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BU3HAYEHHSA HABAHTAKEHD, SIKI BUHUKAIOTH IIPU NIEPECYBAHHI XOJOBUX
KOJIIC MOCTOBHUX KPAHIB

Pi3Hi ymMOBH po0OTH i KOHCTPYKTHBHI OCOOJIMBOCTI OKPEMHUX BAaHTAXKOIITHOMHHUX MAIIMH i KPAaHOBUX
NUIAXiB BUKIMKAIOTH BEJMKI Pi3HOBHIN MEXaHI3MiB IepecyBaHHSA KpaHiB i KpaHOBHUX Bi3kiB. Omip mepecyBaHHA
KpaHa a0o Bi3Ka YTBOPIOETHCS MPH KOYCHHI KOJIC IO pedkaM i B MmiAmMIHAKaX KoJic. [Ipu excruryararii kpaHa
XO/IOBI KoJieca 3HaXOISTHCS I JI€I0 PI3HUX HABaHTa)KEHb - Barm BaHTaXy, BJIACHOI Bark KpaHy, THCKY
TOBITPs, CHJIM 1HEpLii 1 HaBaHTaXKeHb, SIKI BUHUKAIOTh NPU MEpeKocax KPaHiB Ha MiJIKPAHOBHX IIUIAXAX, MPH
nedekrax miaKpaHOBHUX LUISXIB 1 XOJA0BOT YaCTUHH KpaHy.

Po3mipu peiiok NMOBHHHI BIANOBIZAaTH HaBaHTAXEHHSM 1 po3MipaM XOJOBHX KOJIC 1 3a0e3medyroThes
PO3paxyHKOM IX Ha 3TMH i Ha MICHEBHIA CTHCK IIiJ KojiecoM. B mpoueci poOoTH KpaHa HaBaHTa)KEHHS XOJI0BHX
KOJIIC 3MIHIOIOTBCS 1HOJI Y HIMPOKHX Mexax. Big KOHCTpYKTUBHOI GopMH Oalku B 3HAUHIM Mipi 3aJeXKHTh ii
JIOBTOBIYHICTh, HAIiHHICTh, IPOCTOTa BUTOTOBJICHHS 1 0OCIyroByBaHHA. [IpnmaHHSA KOHCTPYKII 3aMKHEHOTO
npodirto qae MakCUMaIbHe 301TBIICHHS KPYTHIHHOT JKOPCTKOCTI.

Ilepekic kpaHa, SKWH pyXaeTbCs SBIAETHCS HACHIAKOM TaKWX IPHYMH SK IIPOKOB3YBAaHHS abo
MpoOyKCOBKAa BEAYYHX KOJIC KpaHa Ha pedkaX, Pi3HICTh JiaMeTpiB BEAyYHX KOJIiC, HETPaBHIbHA YCTaHOBKA
Koutic, eeKTH KpaHOBHX NUIAXiB. YJapHi HaBaHTaXCHHS, SKi BUHUKAIOTh IPU PYCi XOJIOBHX KOJIC OYBalOTh y
JIBOX BHIQJIKAX: IIPH HAi3li KpaHIB HAa KiHIIEBI YHIOPH i MPH MPOXOPKEHHI CTHKIB PEHKOBOTO IIIIXY 1 MiCIIEBHX
HepiBHOCTE#. J[)1s 3MEHIIIEHHs ylapHUX HAaBaHTa)KeHb CyYacHI BAHTaXKOIIAMOMHI KpaH! 1 BAaHTa)KHI Bi3KH IIPH iX
MiIX0/i 10 KiHIEBUX YIOPIB MalTh OydepH, sKi JO3BOJISIOTH PO3MIMPUTH pOoOOYMH XiI KpaHa 1 MiIBUILUTH
HaIIAHICTH 1 Oe3meKky poOOTH KpaHa.

Bubip Tumy XomoBOi peiikM TMOB'S3aHMH 3 BENMYMHOI HABAaHTAKCHHS XOJOBUX KOJIC 1 3
KOHCTPYKTUBHMMH OCOOJIMBOCTSMH MEXaHi3My IepecyBaHHs — KOHIYHI XOJIOBI Kojieca MOXYTh IepecyBaTHCh
TLTBKH 10 BHITYKIIIH peiIi, ITIHAPUYIHI — 1 TI0 BUITYKJIHM 1 TI0 TUIOCKUM peiKaMm.

3HOC eNeMEHTIB IiIKPAHOBOTO IUIAXY MPUBOIUTH /10 BIIMOB METAIEBUX KOHCTPYKIIIH MiIKPaHOBUX
0aok, M0 BUKIIMKAE 3HAYHI eKOHOMI4HI BTpaTH. [lepexin B KpaHOBUX KOHCTPYKIIISX BiJl KJICaHUX IiAKPAaHOBUX
0aok, SKi MaJli TUCKPETHI IMOSCHI 3’€THAHHS 3 BU3HAYCHOIO PYXJIUBICTIO IO 3BapHUX 0AOK 3 )KOPCTKOKO
CHCTEMOIO MOSICHHX 3B’SI3KiB 0€3 KOHCTPYKTHBHOI KOMIICHCAIlii PyXJIMBOCTI MPUBEIH 0 3HAYHOTO 3MEHIICHHS
JIOBTOBIYHOCTI 3BapHUX 0anok. MiclieBUil HANPy>KEHUH CTaH CTIHKH Y 3BapHUX IiAKPAaHOBUX Oalkax, STKUi
BU3HAYa€ MILHICTh BiJl BTOMH B LI 30Hi, MOke OyTH BpPEryJIbOBaHU TUILKH 32 JIOTIOMOTOI0 KPaHOBOI PEHKH.
Aue po0oTa MiIKPaHOBOTO IIISAXY HAJIEKHUM YHHOM HE JIOCIIJKEHA 1 10 TeNepilIHbOr0 Yacy.

MoxauBi gedopMaliii sk caMuX XOJIOBUX KOJIC TaK 1 peHKOBUX KON 3aJieKaTh B 3HAUYHIN Mipi Bij
BUCOTH 1 XapakTepy CTHKY peHoK, (JOPMHU PEHKHU 1 LIBUIKOCTI PyXy XOJOBHX KOJIIC.

B crarri Oyno mpoBeaeHO OLIBII YTOYHCHE BHU3HAYCHHS THUX HABAHTAXKCHb, 5IKIi BHHUKAIOTH B
migpeiikoBux Oayikax, OUTM BIAKMHYTI J€sKi MPHITYIIEHHs 1 OTpUMaHi HOBi po3paxyHKoBi Gopmyiu. Kpim Toro,
MPOBEICHUI aHaNi3 BIUIUBY CIIOCO0y YCTAaHOBKH peOK Ha BETMYMHY CHIIOBUX (DaKTOpIB.

KJIFOYOBI CJOBA: nasaumadicenns, koneco xo0ose, 6aiKa, winaid, Mexanizm nepecysants, MOMeHm
32UHY, NPYICHICID.
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[limBumenHs BUMOr A0  Oe3MeKku
BUPOOHUYMX MPOIIECIB, a TAKOXK IO HAIIHHOCTI
i €KOHOMIYHOCTI METAIOKOHCTPYKIIIH
MOCTOBHX KpaHIiB  TIOB’s3aHE 3 TEXHIYHHX
nepeoOsaiHaHHAM  MiaNpueMCTB. HaliGinbm
TOCTpO 1 pobieMa CTOITh Ha MiAMPUEMCTBAX
YOpHOi 1 KONBOPOBOI METamyprii i BajkKKOTO
MalmMHOOYAYyBaHHA. Y IeXax 13 pexuMoM
pobotu kpaniB 7K i 8K TpimumHu Bix yromu
MOXYTh 3SIBIATHCS Ha TpoTs3i 5...10 poxis.
IIpm mepecyBaHHI KpaHIB IO PEHKOBOMY
HUISIXy BUHHUKA€E P AWHAMIYHUX TPOLECIB,
AKI CYTTE€BO BIUIMBAIOTh Ha JOBTOBIYHICTH 1
CcaMOro XOJOBOTO Koyeca 1 TiAKPaHOBOTO
peiikoBoro muiaxy. Jlo TakMx TPOIECIB
30KpeMa BIHOCSTHCS TPYXKHI KOJHBAaHHS
€JIEMEHTIB TpaHCMicii MEXaHi3MiB
MepecyBaHHs i METATOKOHCTPYKIIl KpaHa, sKi
BUHHKAIOTh MPH HOro MycKky i rajJbMyBaHHS.
[IpoGiemMu MexaHiku, sIKi IOB’s13aHi i3

Beryn

B3a€EMOJIIEI0 KPAHOBOi CHCTEMH 3 pPEHKOBHM
LUISIXOM, B MOBHINA Mipi MPOSIBASIOTHCS B THUX
BUTAJIKaX., KOJH  TIepeCyBaHHS  KpaHa
SIBISIETBCSL HE TIEPIOAVMYHAM, a ITUKIIIHAM
MMOBTOPIOBAHUM  TIPOIIECOM  BCHOTO  IIUKITY
poOoTH KpaHa.

[Ipn mepecyBaHHI XOJOBHX KOJIC IIO
PEHKOBHM KOJIISIM TIPH TTPOXOKEHHI MIiCIIEBHX
HEPIBHOMIPHOCTEH, TAKUX SIK CTHKH, HAIJIABKU

BiJ 3BaproBaHHs, BUOOIHM 1 T.iHII. BUHUKAIOTh
yaapHi  HaBaHTaXCHHI. Oco01H1Bo e
CTOCYETBCS MOCTOBHX KpaHiB, $Ki MalOTh
JKOPCTKY XOIOBY 4acTwHy. HaiibinmpIine wmcio
VIIKOJKEHb METAJIOKOHCTPYKIIH MOCTOBHX
KpaHiB Mae MicIle B KiHIIEBUX Oaikax y MIiCIsX
3aKpIIJIEHHsT XOJOBUX Kojic. [ 'omoBHOIO
IIPUYUHOIO OBbOI'0 ABIAETHCA BHUCOKHUI1 piBCHB
JMHAMIYHUX YJAapHUX HaBaHTaXXCHb, SKi JTIIOTh
Ha KpaHOBI Kolleca 1 BIiATIOBIAHO, Ha KiHIEBI
OaJlku TIpU TPOXOHKCHHI KPaHOM CTHKIB.

AHaJi3 ocTaHHIX J0CTiTzKeHb i myOikamii

JuHamidHI MOzAENmi MOCTOBOTO KpaHy
posrisiHyTi B poborax [1, 2]. Asropm
BIIMIYAIOTHL 3HAYHI JIIHIFHI KOJUBAHHS MOJIEI,
a TakoX BiOpaIii BaHTaxy 1 TpoJsied mia vac
pyxy KpaHa. ByB 3poOyieHHII BHCHOBOK MpO
3MiHy HaBaHTa)XEHHS IIijJ] 4yac pyxy KpaHa. B
poGoTi He Oynu pO3MISIHYTI JUHAMIYHI
HAaBaHTAXXEHHS B METAJIOKOHCTPYKLIl KpaHa
IpH TIepecyBaHHi

B poGoti [3] po3risHyTe NHUTaHHS
onTuMi3aiii TepecyBaHHsS BAaHTAXKHOTO Bi3Ka
MOCTOBOTO KpaHy Ha 3aJlaHy BiJICTaHb, IO Ja€
MOYKJIUBICTb 3MEHIIUTH MaTeMaTH4Hi
KOJINBAHHS BaHTaXXy Ha KAHATHOMY ITiJIBiCi.

Pesynbratn eKCIIePUMEHTAIBHUX
JOCHI/DKEHB MOSIBU OOKOBUX CHJI B MOCTOBOMY
KpaHi, SKi 3MIHIOIOTBCS B TIPOIECi PyXy
HaBezieHi B poOoTi [4]. Byno BcTaHOBIEHO, IO
eKCIIEpUMEHTANIbHI 3HAYeHHsS OOKOBHX CHII
MEHIIN, HDX BHU3HA4YCHI TEOpeTH4HO. bymo O
JOLITBHAM PO3TIISTHYTH KoJjeca He TUIbKU 3
WTTHAPUYHUM TpodineM, ane 1 3 KOHIUYHUM,
sIKe 3a0e3MeYnTh MEHIII OOKOBI CHIIH.

Takoxx pyx KpaHiB Ta CHIH, IO
BUHUKAIOTh B TOPU3OHTAIBHIN IJIOMIMHI BiJ
HepiBHOCTEH perKOBHX KOJIiH,
JOCTIDKyBaIUCs B poborax [5-7] .

B pobGori [8] Oymo posrisHyTO
TUHAMIYHI MOJEINi MOCTOBOTO KpaHy. ABTOpHU
BU3HAYAJIHN JIIHIHHI KOJIMBAaHHSA MOJEN], SKa A€
onuc BiOparlii BaHTaXy 1 TpoJIeiB Mijg yac pyxy
KpaHy 1 OLIHWIN CUJIK TEPTS B CUCTEMI.

Byma nana omiHka BIUIMBY 3MiHHOCTI
HaBaHTAXKEHHS Ha MPOTA31 Ail CHI omopy TpU
nepecyBaHHI KpaHy.

B pobGoti [9] orpumane pimieHHs, sSKe
JI03BOJIAE€ BU3HAYNTH JUHAMIYHI CHIIH, SKi
BUHHUKAIOTh B METAJOKOHCTPYKINI KpaHa i
Yac TMPOXO/DKEHHS XOJIOBOTO Kojeca uepes
CTUK pEeWKM 3 ypaxyBaHHSIM BHCOTH CTHKY 1
TreOMETPUYHMX TapaMeTpiB Koieca. B poborti
[10] posrisiHyTO NMpPOTHH PEWKH IMiJAKPaHOBOT
KOJIl Ta OTpUMaHi pIillleHHs, SKi TO3BOISAIOTH
BHU3HAUYMTH MPOTHUH IMiJKPAaHOBOI pelKH Ta
KOEIIi€HT NUHAMIYHOCTI MPH IMPOXO/KCHHI
Kojeca depe3 CTHK pehiok. B crarri [11]
BiIMIYA€THCS, IO OTPUMaHI aBTOPOTaMHU JaHi
M ATBEPHKYIOTh JIOCIIIDKEHHS 0araTbox
YUCHHX, 110 KPHBA KPHITY, IO 3aCTOCOBYETHCS
CBOTOZIHI B PO3paxyHKax, BUMAarae yTOUHEHHS.
3 oIy Ha BEJIMKE 3HAYCHHS i€l 3aJIe)KHOCTI
JUISL PO3B'3aHHSI TEOPETUYHUX 1 MPAKTUIHUX
3aJad B3a€EMOZil pyxXoMoro ckjiagy i Koii,
Tpeba MPOBECTH MAOAATKOBI JIOCHIPKEHHS 1
PETENbHO MEePEeBIPUTH OTPUMaHI JaHi.
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OcobnmuBuii  iHTepec  BUKIHMKAIOThH
JIOCITI/DKEHHST METOJIOM aKyCTUYHOI — eMicii
IUHAMIYHUX TIPOIECiB B3aeMOAil Koieca 3

pPEHKOI0, @ TaKOX YTOYHEHHS B3a€MO3B'I3KY
KoeilieHTa TepTs 3 MPOKOB3YBAHHSIM.

ITocTanoBKka npodaeMu

B cyuacHuX noChiKEeHHSIX pyXy KpaHiB
MOCTOBOTO THIY HE BpaxOBYIOTh CXEMHU
YCTaHOBKH pEWOK Ha MiApeHKOBUX Oallkax,
HE3BAXKAIOYM HA T€, II0 CaMe€ BOHU MaloTh
Iy’)Ke BENWKUA BIUIMB HAa JOBTOBIYHICTH SIK
KPaHOBHUX KOJIIC TaK 1 KpaHOBUX PEHOK.

ITpu BOMY PO3MOAiNICHHS
HaBaHTa)KCHHS Ha OaJKU MalOTh JyKE BEJIMKE
3HaYEHHS, TOMY 111(0) JTIOBTOBIYHICTB

METaJIOKOHCTPYKIil BCHOIO MOCTOBOTO KpaHy
BU3HAYAETBCS  CaMe pIBHEM HaBaHTaKCHHS
i ApeHKOBUX OaOK.

Benukuii BOoIMB  HAa  TOBrOBIYHICTH
METaJIOKOHCTPYKIil KpaHa Mae i hopma Oankw.

Li muTaHHS 1 10 TENEPINTHBOTO Yacy HE MalOTh
TTOBHOT'O BHUPIIIICHHS.

MeTol0  [aHOTO  JOCHIIKEHHA €
BCTAaHOBJICHHS  3aJ€KHOCTI  MDK  THIIOM
BCTaHOBIIEHHSI pPeWKH Ha MiApeHKOBYy Oanky i
THMH HaBaHTAKCHHSIMH, SIKI BUHHUKAIOTH IIPH
MepeCyBaHHI  XOJOBUX KOJIC MEXaHi3MiB
nepecyBaHHs KpaHa i BAHT@KHUX Bi3kiB. Byio
BCTAHOBJIGHO HAa TPHKIAAl  KOHKPETHHX
3HAYCHb PO3MIPIB i HABAHTAKECHb 3HAYCHHS

MOMEHTIB 3THHY, PO3IIOIIIEHOTO
HaBaHTa)XCHHS 1 BEMTUYHWHU HAIPYXKCHHS, SKi
BHHHUKAIOTH TP MIEPECyBaHHI XOJOBUX KOJIC B
pelKkax.

BuknajgeHHs1 0CHOBHOI'O MaTepiany

HaBanraxenus XOJIOBUX KOJIiC
BUKITMKA€ 3THH 1 KPYYSHHSI KPaHOBHX periok. B
IHKEeHEepHIH NPaKTHUII 00MEXKYIOTBCS
PO3paxyHKOM PEHOK Ha 3TMH B BEPTUKAIBHIH
TUTOMIMHI Ta Ha MiclleBUH CTUCK. HemoBHOTY
BpaxyBaHHS HaNpyXEeHOTO CTaHy
KOMIIGHCYIOTh ~ 3HW)KEHHSIM  JIOIYCTUMHX
HamnpyXeHb a00 BIAMOBITHUM 30iTbIICHHAM
PO3paxyHKOBUX HaBaHTaXeHb. MIIHICTh 1
3HOCOCTIHKICTb peiiok BHU3HAYAETHCSA
HanpyraMmy B MICIISX Iepeadl HaBaHTaKCHHS
Bil KONIC Ha peWKy 1 Hampyramu, sKi
BUHUKAIOTH TPH 3TWHI 1 KpyYeHHI WA i€
HOPMAaJIbHUX, TIOAOBXKHIX 1  TIOMEpEYHUX
HAaBaHTA)XEHb.

Hanpyxxenuilt cTaH peWKku 3alexuTh
TaKOX BiJI METOJa YKJIaJKA Ha Oankax 1 Ha
¢byHaaMeHTax (Ha MPOKJIaKax, Ha Mnanax abo
3 COUPAHHSAM IIiIOIIBH T10 BCil TOBXUHI).

Peiiku BaHTaXHOTO Bi3Ka MOCTOBOTO
KpaHa, SK  TPaBWJIO,  BCTAHOBIIOKOTHCS
Oe3mocepelHbO0 Ha TOSCHUK JIUCT MPOTOHHOI
Oanku. [Ipu npoBeaeHHI pO3paxyHKiB MilIHOCTI
Takoi O0anku Tpeba BpaxoBYBaTH e(EeKTUBHHIA
KoeilieHT KOHLEHTpauii HampyXeHb, SKi
BUHHUKAIOTh B MICISX 3aKpilUICHHS perok i
HaKJIJICHHSl 3BaplOBaIbHUX WIBiB. Jlnsi ToroO,
00 IbOMY 3aro0IrTH, JOLIILHO BUKIHOYUTH
KpilsieHHs peok Mk giapparmamu. Lle
MOJKJIUBO JIOCSATHYTH, SIKIIIO MPOBECTH YKIIAIKY
peiiku Ha Tipomapku Haj niagpparmamu. [lpu
BOMY MU HE TUIbKH 3BUIBHSEMO BiJ MiCLEBUX

HanpyXeHb BEpXHil Mosic, ane i 3amodiraeMo
HOTO YIIKOHKEHHIO MTPH PUXTOBIII PEHOK.
Sxmo pelika cOHpaeTbcs MO BCIH
JNOBXHMHI Ha MacuBHUH (yHIAMEHT, TO B
repepisi perKu, KUl 3HAXOUTHCSI Ha BiJICTaHI
X;, X, BLl THCKY XojoBux komic P, P, (puc.l)
MOMEHT 3THHY BU3HAYUThCA 32 (YOPMYIIOI0

M == (P + Pud +..)
4o

@)
ae
- .
gp=e " 1(COSBX —sin BX.)
B=s kB
4El
)
ne B — mmpuna mimomsu peiiku, |,E—

MOMEHT iHepLii i MOMEHT NPYKHOCTI peiKH,
K - Momysb OCHOBH.
Tuck mig migomBOIO perKu

P =£(F’1‘P1 +RY, +..)

ac

BX.
Y=e !(cospx +sinBx)
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P BP

=—,aTHCK pP=i—
a5 ™ PTog

,

Ha wmam mormsim, une AomyIIeHHS
ABTSIETBCSL HAATO TPyOMM, BOHO BHUKIIOUYAE
NOSICHEHHS  TIOSIBU  TUHAMIYHMX CHI B
METAJOKOHCTPYKIil ~ MOcTy  mpu  pyci
BAaHTAXXHOTO Bi3Ka. J[J1s 3MEHIICHHS TUCKY Ti[
MiOMIBOI0O pEeWKH BiH YKIIAJaeTbcs Ha

MIPOKJTAIKH |, x B, .(puc.2). [Ipoenemo
JOCTIDKEHHSl BIUIMBY YKJIaJKM pPEHOK Ha
IpoIIapKax, AKi BCTAHOBJICHI HaJ
miadpparmMamMu, Ha ~ BeIHYMHY  THCKY 1

Hanpy»XeHb 3TMHY Ha HIKHIM MOBEPXHi mosica
Oanku.. ExciepumenTu, siki Oynu mpoBejaeHi
Ha MOJIEJSIX 3 OpTaHidyHOro ckia i cram 0912
MOKa3alk, [0 YacTHHA TMOSCY IMpPAIIoEe K
Oaika Ha TPYKHIA OCHOBI. 3acCTOCYBaHHs
MPOLIAPOK J03BOJIMIO 3MEHIIUTH TUCK B 1,3 -
1,6 pasu, moO 3aMOBUILHO CITiBIIAJae 3
pO3paxyHKOBUMHU JAHUMMU.

P, P, P,
A A4 A4 A

y /

Xz

Xs

Puc. 1 — Po3paxyHKoBa cxema
Fig. 1 — Calculation scheme

1.,

Hf

b

i

Puc. 2 — Peiika Ha miKi1a1HOMY JHCTI
Fig. 2 — Rail on a backing sheet

[puitmaemo monpaBky a0 moxmyns K
I/t. Toxai oTprMaemo

TuCK Ha OCHOBY

- Py, pw,.)
ZB I 1°1 272
n
b.M.Bpayzae nponoHyBaB MOMEHT 3TUHY
BH3HAYATH K CyMapHU MOMEHTIB B Oanii Ha
NpY)XHIA OCHOBI 1 B Oanmi NpOJIBOTOM i3
3aIIeMJICHIMH KiHIISIMHU
Pe pe
RN

L
158 4ap 2

Skmo pelKy BCTaHOBUTHM Ha MOJOCY
mupuHoro B, To dopmymn (2), (3) Oymyts
MaTH BUTJISII

kB,
El

ﬂ:4

= %(qull + le}’z)

n

KpiM 115010, MOMEHT iHEpIii B I[OMY
BUIAJIKy BU3HAYAETHCS 1O (DOPMYJIi:

J=J,+J,
ne J . J,, - MOMEHTH iHepuil BiAMOBIIHO AJIs

PEHKH 1 TIOJIOCH.

MOMEHT 3TrMHY MOXXHa PpO3MOIUIUTH
MDK pEHKOI 1 TMOJIOCOI0 TPOMOPIHHHO iX
KOPCTKOCTSIM 3THHY

Hanpyxenns 3runy B nmosoci

M, h Mh
T3 2 21

n
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Ilonoca 3ruHaeTrbcsa B NOIMNCPCUYHOMY
2

pc y
HaIllpsAMKYy MOMCHTOM M = T , AKUU
BUKJIMKA€ HAIIPYKCHHA
6pc®  3pc?
0= 7 ~— 2
2h h

[lpy mmanpHOMY UIISIXy Ha Oanacti

(puc.3) Trck mmanu Ha OanacT po3NnoJiNAETbCs
HEpIBHOMIPHO, aje MpH PO3Mipax IImaj, sKi
3BUYAMHO TPUHMAIOTBCSA, 1 BEIUKIH  1X
KUTBKOCTi, TPUAMAIOTh THUCK PIBHOMIpPHUM.
HaanTtaxxenHs Ha mmanu B, = pBL

MomeHT 3ruHy B Iajgi 1Opu
. P,L
oJHOpelikoBoMy HuIiXy M, = ra

o

A A

g

M

a) OTHOPEUKOBUI HUISX, 0) TBOPEHKOBUI LIISX
Puc.3 — Po3paxyHkoBa cxema
Fig. 3 — Calculation scheme

IIpu nBOX pEHWKOBOMY WHUIAXY MOMEHT
. P, (c—b
nocepeauHi mmnanu M, =¥.
P’
2l

SIKmo peiika BKJIAJA€ThCs HAa KOPOTKI
MM Ha OeTOHHHX a00 MeTalleBUX Oaiakax
JUHAMiKa pyXy 3MEHIIYeTbcs. B 1mpomy
BUIAJIKy MOJYJIb OCHOBH TIOTPiOHO BH3HAYaTH
HE BJIACTUBOCTSMH 0Oaiacty, a MNpYyKHUMH
BJIACTUBOCTSIMHU JiepeB’ sHuX mmai. [Ipu upomy

| BE

4| _np h

4hlEl

MowmeHT nix peiikoro M, =

ne E, - Mogymp mNpyXHOCTI WINamd MHpH

HONEepPeYHOMY TUCKY; | - mpuBeneHa MOBKHHA

np
IITIAH.

IIpn meraneBux mmanax peliky MO>KHa
posrasatu sk Oarato omopHy Oanky. Ilpwm
BiJICTaHI Kojeca X=cal BiJ ONOPH MOMEHT
3TUHY B PEHIli B epepisi mij] KoJecoM

M =@[1+ 2(3-1)- (1—a)] Pt

MoMeHT 3riHy B Iepepisi Haj OToporo

M =M[l—(\/§—l)a] pt

2

HaBaHTa)XeHHs IINaTM 3MIHIOETBCS IO
3aKOHY

R =[1-(8-Da-(2-\B)’ |P

[Ipu nBoxkomicHOMy Bi3Ky 3 0a30r0 a
3MiHEeHHs (YHKIII a/t MOMEHT 3rHHYy B peui i
HaBaHTA)KEHHSI IIMaJ] BUIHO Ha puc. 4.

Skmo peiika cHOUpaeTbcsi Ha  IOSIC
JIBOTaBPOBOi OaJIkM TO MOJATIMBICTH PEUKH
MIPHUBOJIE JIO 3TUHY PEHKH 1 TOSICY.

VY BUnNazaKy, KOJIM peiKH ONUPAIOThCS Ha
Oanku kopobOyacToro nepepisy aiadparmu, siki
MPHUBapeHi [0 BEpPXHBOIO IMOSICYy, MOXHA
PO3IIISJIATH SIK HEPYXOMI OTIOpH.

[opiBHsIBHI pO3paxyHKH Ui PI3HUX
METOAIB YKJIAZKH PEUKOBUX KOJiM Ha Oankax
MOCTY HaBeJieH1 y Ta0suii 1.
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Fig.4. Load in rails on sleepers

Taomuus 1.
TopiBHAIBHI PO3paXyHKH VIS PI3HAX METOAIB YKIIAIKU PEHKOBHX KOJIiH Ha Oaikax MOCTY
Table 1.
Comparative calculations for different methods of laying rail tracks on bridge girders
Buz onopu Mnax, H-M Gmax, MIIa Prmax, MIla
DyHgaMeHT 18380 102 3,7
Cwmyra 10208,5 51,77 2,1
[Ipoknaaka 20534,5 114 3,15
[manepHMM nUIAX Ha OaiacTi 10625 59,2 2,0
[ImanesHUM HUIAX HA OETOHHUX LIAJIaAX 2091 5 0,038
[nanpHAN MUIIX HA METAJIIEBUX IITaIax 6210 14,75 0,33
JIBoTaBpoBa Oanka 2083 2,05 1,07
KopoGuara Oanka 3156 1,12 0,707
BucHoBku
3rifHO 3 PO3pPaxyHKOBHMHU JaHUMH, SIKi dbyHIaMeHT, a MiHIMalnbHI TpPU BHKOPHC-

mpeJ/cTaBieHi y Tabmuii 1, MoXHa 3poouTH
BHUCHOBOK, III0 MaKCHUMajJbHi MOMEHTH 3THHY
BUHHUKAIOTh TIPU BCTAHOBIEHI peWKH Ha
MPOKIIA/IKy, a MiHIMaJIbHI — Ha JBOTaBPOBY
Oanky. MakcuMmaibHi Harpy>KeHHS! BAHUKAIOTh
TaKOX TP BCTAHOBIICHI PEHOK Ha MPOKJIAJKY,
a MiHIMaJbHI — TIPHU 3aCTOCYBaHHI KOpoOUaToi
Oankn. MakcuMaNbHI TOTEPEYHi  3yCHILIS
BUHHUKAIOTh TPH BCTAHOBJIECHHI peHOK Ha

TOBYBaHHi MMaJbHOr0 MHUIAXY Ha OCTOHHUX

IIMrax.

Kpim mporo, sk Oaunmmo ¢Qopma Oanku
TaKO)XK Ma€ 3HAYHHWU BIUIMB Ha HAIPYKCHHS.
Tax 3aMiHa JBOTaBPOBOI OAITKK HA KOPOOUYACTY

30imbiye Ha  50%
3MEHIITYIO

Maiibke

MOMCHTU 3rUHY,

aie
MaKCHMAaJIbHI

HaNpYXEHHS 1 onepeyHe 3yCHlIs.

Kounduiikr inTepecis

ABTOpY 3asIBJIAIOThH, 10 KOHQIIIKTY IHTEpeciB 100 mmyoiikamii pykomnucy Hemae. Kpim Toro,
aBTOPH TOBHICTIO JOTPUMYBAIMCh €TUYHUX HOPM, BKIIOYAIOUM IJariaT, ¢anscudikaniio JaHuUX Ta

MOJIBiHHY ITyOJTiKaIlito
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DETERMINATION OF LOADS ARISING DURING MOVEMENT OF TRAVELING
WHEELS OF BRIDGE CRANES

Different working conditions and design features of individual lifting machines and crane paths cause a
wide variety of mechanisms for moving cranes and crane trolleys. The movement resistance of the crane or
trolley is formed when the wheels roll on the rails and in the wheel bearings.

During the operation of the crane, the running wheels are under the influence of various loads - the weight
of the cargo, the crane's own weight, air pressure, the force of inertia and loads that occur when the cranes are
skewed on the under-crane paths, when there are defects in the under-crane paths and the crane's undercarriage.

The dimensions of the rails must correspond to the loads and dimensions of the running wheels and are
ensured by calculating them for bending and for local compression under the wheel. During the operation of the
crane, the load on the running wheels sometimes varies widely. Its durability, reliability, ease of manufacture
and maintenance largely depends on the structural form of the beam. The design of the closed profile gives the
maximum increase in torsional stiffness. Tilting of a moving crane is the result of such reasons as slipping or
slipping of the crane's drive wheels on the rails, differences in the diameters of the drive wheels, incorrect
installation of the wheels, and defects in the crane paths. Impact loads that occur during the movement of the
running wheels occur in two cases: when the cranes hit the end stops and when passing the joints of the rail path
and local irregularities. In order to reduce shock loads, modern cranes and cargo trolleys have buffers when they
approach the end stops, which allow to extend the working stroke of the crane Impact loads that occur during the
movement of the running wheels occur in two cases: when the cranes hit the end stops and when passing the
joints of the rail path and local irregularities. In order to reduce shock loads, modern cranes and cargo trolleys
have buffers when they approach the end stops, which allow to extend the working stroke of the crane and
increase the reliability and safety of crane operation. The choice of the type of running rail is related to the
amount of load on the running wheels and the design features of the movement mechanism - conical running
wheels can move only on a convex rail, cylindrical wheels - on both convex and flat rails. The wear and tear of
the elements of the under-crane path leads to the failure of the metal structures of the under-crane beams, which
causes significant economic losses. The transition in crane structures from riveted under-crane beams, which had
discrete belt connections with defined mobility to welded beams with a rigid system of belt connections without
structural compensation of mobility, led to a significant decrease in the durability of welded beams.

The local stress state of the wall in the welded crane girders, which determines the fatigue strength in this
zone, can only be adjusted using the crane rail. But the operation of the under-crane path has not been properly
investigated until now. Possible deformations of both the running wheels themselves and the rail tracks depend
to a large extent on the height and nature of the rail joint, the shape of the rail and the speed of the running
wheels. In the article, a more precise definition of the loads that occur in the under-rail beams was carried out,
some assumptions were rejected and new calculation formulas were obtained. In addition, an analysis of the
influence of the method of installing rails on the value of force factors was carried out.
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