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THE CONTRIBUTION TO DIMENSIONING THE RIBS IN THB JACKET
OP THE MULTIROPE KOEPE PULLEY OP THE HOISTING MACHINE

SuMiaryi The development of the elaetosteties of the smooth
jacket or the multirope Koepe pulley of the hoisting machine has
been presented in the paper below. Results of the study of the mo-
dels of the jackets reinforced by one rib have been illustrated as
well as the study of the model of the jacket reinforced by two
ribs and the conclusions have been put down.

1. INTRODUCTION

Generalized forces appearing in the jacket of multirope Koepe pulley
of the hoisting machine have been defined for the Ffirst time by 0.Popo-
wicz in e theoretical way, and next in the same way by P.L. Sevcenko.
Theoretically calcalated values of the generalized forces needed empiri-
cal revision. So the investigations cn the steel models of the smooth
jecket [M ., [21 ., have been done end their results confirmed the rightness
cf the theoretical works [7], [8] -

1« the theoretical considerations the jacket of Koepe pulley is trea-
ted as the coat inside which there is a two - wsy state of stresses. In
the smooth jacket the maximum meridional moments - bending generating
lines of the jacket - appear on the arc loaded by the rope. Behind this
arc the momenta gradually decay to the zero state. Maximum parallel mo-
ments bending circles, and caused by the discontinuity of load on the
parallel, appear in the surroundings of these discontinuities. Maximum
meridional moments decisively influence the effort of the -material of
the jacket. The stresses caused by them are twice as much as the stresses
caused by maximum parallel momenta, and also several times greater than
the stresses caused by the membranous forces [3] .
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The author of this paper has made the Invetlgstiona on the model of
Koepe pulley made of metaplex along with a smooth jacket, [4] , and next
also on the model made of metaplex strengthening the jacket by one rib -
that was ring - shaped - located undsr the rope and in the middle of the
generating line [5]» 0Q - 1116 results of the studies point out at the
Important difference between stresses being present in the smooth jscket
and those present in a ribbed one. In the jacket reinforced by the rib
maximum meridional moments which are located on the rib have insignifi-
cant values in comparison to meridional moments in the smooth jacket.
Hovever, local meridional moments - according to the theoretical term are
present in the jacket in a proper distance from the rib. Maximum parallel
moments act in the plane on which the symmetric axis of the src loaded by
the rope is laying {angle X « 0 fig.1). The quantity of parallel local
moments depends on the height of the rib just in the smooth jacket in
depends on its thickness.

Using Clapayron’s law of elastic strain energy the author has deriva-
ted the formula for the determination of the maximum parallel moment in
the rib of tha multicable Koepe pulley of the hoisting machine [5] , R
The radial rib in the multirope Koepe pulley is placed under the rope
and the palM of ribs responding to the pairs of rope used simultaneous-
lyt one, twa and more.

The question arisest how do the ribs work together while csri”ing the
load caused by the pull of the ropes?

It was decided to carry out further research works on models described
in the paper.

2. RESEARCH WORKS OH MODELS WITH RIBBED JACKET

The research works were given deep consideration at the Institute of
Mining Mechanization of the Technical University of Silesia in Gliwice.

The modal of Koepe pulley made of metaplex was taken um in the works -
measurements of the strain of the rib and of the jacket being made be-
fore {fig. 1). The jacket of Koepe pulley was reinforced by one rib pla-
ced under the rope and in the middle of the generating lines of the jac-
ket. Dimensions of the rlbt height 0,021 m and thickenss 0,01 m, thick-
ness of the jacket being 0,003 m. Already existing test stand was used,
fig. 1, as well as measuring apparatus from works previously carried out
The measurements of the main strains were done by the method of the re-
sistary extensome - tery. The model of Koepe pulley loaded by fore« S,
fig. 1., realized by steel weights parallely hung et the and of the rope
directly girding the arc {itr. During the measurements the model wa
being turned by hand by angle 251 rsd with peripheral speed at about
0,06 m/s, and next in the opposite direction to the starting position.
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In this way two diagrams were obtained on the recorder x - y. The po-
tentiometr united due to coupling with the shaft of Koepe pulley was
reacting to the change of angular displacement at, giving a value of the
abscissa on the diagram, however, the bridge was reacting to values of
the strains corresponding to the ordinates. The tensometery rosettes were
stuck to the interior side of the rib and to the interior end external
sides of the jacket, fig. 1. The Jacket of Koepe pulley wee loaded by the
force which was causing the effort of the material below the limit accor-
ding to Hooke"s law.

The strains were measured in three stages. During the first stage the
jacket was reinforced by one rib with the tensometery rosettes stuck to
its interior side. The load of the rope was then Z « 100 N. During the
second stage the jacket was reinforced by two ribs - both 0,21 m high
and 0,01 thick. The second rib was stuck to the jacket keeping 0,03 m of
distance between the ribs. There were no tensometers on the stuck rib.
The jecket was directly loaded by the rope with the tension Z = 100 N,
and the ropes were placed over the with the tensometers. During the 1hird
atage the forse Z » 200 N was put to the rope placed over the rib without
tensometers in conditlous as before. The measurements of the strains were
done three times of each tensometar receiving in this way six diagrams
because Koepe pulley was being turned in two directions.

3. ANALYSIS OF THE RESULTS

The parallel and meridional strains of the rib are shown in fig. 2a
and fig.2b from the first stage of the works. The maximum parallel
strains, fig. 2b, appear on the symmetric axis of the arc loaded by the
rope and they are about twice as much as the maximum meridional strains,
fig. 2a.

Parallel and meridional strains of the rib are shown in fig. 2c, and
fig. 2d, from the second stage of the works. Maximum parallel strains are
observed in the same position as in the first stage and they are approxi-
mately twice less than the strains shown in fig. 2b, in the jacket with
one rib. The conclusion is obvious now that in the two - ribbed Jacket
the load of the rope is carried evenly by two ribs, that is in accordan-
ce to Bettle and Maxwell’s laws of mutuality of displacement.

We can assume that transmission the load by the ribs is not even if
the distance between those ribs is bigger. Proportion between the maximum
meridional and parallel strains is the same as in the first stage. The
plot of the strains from the third”stage is presented in fig. 3a and
fig. 3b - accordingly for the meridional and parallel strains. Charac-
teristics of the strains resemble those presented at stage one and two.
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Maximum velues of parallel strains are approximately twice as big as
those presented In fig. 2d, while load Is doubled. That would confirm
the conclusion concerning the colaborstlon of two ribs while carrying
the load puton one rib only. 8p and £r strains presented in fig. 3a
and fig. 3b,were charged into strains accordingto generalizdHooke’a
law,

P *
= a (£|50 £r,,>J
(1)
Srm77~"7 (Er + £p f

shills
Em 3 .10~ N/o2 - Young"s modulusi”
v« 0,4 - Poissone"s numberi”

The apparatus constant being 2,352 .10 has been taken into account
and responded to the values of £ » 0,01 m plotted on the diagrams.

Characteristics of the stresses have been shown in fig. 3c and fig. 3d
meridional and parallel accordingly.

It has been noticed that maximum meridional stresses are about three
times less than maximum parallel ones. At that, meridional stresses have
got minus charge in majority. In the smooth jacket these stresses have
got plus charge. The conclusions ere as follows! two - way state of stres-
ses appearing in the smooth jacket is almost one - way state of stresses
in the rib, and effort of the rib material deciaivly influences the pa-
rallel stresses.

4 . COHCUJSIONS

You can analysis the, results of researches of the multirope Koepe
pulley model and you can observe that!

1.-The radial ribs displace upon the Betti"s and Maxwell’s reciprocal
theorem.

2. The meridional stress is negative at the point of the maximum negative
eirouinferential stress of the rib.

3. Parallel stress declslvly influences the effort of tha rib material.

livaluea measured empirically for a material the pattern of studied pul-
ley had been made.
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3AOCET EXrEAJSOHETH msAWZS

Pig. 1. Diagram stand:

1- pattern driwing - wheel, 2 - structure carrying, 3 - system loading,

4 - deformetr measure, 5 - deformetr compensation, 5 - bridge deformator,

7 - pre emplitior, 8 - feeder cable stabilize, 9 - potentiometr, 10 - re-
cording RXY-101

Rys. 1. Stanowisko badawcze

1 - model kota pednego, 2 - konstrukcja no¢na, 3 - system obcigzajacy,

4 - tensometry pomiarowe, 5 - tensometr kompensacyjny, 6 - mostek, 7 -

przedwzmacniacz, 8 - stabilizator, 9 - potencjometr, 10 - rejestrator -
HTf-101
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PRZYCZYNEK DO WYMIAROWANIA ZEBER W PLASZCZU
WIELOLINOWEOO KOtLA PEDNEGO MASZYNY WYCIAGOWEJ

Streszczenie

Rozwazania dotycza wielolinowego kota pednego wzmocnionego zebrami
promieniowymi, ktérych oaie pokrywaja sig z osiami lin obcigzajacych.

Sity uogdélnione wystepujace w plaszczu kota pednego, pierwszy zdeter-
minowat O.Popowicz w spos6b teoretyczny, a nastepnie te sidy, roéwniez
teoretycznie, okreslit P.L. Szewczenko. Badania na stalowych modelach
ptaszcza gtadkiego sa przedstawione w pracach [i] , [2] , ktérych wyniki
potwierdzity stusznos¢ prac teoretycznych [7], [38] -

Autor przeprowadzit badania na modelu kota wielolinowego wykonanego
z metapleksu o $rednicy 0,2 m i ddugosci 0,2 m przy wzmocnieniu plaszcza
Jednym zebrem oraz przy wzmocnieniu ptaszcza dwoma zebrami. Jedno zebro
by4o obciazone, a drugie zebro nie obcigzone. Pomiary “konano metodag
elektrycznej tensometril rezystorowej, przy czym mierzono odksztalcenia
rejestratorem X-Y.

Z otrzymanych na wykresach odksztatcen réwnoleznikowych wynika, ,zet
przy ptaszczu wzmocnionym dwoma zebrami odksztalcenie cskaymalne sa
o potowe mniejsze w poréwnaniu do wartosci odksztaté» wystepujacych
przy jednym zebrze. Jest to zgodne z twierdzeniem Bettiego i twierdzeniem
Maiwella o wzajemnosSci przesuniec.

0 PABMEPAI1 HISEEP B OBOJIOHKE MHOrOKAHATHOrO
H1KHBA TPEHHH HOEbEHHOHI EAIHHHH

Pe3jue

PaccymAernw. Kacajcic« MHoroKaHaiBoro npHBoAaoro EKHBa, ycnaeiraoro paAH-
ycBHMa pfeOpana, och Koiophuc coshagaios ¢ o-"»* i cc;. KaTeKehhh.

00o00meHHbie chjiu, Haxoflamaeca b o06o0jtoiKe npaBOAHoro naaBa, nepmai Teo-
peiaaecKH AciepasHOBaji 0. llonoBay, saies Tasze TeopeiatecKa onpe,sejiHJi ax
®.J1. llieBteBKO.

B pa£5oiax [l] , [2] onacaBa acnsTaHas aa ciaJibHtoc MOAejssx rmaAicoit odojioh-
kb, peayjtbiaiH KOtopux no"TBepAHAH npaBHmbHocu» ieopeiHHecKHX pa6oT [7] ,
6]

Aaiop npoBea acnsiaHas na nowenn MuoroKaaaTHoro mKHBa, HsroioBmeHHofo
aa nJieKcarmaca .naaweipoM 0,2 U a AldiaHoii 0,2 k, ycaaaBaa o0SoaoaKy caaaajia
oakhm, a saieM fhyua.pSOpasa. Oaho aa osbep Haxosamocb nofl Barpy3xoil, HsMe-
peHaa 6hah bhuoabshu ueiCAoa 8JiexipaaecKoft pe3HciopHoli TeH30MeTpaa, Ae$op-
manaa npa otom H3*epjuiHCL peracipaiopoM | - Y.

ligjiyeetHtie rpa$HKH napajuiejibmcc (mapoTHHX) Aeiiopaauait CBBAeiembciByioT o
tom, bto npa oOomoaKe, ycaaeHHoit Aeyus. pefipaaa, aaKcaMajitHHe Aeitopuanaa
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H&no.TOBHHy MeHtme no cpaBBemuo O Beliatmaaua Ae$opaaifaftf noHBAHionaxoH npa
odhom pedpe. OooiBeioTByei STO yTBepxaeHHAM Benae a MaKCBelilia o B3aauone
peMeqeHHHXx .



