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ONPEAENAHE HA AMAMETBHPA HA KPBIrOBATA PEJICA MPU OMOPHO-BBPTALLK
YCTPOUCTBA C POJIKU

Xpucmo Leiipemos

MunHo-2eonoxku yHugepcumem ,Ce.UeaH Puncku”, 1700 Cogbus, sheiretov@abv.bg

PE3IOME. HanpaBeHu ca W3unCneHnss Ha AuameTbpa Ha kpbroBaTa perica Ha BbpTAL Ce rpaidepeH KpaH Npu M3non3yBaHe Ha [Be METOAWKM: MbpBaTta no
YCIOBMETO 3a YCTOYMBOCT HA BBPTALLATA Ce 4acT W BTOpaTa Mo YCMOBMETO 3a MUHUMANHO HaTOBapBaHe Ha porkuTe. HanpaBeHo € cpaBHeHWe Ha NomyyeHuTe
peaynTaTv no ABETE METOAMKM.

HanpaBeH e u3Boga, Ye onpedenso ycrosue 3a onpedensHe Ha Heobxooumus AvameTbp Ha kpbroeaTta pernca e BTOPOTO, T.e. fia HAMa POnku, KOUTO ca
HaToBapeHn ¢ obpaTHW CUnKM 1 ja Ce CTPeMAT Ja ce OTAensT oT pencara. pu mambk 6poit ponku (n=20) pe3ynTatute no ABeTe METOAWKM ca eaHakBu. [Mpn no-
ronsiv 6poi Ha ponk1Te NO BTOpaTa METOAMKA Ce MoMyyaBa No-ronsim Heobxoaum anameTbp.

MonyyeHuTe pe3ynTaTi 1 HaNpaBeHUTe M3BOAM MOTaT fie Ce U3NonaysaT v Npu eaHokodosuTe Barepy.

DETERMINATION OF YHE DIAMETER OF THE CURCULDR RAUL OF ROLLER SLEWUNG DEVICE
Hristo Sheiretov
University of Mining and Geology “St.lvan Rilski” Sofia, sheiretov@abv.bg

ABSTRACT. The diameter of the circular rail is determined for a slewing grab crane. Two methodologies are used: the first is based on the condition for the stability
of the slewing platform and the second — on the condition for the minimum loading of the rollers. The results of the calculations of the two methodologies are
compared.

A conclusion is made that the determining condition is the second, i.e. there must be no rollers, loaded with opposite forces, which tend to set apart from the rail. If the
number of the rollers is small (n,=20) the results of the calculations are almost equal. But if the number of the rollers is greater, the calculated diameter when using
the second methodology is greater.

The results of the calculations and the conclusions can be used for excavators also.

YBop KbaeTo:
Myem — YCTAHOBABALL, MOMEHT Ha CUMUTE [EACTBYBALLM BbPXY
BbPTALLATA CE YACT CIPAMO T.A;

OnopHO-BbPTALYMTE CE YCTPOICTBA C POMKKA Ce U3NoM3ysaT Mosp — 0bpbLLaTeNeH MOMEHT Ha CinuTe AeVicTBYyBaLL BbPXY
npu Garepute M BbPTAWMTE ce KpaHoBe. CbCTOAT ce OT BbPTALLATA Ce YacT cnpsamo T.A,
KOHWYHM WM LUMIMHAPWYHW POMKM KOHTaKTyBalLM C ABe
KPBroBU PENcM MOHTUPAHW Ha BbpTALlaTa ce nnargopma u Mpean Aa onpefenvM AnameTbpa Ha Kpbroara penca
X0ofoBaTa 4acT Ha MalwuHaTta. Pomkute ca CBbp3aHu ypes Tpsibea fia ce onpedenv ronemuHaTa Ha NPOTUBOTEXECTTA. Ta
MOCTOBE KbM LiEHTparnHa Lianda WnM ca narepysaHu KbM Cce onpedens OT YCNOBWETO PaBHOAENCTBYBALLaTa OT BEpTU-
cenapartopeH o6p'bq (rox6epr’ 1988) KaJTHUTe CUInn Npn HaToBapeH U HEHATOBapEeH KpaH (d)l/lrl) na
Ce HamMpa Ha efHO W CbLLO pa3CTOsHME OT 0CTa Ha BbpTEHE,
B HacTosiata cratusa Le pasrnefame KOHKpeTeH mpumep T.e.
Ha BbLPTALW, Ce rpaidepeH NPUCTAHULLEH KpaH, KOWTO
NPeXBbPNA HacUMHWA MaTepuan OT Lurena BbpXy MEHTOB (Q +G+G g )' +G¢ lg +Gy —
TpaHcnopTbop (Trumper, 2010). Q+G +Gpg +G; + G, +Gy +Gpy +G,y, +G,
OnpepensiHe Ha AMameTbpa Ha Kpbroeara penca “Cile =Gl =Cun =Cala _
Mo YCNOBUETO 3a YCTOMYUBOCT Ha BbpTALLaTa Ce
Yyact Gl + G lnn + Gunlun + Gl —

" Gy +Gpy +Gyp +G, + Gy + G, +G + G
YcnosueTo 3a yctonumsocT e (TpockonsHeku, 1957):

~(G+Gys I -G, G,

M8 * M8

M , KbAETO:
—Lm >13 1) i

obp
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HOMEPp Ha ponkuTe

HaTOBapBaHe BbpXy POSkuTe

®ur.1 Cxema 3a onpeaensiHe Ha AUamMeTbpa Ha PONIKOBO ONMOPHO-BBLPTALLO YCTPONCTBO

Q, G, Gps, Ge, Gue, Gk, G, Gun, Gn — CHNN Ha TexecTTa Ha
TOBapa, MOABWKHUS POMKOB OMOK, HEMOABWXHWUS PONIKOB
Oriok, cTpernata, MexaHM3Ma 3a BbpTeHe, kabuHaTa,
nnatgopmata, MexaH13ma 3a Nofiem 1 NpoTUBOTEXECTTa;

I, Ic, lwe, Ik, lon, lun, In — paMeHa Ha CbOTBETHWUTE CUMK 4O OCTa
Ha BbpTEHe.

Mpu 3apageHn Q=30kN, G=1kN, Gps=1kN, G¢=25kN,
Gme:9kN, GK:3OkN, Gnn:21kN, Gmn:18kN, I:12m, |c:6,2m,
lue=1m, =0,1m, |ns=0,6m, lu==1,6m 1 [,=2,8m ce nonyyasa:

G,f +254G, -1311270=0
Gn=113 kN. Mpuemame Gn=120 kN.

Mycm :Gn'(ln +X)+GHM‘(|HM +X)+Gnn'(|nn + X)+
+G, (I, +X) 4Gy (x — 1, ) = 366 +198.x

Moﬁp =(Q +G +Gp6)(l —x)+GC.(I —x)+Pm.hm +
P.h. +P.h, +M,,

KbAETO: X-pa3cTosiHue OT T.A B0 OCTa Ha BbpPTEHE;
Pm, Pc, P« — cum oT BATbpa BbpXy TOBapa, CTpenara w

kabuHarta;
hm, he, h« — pameHa Ha cunnTe OT BATbPa CNPAMO PaBHKHATA,

KbETO € Pa3noJIoXKeH KpaHa,
Muy — WHEPLUMOHEH MOMEHT OT BbPTEHETO Ha KpaHa.

187



P, =S,k k,.p=2311230=083kN
P, =S.k,k,.p=2504.1230=48 kN
P, =S,k k,.p=7511230=27kN

Sm, Sc, Sk — 00BeTpeHn nnowm Ha ToBapa, CTpenata W
kabuHaTa;

ks — KOEHULMEHT Ha 3aMbBaHe HA CEYEHMETO;

Ka — KOBUMUMEHT HA aEPOANHAMMYHOCT;

p=30kN/m2 — HansiraHe Ha BATbpa.

. 2
My, = (Q +G)‘ > 2 N +
g-hw

2
+ 2 (6,51 + G, I, —G, 1o h)
g

N
a)‘_
30

Mpu hm=10,5m, he=7m, hx=2m 1 n=2min- ce nony4asa:

w=021rads; Muw=20,6kN.m
Mosp = 609 — 57.x
ToraBa:
366+198X S 13 x=156m
609 —57.x

Mpuemame x=1,6m.
3a amameTbpa Ha Kpbroeata pesica ce nony4asa:

D=2x=32m

OnpepensiHe Ha AgUamMeTbpa Ha Kpbropara
penca no ycnoBueTo 3a MUHUMArHo
HaToBapBaHe BbPXy PONKUTe

MWHUManHOTO HaToOBapBaHe BLPXy ponkute (cpur.l)
TpsibBa Aa e no-ronsiMo unn pasHo Ha Hyna (Foxbepr, 1988),
T.€.

NJ™ =—— >0 @)
n

KbeTo:
V - cyma oT BepTUKanH!Te CUNK;

no — Bpoi Ha ponkuTe;

M — pesynTaHTeH MOMEHT Ha BCUYKM CUMM CMPSIMO OCTa Ha
BbPTEHE,;

N — pasCcTOsHUS MeXay LIEHTPOBETE Ha POSKWTE W OCTa Ha
BbpTEHE.

Ako  Npmin<Q ToraBa 3afHMTE ponkM e Obaar
HaToBapeHu ¢ obpaTHa Mo Nocoka CUMK U POMKUTE Lie ce
CTPEMST Aa e OTAENAT OT A0NHATa KPbIoBa perca.

HepaseHcTBOTO (2) MOXe fia ce npeobpasysa BbB BUAA:

2.\/.Zn:ri2
i=1

M.n,

D<

Kato n3nonsysame 3aBUCUMOCTUTE:!

3a KOHKpETHWS nNpumep OMnpeaensMe CTOMHOCTUTE Ha
BenuunHute V u M.

V=0Q+G +Gp6 +G, +G, +G, +G,; +
+G,, +G, = 255kN

M =(Q+G+Gy )l + Gl +Gyglye — Gy —
—Gppdnn —Goudpy —=Gn g +Pohe + P + M, +

nntnn T v v

P, h, =243kN

HanpaBeHn ca u3uucneHust 3a AnameTbpa Ha KpbroBaTta
penca no copmyna (4) npu pasnuyeH Gpoit Ha POMKUTE No.
PesynTatute ca AafeHu B fonHata rabnuua:

No 20 36 44 84
D [m] 3,19 3,44 3,51 3,66
MU3Boau

OT HanpaBeHUTe M3YNCTIEHMS N0 ABETE METOMNKM Ce BUXAA,
ye onpefensiua e BTopata metoauka. Mpu Gpoii Ha ponkuTe
no=20 ce nomnyyaBaT edHaKBM CTOMHOCTW 3a OMameTbpa Ha
Kpbropata pernica, HO Mpu no-ronsM Gpoit Ha pomnkuTe no
BTOpaTa MeToaMKa Ce MofyyaBa no-ronsM Heobxogum auma-
MeTbP.
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