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HAIIPY)KEHUH CTAH JIPOTUHOK KAHATY B IIPOIIECI 3T UHAHHS
HA BJIOLI

®inposcbka H.M.L, Jlomakin A.0.%, Xypcenko C.B.2, Hecrepenko B.B.2
! XapkiBcbknii HaMiOHANLHUI ABTOMOOLILHO-10POKHIl yHiBEpcHTET
2 YkpaiHchbKa iH:KeHepHO-TeIaroriyHa akajaemist
3 IlepBomaiicbka disis HanionanabHoro ynisepeurery kopadiedyyBaHHs
imeni agmipasa MakapoBa

Anomauia. Pozensnymo 3adauy eusnauennsi 000amKo8UX 3yCullb, AKI GUHUKAIOMb 3 YMOBU HADIeAHHSA
ma 32UHAaHHA KaHamy Ha 0noyi. Posenanymuil enemenm xanamy, AKutl nepexooums 3 npsmoi OLibHUuYyi
00 32uHanua na oaoyi. [Jo mozo dHc 'y HbOMY SUHUKAIOMb PO3MALYEANbHI (AOO CMUCKANbHI) CUNU, AKI
CRPUYUHAIOMY PYUHYBANHHA OPOMUHOK KAHAMY. 3anponoHO8aAHUI HOBULL PO3PAXYHOK, AKUU 6A3YEMbC
Ha KiacuyHii meopii, a came 3akoHi [lyka. Ilopiguano ompumani poO3PAxXyHKOGI 3HAYEHHS 3

eKcnepumerRmalbHumu.

Knrouoei cnosa: oechopmayis opomy, 3eun kanamy, 610K, KaHam, OPOMuHd.

Beryn

[TuranHs Hampy»XEHOTO CTaHy KaHaTy € JOo-
CUTh AaKTYQJIbHUMH IIPOTSAIOM YCHOTO 4acy
eKCIDTyaTallii mAHOMHUX  yCTaHOBOK. /Jlo-
CITIJKEHHsI 0araTbOX BIJIOMHX YYCHHX, TAKHX K
B.C. KoBanbcbkuii [1-3], M.®. Inymko [4, 5],
1.®. Hikitin [6, 7], B.A. ManiHoBcbkuii [8, 9] Ta
iH., TIOKa3aiu, 110 HAHOUIBII HampyXeHHS B
KaHaTl BUHUKAIOTHh caM€ B TOYLll HaOIraHHs Ka-
HAaTOM Ha OJIOK, TaM Ji¢ 0 Halpy>KeHb PO3TATr-
HEHHsI KaHaTy JOJaloThCsl HANpyXEHHS 3THHY.
Byno BcTaHOBNEHO, IO HA JUISHKAX MEPEXOIy
BiJl IPSIMOTO IO 3iTHYTOTO B KaHATi BUHHUKAIOThH
JIOJATKOBI HampyxeHHs. 30BHIIIHSA (opma Ka-
HATy MiJKa3ye i/Ie10 po3paxyHKy HOro SIK THYY-
kol HuTKH. OIHAaK KaHaT € JOCUTh CKJIaJIHUM
arperaTom, L0 CKJIQAAEThCS 3 BEJIMKOT KiIBKOCTI
JIPOTiB, SIKI HE MAIOTh YKOPCTKOTO 3B’SI3KY, SIKUH
poOUB OM KaHAT CYILIbHUM CTPUXKHEM, a HasBHI
3B’A3KH TepTsl MiX ApoTramu Habarato Bimpi3-
HSIOTH HOTO BiJl THY4KOi HUTKU. OJHaK cydacHi
BUMOTH JIO PO3PaxyHKIB CTaJeBUX KaHATIB Ha
MIIHICTh 3MYLIYIOTh BiIMOBHTHCS BiJ TiloTe3n
CYLITBHOCTI CTaJ€BOrO0 KaHATy W pO3IisiIaTH
PO3paxyHOK CTaJeBOr0 KaHATy B JIUCKPETHiH

bopmi.

MerTa i nocTaHOBKA 3aBAaHHS

PisHOMaHITHICTE (QOpPM CTaneBUX KaHaTiB
BUMAarae AUQEpeHIiitHOro miaxomy M0 IXHBOTO
KOHCTPYIOBaHHS 1 po3paxyHKy. ToMy BUBYCHHS
HaIpy>KeHb, 110 BUHUKAIOTh B €JI€MEHTaX KaHa-
Ty Mig 4ac poOOTH 3a Pi3HUX YMOB, MOXKE JaTH
HE TINBKU TPaBHIBHI PE3yJbTaTH PO3PAXYHKY,
ajie i 03BOJIMTH BCTAHOBUTH €(DEeKTHBHI GOpMHU
CKpYYyBaHHS 1 KOHCTPYKTHBHI (pOpMH B KOXK-

HOMY KOHKPETHOMY BUTIQJIKy POOOTH CTaJIEBOTO
KaHarty.

AHaJni3 myoaikaniii

[TiniioMHI KaHaTH BUKOPUCTOBYIOTHCS Y BCiX
TUTIAX BaHTAXXOMMIMMaIbHUX MAIWH, BAEPHHUX
cucteM, OypoBUX JIeOiIOK Ta IHIINX MPUCTPOSIX.
Juisi oTpuMaHHS palioHadbHOI KOHCTPYKII Ka-
HaTy HEOOXiJJHO MaTH YiTKe YSBJICHHS MPO PO3-
MOMIN 3yCHJIb MK WOTO eneMeHTamMH. Brumms
nedopMarii kaHaTy Ta CTiHKMA OapabaHa Ha Ha-
TAT BUTKIB KaHaTy MO)KHa OLIHUTH Pi3HUMHU
Croco0amu.

VY pob6orti b.C. KoBanscbkoro [1] po3paxyHok
OyayBaBcsl Tak, IO MPOLEC 3MiHU HATATY KaHa-
Ty TPOCTEKYETHCS TOCHTIIOBHO ITiCIISi HABUBAH-
HS JPyTOTo, TPEThOrO Ta iH. BUTKIB. Llum BU-
NPaBJOBYETHCSI HAa3Ba METONY «BiJl BUTKA JIO
BUTKa». JIIFICHI YMOBH HaBaHTa)XeHHs OapabaHa
B IIbOMY pa3i 3aMiHIOIOTBCS OLIBII MPOCTUMH,
pPOOUTHCS TIPHUITYIICHHS, 10 B MEXKaX KOXHOTO
BHTKA HATST MOCTIMHHUH, 1[0 KOKEH BUTOK € 3a-
MKHYTOIO MPY>KHHOIO 1 JI0 TOTO X MAa€ Iif 4yac
MOYaTKOBOTO HATATY NPYXKHE MOJOBXKECHHSI.

Binbln jeraibHe MOCIIKEHHS 3THHAIBHUAX
Hampy>keHb Oyio mpoBemeHo M.®D. [mymrkom
[4]. MeTtoioM KiHEMaTHYHOT aHaJjorii
M.®. I'nymika Oynu oTpUMaHi POCTi W JJOCUTH
TOYHI (QOPMYINHU JUISI BU3HAYEHHS IOMEPEYHOrO
KoedimieHTa 3 ypaxyBaHHIM Kpy4YeHHS IPOTY i
3MiHU KYTiB 3BUBaHHA KaHAaTy B Mpoleci HOro
sruHaHHA. M.®@. ['mymkom Oyio moBeneHo, 110
MaKCHUMYyM HalpyXeHb 3TUHY 3HaXOAHUTHCS HE B
TOYKaX HAHOUTBII BiJ/laieHUX Big OapabaHa, a B
JIpOTax, IO 3HAXOIATHCS Ha HEUTPabHIN OcCi
3ru"y kaHaty. @opmynu M.®. 'mymika garoTh
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nmobpuii 30ir 3 ekcrepuMmenTamu B.I'. besco-
HOBa. AJle, SIKIIO MOPIBHIOBATH €KCIIEPUMEHTA-
JTBHI AaHi UIsI OJHOTO W TOTO CaMOro KaHary,
mo otpuMani A.M. [lenpkoBum, A.C. bormap-
gykoMm Ta B.I'. besconoBuM, TO oTprimMaeMo fia-
na3oH HanpyxeHb Bif 20 % no 30 %. Lleit nia-
[Ia30H MOYKHA TOSICHUTH TUM, L0 AOCIHIIKEHHS
B.T". Be3coHoBa MPOBOAMINCS i YaC 3rHHAHHS
BIJIBHOTO KaHATy Ha pyXOMOMy OJowi, AOCTiau
A.M. IlenpkoBa # A.C. bongapuyka mpoBoan-
JUCs B Tporieci HaOiraHHS HATSHYTOTO KaHATy
Ha OJIOK.

[.®. Hikitin [6, 7] BpaxoByBaB pO3MOBCIO-
JOKEHHSI TOJAaTKOBHX HAIPy>KEHb APOTHHOK HE
TiNBKH B OiK TpsIMOi TUTKK KaHaTy, ane H y Oik
0J10Ky. Bysu po3riisHyTI KpaliHi 3HAaYCHHS HATS-
THEHHS Ha JTOBXHMHI KPOKY KaHaTy 3 ypaxyBaH-
HSM 1XHBOTO IOAANBLIOTO MEPIOAMYHOTO IIO-
BTOPEHHS. AJie 1 pillleHHs TPU3BOIATH 10 1Iy-
JKe CKIIQJIHAX PO3PaXyHKIB 1 HE MAIOTh KiHIIEBUX
po3paxyHnkoBux (opmyn. KpiMm 1poro, BoHH
MalOTh CYTTEBHH HEIONIK — y HUX BiJCYTHI
YMOBH CyMIiCHOCTI AedopMallii eleMeHTiB y Ka-
HaTi.

BusHauyeHHSI CTaHY IPOTHHOK KAHATY

PosrissHeMo TONoOXKeHHS APOTY B TOIEped-
HOMY TIepepi3i KaHaTy B MOJSPHUX KOOPIUHATAX
rio (puc.l).

Slkmo eneMeHT KaHATy, SIKHI JOPIBHIOE YBe-
pTi Kpoky macma (puc. 1, a) kaHary, To6to S/4
MOYMHAE 3ruHATUCS Ha OJomi paxiycom R, BiH
3aiimae mosioxkeHHs Ha 1ay3i A’ B. JloBxuHa
JIPOTUHKHU 3MIHIOETHCS 1 MOXKe OyTH BH3HAYEHA
TaKUM YHHOM:

b= \R?+(R+r)2—2R(R+r)cosp, (1)

ne I — pagiyc xaHary, 3 — KyT, IKHH YTBOPIOETh-
cs1 Mk Bizgpiskamu OA 1 OB
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AC (@ — KYT 3BUBAaHHS JPOTHHOK.

Puc. 1. I[TonoxxeHHs IPOTY B TOMIEPEUHOMY TIepe-
pi3i KaHaTy B MOJSIPHUX KOOpAWHATAX I i @

Toni oTpumMaemo aedopmaliiro APOTHHKH TTijT
Yac 3rUHaHHs KaHaTy Ha IOBXuHI S/4

Al=1,—1. 3)

Busnayaemo cuiy, sika BHHHKAa€e B IPOLECI
nedopmaltii IpOTHHKH
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F
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ne E — Momynb Ipy>XHOCTI; A — IJIOIIA MePeTH-
HY JPOTHHKH.

Slkmo enemMeHT KaHATy AOPIBHIOE IOJIOBUHI
Kpoky macma (puc. 1, 6), To

= R® +(R+2r) —2R(R+2r)cosp . (5)

[IpoBeneHo nOCHIMKEHHS EKCHEPUMEHTAIb-
HUX JaHux, oTpuManux 1.d. HikitiHuM, i moOy-
JyBaH rpadiku 3aaeXKHOCTI 3yCHIb PO3TATHECH-
HS B JIPOTMHKAaX KaHATy JI0 MOYATKy 3TUHAHHS
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(puc. 2) 1 mOMATKOBUX 3yCHJIb Y TIPOIIECI 3TH-
HaHHA Ha oo (puc. 3).
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Puc. 2. Cunu po3TATHEHHS B APOTHHKAX KaHATY
JI0 IOYaTKy 3TMHAHHS
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Puc. 3. lonatkoBi 3ycuiis B IpOTHHKAX KaHATY
B IIPOIIEC] 3rMHAHHS HOro Ha 0JIOII

Byio 3po6sieHo MOpiBHSAHHS 3HAYCHb J0JAT-
KOBUX 3yCWJIb Yy JPOTHH1 KaHATy, OTPUMAaHUX B
excriepumenTax 1.d. Hikitina, AT, 1 pospa-
XyHKaMH 3a popmyioto (4) AT, 13aHECEHO 110
Tabm. 1.

Tabnuns 1 — [MopiBHSHHS 3HAYCHD JOTATKOBUX
3YCHJIb Y IPOTUHI KaHATY

R AT -H AT,  H
76 288 236
132 109 104,2
76 280 237
BucnoBku

Sk Oaunmo 3 Tabm. 1, po3poOneHuil Hamu
PO3paxyHOK Jia€ J00pui 30ir 3 eKCIepUMEHTa-
JbHUMH aHUMHU (OH3BKO 5 %0).
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1Xap1<ch1>1<m“1 HaIllOHAJIbHUHA aBTOMOOIIIBHO-
JIOPOXHIH YHIBEPCUTET

2V kpaiHCchKa iHAKEHEPHO-NIeAAroriyHa aKkaaeMis
S[Teppomaiicbka (inis HalioHaIbHOro yHiBEpCHTETY
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The determination of the stresses in the wire of
steel wire rope at clash on the block

Abstract. The article considers the problem of deter-
mining the extra effort that occurs when the steel
weir rope runsng and the bend on the block. In spite
of that what questions of determining the strain in
ropes of carrying machines dedicate very many of
works different sciences to our time no definition
method of calculation of additional strains of bend in
rope in the time of bend on block. For define overall
increase of length wire obtain at cover of rope on the
block was examine site of rope from its point contact
since block to exceed widen of elongation in side of
straight rope. On transition site the rope have certain
curvature which is small value in comparison since
curvature rope at increase additional effort on tran-
sition site not create important influence. On this
score extend additional effort on transition site
examine however for the straight rope. On value
overall increase of the length wire transition site can
have considerable influence because on this site the
wire can have considerable increase of the length
which summarize with value elongation receipt
widen which is in rope curve on block. Although the
question of defining the forces of the ropes of Con-
sidered steel weir rope element, which goes from a
straight section to the curved on the block is a
subject of very many works. In this case there arise
tensile force (or compression force), which leads to
the destruction of weirs of the steel weir rope. The
proposed new calculation, which is based on the
classical theory, namely Hooke's law. A comparison
of the calculated values with the experimental ones is
made.

Key words: wire deformation, steel wire rope
bending, block, steel wire rope, wire.
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Omnpenenenne HANPsSiZKEHUH B NMPOBOJIOKE KaHATa
npu HaberaHuM Ha 0JIOK

Annomayusn. B cmamve paccmompena 3adava
onpeodenenusi OONOIHUMENbHBIX YCULUL, 603HUKATO-
wux npu Habecanuu u ceube xamwama ma Oroxe. He-
CMOMPA HA MO, YMO BONPOCAM ONpeoeleHUs Ha-
npAdCeHUl 8 KAHAMax 2py30no00bemMHbIX MAUWUH NOC-
8AUEHO OYEHb MHO20 pabOm pA3HbIX YUeHbIX, 00 Ha-
cmoawe2o0 8pemMeHu Hem YMOYHEHHOU MemoouKu
pacuema OONOIHUMNENbHBIX U3LUOHBIX HANPAJCEHUI 8
Kaname npu uzeube ux ma bnoke. Paccmompen sne-
MeHm KAHAma, KOMopbwlil Nepexooum ¢ npsamo2o yya-
cmKa K uzoeHymomy Ha énoke. Ilpu smom 6 nem 603-
HUKAIom pacmseusaiouue Cuibl (Ui CUlbl CHcamus),
KOmopule npugooAm K paspyulenuro npoeoaoK KaHa-
ma. I[lpednosicen noewill pacuem, KOMopulil Oasupy-
emcs Ha K1accu4eckoll meopuu, a UMeHHO HA 3aKOHe
I'yka. Ilpogedeno cpasHeHue NOTYYEHHLIX pacuem-
HbIX 3HAYEHULL C IKCNePUMEHMATbHbIMU.

Knrouesvie cnosa: oepopmayuss npogonoxu, uzeud
Kanama, 610K, KaHam, npoeoJioKd.
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