnepenHHME Kojeca CBEPXY, YBUAMM, YTO IUIOCKOCTH B
KOTOPBIX JIEXKAT KOJEeCa, OTKIOHAKTCS OT NPOJOJbHOW BEPTUKAIBHOM OCEBOM
MJIOCKOCTH aBTOMOOWJISA, TO €CTh KOJIECa UMEIOT CXOXAeHre. BennunHa cX0xXIeHHs —
9TO pa3HUIIA PACCTOSHUS MEXIY KOJIeCaMH 10 KpasM MX 00OJO0B CIEpeaH U C3aau
(A-B); perynupytot ee, U3MEHss JJIUHY nonepeyHoit Tsru (Puc.2).

Puc. 1. Yron pa3Bana kouiec.

248



Puc .2. Yroi cxoXxaeHunsa KoJiec

[IIkBOopHM W KoOJIeca YCTAHABJIMBAIOT TaK, YTOOBI ITOBBICUTH YCTOHYHBOCTH
YIPABJISIEMBIX KOJIEC BO BPEMS JBM)KCHHS aBTOMOOWIISI M OOJISTYHUTH YIPABJICHHE
uMU. BenuunHbl yriioB yCTaHOBKU IMIKBOPHEH, Yrojl pa3Bayia KOJEeC U UX CXOXKJICHUE
JUTSL KQKI0TO0 aBTOMOOUIISL TOCTOSTHHBI.

Takum 06pa3zom, ¢ TOMOIIBI0 HAKJIOHA IIKBOPHEH B MPOJIOJIBHOM U MOTIEPEYHOM
HAIPaBJICHUSIX W MPEIyCMOTPEHa aBTOMAaTHYecKas CTaOWIM3alusl NMEpeIHuX KoJec,
KOTOpBIE PYKOBOJSIT HAIIPABJICHUEM JIBM)KCHHS M CHJIAMH, KOTOPbI€ BO3SHUKAIOT MPHU
BpAIICHUH HAKJIOHHBIX KOJIEC.

Ha OGonbierpy3nbeix kapbepHbIX aBTocamocBanax Mapku benA3, KOMATSU,
KATERPILLAR npumeHeHbl pa3HOOOpa3HbIe KOHCTPYKIIMU PYJIeBOM Tpanenuu. J{is
aBrocamocBaiioB  (Puc. 3) mpumeHnsercs pyseBas Tpaneuus ¢ MOBOPOTHBIMU
WIMHApaMu 1, neMnupyommuM yCTpOMCTBOM 2, U TIOTIEPEYHOM pyieBoil Tsarou 3.
Paznuna mexay pasmepamu A u b qomkHa ObITh HE OOJBIIE 5 MM, a BBIXOJIA IITOKY,
HAJIAHAPY MoBOopoTa B=325+2 mm.

[Ipu yrne cxoxzaeHus, paBHOMY 4-5°, MOIIHOCTBIO, KOTOpasi TPAaTUTCS Ha
JBKEHUE KOJjeca C YBOJOM, MPUOIM3WUTEIHLHO B 3 pa3za MPEBHIIIACT MOITHOCTD,
KOTOpasi TPATUTCS MPU TPSMOJMHEHHOM ABWXKEHUU 3TUX Kosec. [Ipu stom cua
TATH, HEOOXoAMMas Il KQ4eHHs KOoJieca C YBOJIOM, MOXET OBITh B HECKOJIBKO pa3
OOJIBITIE CHITBI, KOTOPYIO HY)KHO MPUJIOKUTH K HEMY MPU KaueHUHU 0e3 yBo1a.

Puc 3. PyneBas Tpaneuus 00JbIIETPy3HOTO KaphepHOTO aBTOCAMOCBaIa
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Yrapl HAKJIOHAa IIKBOPHEH HAa HEKOTOPBIX OOJIBIIETPY3HBIX KapbepHBIX
aBTOCaAMOCBAJIaX MPUBEAECHBI B Ta0I. 1

Tabnauma 1. VYrael HakiIoOHAa MIKBOPHEH Ha OONBLIETPY3HBIX KapbepHBIX
aBTOCaMOCBAJIAX

Mapka Yron pa3Bana Yroim  CXOXIEHUS
aBTOCaMOCBasa KoJjec,’ kojec A-B, (Mm)
benA3-7512 0,5-1 5-7
KOMATSUHD- 0,5-1 5-7
1200
KAT 725 0,5-1 5-7

Ha BenuumHy m xapakrtep pacrpelesieHUsl yACIbHBIX JABJICHUN 3HAYUTEIIBHOE
BIIUSIHE UMEET HAKIIOH KOJIeCca K JIOPOTe.

C poctoM yria HakJIOHa Kojeca K JOpore HepaBHOMEPHOCTh paclpeieieHus
yAEIbHBIX JAaBieHui pacteT. OcoOeHHO 0oIbIas HEPABHOMEPHOCTh PaCIIPEACIICHUS
yACNbHBIX JaBJICHUN HAOTIOMAeTCs B HANPABJICHUM TOMEPEYHOW OCH KOHTAaKTa.
OnIopel pacnpeAcsieHusl YJIeIbHbIX JaBICHHI MO MJIOCKOCTH KOHTAaKTa MMEET OCH

cummeTpur. dopMa KOHTAKTa OYCHb MCKaXKCHA M HE MOX0)Ka Ha DJUIUIC WA OBaJl
(Puc. 4).

0.28-027
0.29-0.28
0.30-0.29
0.31-030
0.32-0.31
0.33-0.32
. 034-033
0.35-0.34
. 0.36-0.35
10.0.37-036
11.038-037
12.0.39-038
13.0.40-039
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Puc. 4. Wzomuaum BepTukanbHbIX Hampsikenmii  SIGYY B komece
OoJIbIIIETPY3HOT0 aBTOCamMocBaina mpH Pn = 0% (0a30BbIil BapuaHT)

AHanmu3upysli BIMSHHUE Harpy3kd Ha IMHHY OOJIBIIETPY3HOTO KaphepHOTO
aBTOCaMOCBalia, MOXHO CJieJaTh BBIBOJ, 4YTO JACOPMHPOBAHWE  IITHMHBI
OOJBIIETPY3HOTO KaphEPHOTO aBTOCAMOCBANIA SIBIIICTCS CIIOXKHBIM (DU3UICCKUM
IIPOIIECCOM MOTOMY, YTO IHUHA e(OopMUPYyETCsS HE TOJIBKO MO BECOM BEPTUKATBHOU
HArpy3KHW, HO W TIOJI BEIMYNHON TOPU3OHTAIBHBIX M KacaTeNbHBIX CHI. B peasbHBIX
YCIIOBHUSX D3KCIUTyaTallud HOpMajbHas JKECTKOCTh 3aBUCUT OT psja (pakTopos, a
UMEHHO OT JWHAMHYECKUX PEXKUMOB Harpy3ku, (OpMbI OMOPHON MOBEPXHOCTH,
GbopMBI M pa3MEpOB HEPABHOMEPHOCTEH, TeMIlepaTypbl W MAaTepUajiOB IIUHBI.
[ToaTOMYy CONPOTHBIICHHE IBMIKCHUS IMMHBI HA IOBEPXHOCTH JOPOTH BBISCHSICTCS
TJIaBHBIM 00pa3oM dYepe3 TUCTepe3uc Marepuajiga, TO €CTh NMporuOooMm ImwHBL Ha
OCHOBE DKCIICPUMCHTAJIbHBIX JIAHHBIX, 3aTPaThl DHEPIrUU PACIPEACISIIOTCS TaKUM
00pa3oM: BHYTPEHHHE TUCTEPE3UCHBIE PAcXOIbl COCTABISAIOT 90-95%, TpeHune Mex 1y
muHOM u goporoi 2-10%, conportuienue Bo3ayxa 1,5-3,5%
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[ToaTomMy, cHUXKEeHHE CE0ECTOMMOCTH TPAHCHOPTHUPOBAHUS  KEIIE3HOW PYIbI
OOJBLIETPY3HBIMU  KapbepPHBIMH  ABTOCAMOCBajaMU 338 CYET  yYMEHbLUEHUS
KodpUIMEeHTa KayeHHs KoJieca, SBISETCS AaKTyalbHOM 3ajadell Kak TOpHO-
METaJTypruyecKOi MPOMBIIUIEHHOCTH, TAK U 3KOHOMHKH, SKOJIOTMH U TPAHCIIOPTA.
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METO/I PACUETA HEJIMHEUHBIX KOJIEBAHUH BAJIA JIBUTATEJIS

AKTyaJIbHOCTh ~ pa0OThl ~ OOYCJOBJI€EHAa  TOBBIIIEHHEM  MOIIHOCTH U
MHUHUMH3ALMEN BECA COBPEMEHHBIX TPAHCIIOPTHBIX CPEACTB, YTO CBSA3aHO C
NOBBIIICHUEM JUHAMWYECKNX HArpy30K HA arperartsl U IPOSIBICHUEM HEIMHEMHOCTH
JUHAMUYECKUX TpoleccoB B HUX. [IpoOseMy NpOeKTHUpOBaHHs Y3JIOB JBHUraTenei,
paboTaromMx NpHU TOBBIIICHHBIX JUHAMHUYECKHX Harpy3kax, MOKHO pEIIUTb
pa3pabOTKO M MPUMEHEHUEM IPU NPOECKTUPOBAHUM MOJENIEH U METOAOB aHAIM3a
HEJIMHEMHBIX KosieOaTeabHbIX MpoleccoB. [IpuMeHeHne nmpu NpOEKTUPOBOYHBIX U
NOBEPOYHBIX pACUETaX HEJIMHEWHBIX MOJEIENM M METONOB JAET BO3MOKHOCTH
peAcKa3aTh AUHAMHYECKUE MPOLIECCHl HA TEX pEKUMaxX JKCIULyaTalluu JIBUTATEls,
Ha KOTOPBIX HE YAAETCS MPHU UCIIOIb30BaHUU JIUHEWHBIX MOJCIIEH.

Lenpro uccienoBaHuil sBisieTCS pa3paboTka MoAelied M METOJIOB aHallu3a
HEJIMHEHHBIX K0Jie0aTeIbHbIX MPOLIECCOB ISl MPOEKTUPOBAHMUS BAJIOB ABUTATEIICH.

Banbr aBurareneit UMEIOT CIIOKHYIO (OpMY, YU4aCTKH Pa3HOTO TOMEPEYHOTrO
CEUEHHUSI U COCPETOTOUYECHHBIE MACChI, KOTOPhIE OOBIYHO ANMMPOKCUMHUPYIOT JTUCKAMHU.
[Tporu6s! Basna qBUraTess UMEIOT OJUHAKOBBINA MOPAIOK C YIIPYTUMH J1ehopMalusiMu
HNOAIINITHUKOB.

AnnpokcuManuioo AeOPMHUPOBAHHOTO Baja TaKOW KOHCTPYKIHH TPYIHO
OCYIIECTBUTDH AJIEMEHTAPHBIMU (PYHKIIHSIMH, TOTOMY HCIIOJIb30BaH METO]T KOHEUHBIX
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