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Abstract: The article presents the design of a safety
device with slipping and axial shifting regimes, which are
separated in time and are used in order to recondition the
working capacity of a conveyer. Also, power analysis of
the operation of a safety mechanism is conducted, which
gives the opportunity to estimate the change in the
moment of rotation of a driven half-clutch and a screw T
depending on the change in the angle of the relative
turning of half-clutches p . Based on the results of the

static experimental investigation of the safety device, it
was determined that the given static analytical
dependences can be used in the engineering design of
different standard sizes of a safety device.

Key words: screw conveyor, the safety device, half
clutch, torque, groove.

INTRODUCTION

Screw conveyers are widely used for moving loose
and lump materials in different production processes.
However, when transporting some materials, a screw
working body may jam, which can be caused by the
clearance between the surface of screw rotation and the
inner surface of a directing case.

In order to recondition the working capacity of a
conveyer it is necessary to shift the jammed edge of a
conveyer in the axial direction from the place of
contacting with the material and, after the removal of the
surcharge, the elements of the drive must provide the
initial state of the working body for transporting the
materials to the unloading area.

The principle of reversing a jammed body, which is
carried out with the help of planetary safety devices,
which secure the reverse rotation of a conveyer from a
nonessential angle of turn to a couple of complete
revolutions with further reconditioning of its initial state, is
known.

Moreover, it is possible to shift the jammed working
body of a screw with the help of ball safety clutches with
edgewise making of holes both at clutch release and at
clutch engagement [1, 2, 3, 4, 5, 6, 7, 8].

Having analyzed the available investigations, it can be
deduced that the main disadvantages of the existing
safety devices, which ensure the reversing of overloaded
working bodies, are their constructional and technological
complexity, material holding capacity and unreliability in
use. Also, they have considerable overall size and when
working, there can be great dynamical load due to the
significant inertia power of the slave holes of a drive and
a working body with the automatic reconditioning of its
initial state.

MATERIAL AND METHOD

In order to improve the effectiveness of the
functioning of conveyers in the extreme conditions of
their operation, the circuit of a safety device is
propounded (Fig. 1. a), which ensures the axial shift of
a screw in the direction opposite to the direction of the
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Pe3srome: B cmammi npedcmaerieHa KOHCMpYKUisi 3arobibkHO20
npucmporo 3 po3dineHuUMu 8 4aci pexumamu 6yKcysaHHS
ma ocb08020 3MIiUWeEeHHs1 WHeKka Ors asmoMamuy4yHo20
8iOHOBMEHHA poboyo2o cmaHy KoHeeepa. TaKkox
nposedeHuli cumosull  aHania pobomu  3axucHo20
mexaHiamy, skuli 0ae 3mMo2y OUiHUMU 3MiHYy KPpymHO20
mMomeHmy eedeHoi niemycbmu i wHeka T 8i0 3MiHU Kyma
8IOHOCHO20 rposepmanHs nieMycbm p . BukoHaHi cmamuyHi

ekcriepumeHmarbHi 00CTIOXEHHS 3arobiKHO20 rPUCMPOL,
3a pe3yribmamamu SIKUX 8CMaHoeIeHo, Wo rpedcmaesieHi 8
cmammi  aHanimuyHi  3anexHocmi  MoXymb  6ymu
euKopucmaHi fpu iHXeHepHOMY MpoeKmys8aHHi PI3HUX
muropo3mipie 3arnobixHo20o MpUCMpPOIo.

Knroyoei cnoea: wHekosuli mpaHcriopmep, 3anobixHull
npucmpid, nismygbma, KpymHuli MOMEHM, KaHaeKa.

NEPEOYMOBA

[BUHTOBI TpaHCMOPTEPW LLUMPOKO BUKOPUCTOBYIOTHL Mif Yac
NEPEMILLIEHHST CUMKVX | KyCKOBVX Matepiania B PisHX BUPOOHMYNX
npouiecax. OfHak Npy TpPaHCMOPTYBaHHI Marepianis MOXXNuBI
3aKMNWHIOBAHHST MBUHTOBOTO POBOYOro opraHy, siki BUHMKaKTh
BHACMIQOK HAasIBHOCTI 3a30py MiX NMOBEPXHEK 0bepTaHHsi
LLHeKa Ta BHYTPILUHBOK MOBEPXHEID HANPAaBMSIHOUOTO KOXyXa.

Ons BiIHOBMNEHHS npave3naTHOCTi KOHBeepa
HeobXigHO BiABECTUM B OCbOBOMY HAMpPsSIMKY 3aKiIMHEHEe
pebpo WHeka Big KOHTaKTy 3 Marepianom, i B
nofanbLlIoMy MiCNst 3HATTS NEPEBaHTaXEHHS, eNeMeHTU
npvBoAy MOBUHHI 3a0e3ne4nT MOYaTKOBE MONOXKEHHS
pobo4oro opraHy Ans TpaHCMOPTYBaHHs Mmarepiany B
30HY BYBAHTAXXEHHS!.

Bigomun  npuHUMN  peBepcyBaHHA  3aKUMHEHOro
pobo4oro opraHy, $SKMM 3AIACHIOETLCS 3@ OOMOMOroH
nnaHeTapHnx 3anobikHWX MNPUCTPOIB, WO 3abesnevyloTb
3BOPOTHE MpPOBEpPTaHHA LUHEeKa Bid HEe3Ha4yHoro kyta
NMOBOPOTY [0 [EKiNbKOX MOBHMX OOEepTiB 3 HaCTYMHWUM
BiIHOBMNEHHSAM NOYaTKOBOrO MOOXKEHHS.

TaKoX MOXMMBUI Crocid OCLOBOrO BiABEAEHHS 3aKNMHEHOTO
rBUHTOBOrO POGOYOro OpraHy 3a [AOMOMOrOK  KyNbKOBMX
3ano6ibkHUX MydT 3 MPOINBHAM BUKOHAHHSIM JTYHOK, SIK Mpu
BUXOZ] i3 3a4enrneHHs, Tak i npu ix BxomkenHi[1, 2, 3, 4,5, 6, 7, 8].

3 aHanisy BigoOMMX AOCHiMKEeHb BMOHO, LLO OCHOBHMMMU
HefonikaMn  iCHyuMX  3amnobbkHMX  MPUCTPOIB,  SKi
3abe3ne4vyroTb peBEepCyBaHHS MEPEeBaHTAKEHNX POOOUMX
OpraHiB € X KOHCTPYKTMBHA Ta TEXHOMOriYHa CKNagHicTb,
BENVKa MaTepianoMicTkicTb, HeHaaiHICTb B poboTi. Takox
BOHM MarTb 3HauYHi rabapuTHi po3mipu, a npu ix poboTi
BVHMKAOTb BENWKi AMHAMIYHi HaBaHTaXKeHHs, BHAacnigok
3HAYHMX CWI iHepLii BegeHUX NaHok npmeogy Ta pobo4voro
OpraHy 3 aBTOMaTU4YHMM BiOHOBIMEHHSAM MOrO NOYATKOBOrO
MONOXEHHS.

MATEPIAN | METOOUKA

3 MeTo NiABULLEHHS eDEKTUBHOCTI (PYHKLIIOHYBaHHS
TpaHcnopTepiB y eKkcTpemanbHUX yMoBax ekcnnyarauii
3anpornoHoBaHa cxema 3anobikHoro npuctpoto (puc.t,
a), wWwo pJos3sonutb 3abesneunMTn OcCbOBe BiABEAEHHSA
LHeKa B HanpsaMKy MpPOTUNEXHOMY [0 HanpsiMKy
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material transportation at the automatic reconditioning

of its working mode.
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TPaHCMOpTyBaHHA  MaTepiany
BiJHOBMNEHHi poboYoro craHy.
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Fig. 1 — The constructive scheme of the safety device (a) and the scheme of the reamer of the working surface (b) /
KoHcmpykmueHa cxema 3arnobixHo20 npucmporo (a) ma cxema po3eopmku poboyoi nosepxHi eedyyoi nismygpmu (6)

When the working body of a screw conveyer is
jammed, the driven half-coupling of the device stops and
the driving one continues rotation. As a result, the main
unlinking of half-clutches takes place, in other words,
balls come out of holes with the value of &,. Then, the

balls move along the inclined working grooves with g
slope angle on the head plane of a driving half-clutch and
thus, smooth and “soft” axial shift of a screw working
body with the value of J, takes place, which essentially
decreases the dynamic overloading of the drive of a
screw conveyer. Due to the rotation of a driving half-
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IMpy BUHVKHEHHI 3aKMMHIOBAaHHSA POBOHOrO OpraHy LLIHEKOBOrO
TpaHcropTepa BeAeHa niBMydTa 3anobiKHOTO MPUCTPOIO
3yNMHAETBCS, a Bedyya npoposxye obepratuck. BHacnigok
LbOro BigOyBaETbCA OCHOBHE pPO3YensieHHs MiBMydT, TOGTO
30INCHIOETLCA BUXIA, KyNMbOK 3 JYHOK Ha BenuuunHy ¢, . Oani
KyNbK1 pyXaroTbCs MO MOXUIMX poboYMX KaHaBKax 3 KyTOM
Haxuny S Ha TopueBii NOBepxHi Begy4oi niBMydTH, i
TakKUM YMHOM 3[INCHIOETLCH MNMaBHE «M'SIKE» OCbOBE
BiABEAEHHS TBMHTOBOrO PoBOYOro OpraHy Ha BerMuUHY
3a30py J,, LU0 CYTTEBO 3MEHLLYE AMHAaMIYHE HaBaHTaXEHHS

Ha MpuBig WHEKOBOro TpaHcrnopTepa. BHacninok ob6epTaHHs
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clutch, balls return to their initial state moving along
inclined reverse grooves with y slope angle on the head
plane of a driving half-clutch, in other words, smooth and
“soft” reconditioning of the working capacity of a screw
conveyer takes place.

Figure 2 shows the constructive scheme and the
general form of the working surface of the driving half-
clutch of a safety device [9].

A

a)
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Bedyyoi nNiBMYydTU KynbkM 3axofsdTb Y  MOYaTKOBE

MOSIOXKEHHS, PyXalounChb NpY LbOMY MO MOXMINX 3BOPOTHUX
KaHaBKax 3 KyTOM Haxurny y Ha TOpLEBIi NOBEPXHi BEAyHOI
niBmygty, TOO6TO  BigOyBaeTbCcs  MnaBHE  «M'SIKE»
BiAHOBMEHHS pob0YOro CTaHy LLUIHEKOBOIO TpaHcrnopTepa.
Ha puc. 2 306paxeHi KOHCTPYKTMBHa cxema Ta

3aranbHuin BUrnsg4 pobo4voi noBepxHi Beayqoi niBMydTn
3anobixxHoro npuctpoto [9].

Fig. 2 - The constructive scheme (a) and the general form (b) of the working surface of the driving half-clutch of a safety device /
KoHcmpykmuegHa cxema (a) ma 3azanbHul suessio (6) poboyoi nosepxHi eedyyoi niemyghmu 3arnobixkHo20 npucmMporo

In order to analyze the variations in the value of the
moment of rotation from turning the half-clutches of a
safety device at different stages of its actuation, power
calculation was conducted.

At the first stage, the linkage of the balls and the holes of
a driving half-clutch is to be considered (Fig. 1. b).

The initial 7,, and the maximum T, moment of

1max

rotation is determined using the following formula (1):

T, =T, =

Ana aHanisy 3MiHA BEMnWYMHW KPYTHOrO MOMEHTY Bif
npoBepTaHHA NiBMydT 3anobikHOrO MPUCTPOK Ha PI3HUX
eTanax CrpautoBaHHS 3anobiKHOro MpUCTPOK NpPOBEAEHWUN
CUIOBUIA PO3PaxyHOK.

Ha nepwomy eTtani po3rfisHEMO 3ayernsieHHst Kynbok 3
nyHkamum Begydyoi nisMydTm (puc. 1, 6).

Mpn ubomy nouyatkoBu T, Ta MakcumanbHun T,

1max
KPYTHUA MOMEHT BU3Ha4daeTbcs 3a hopmyrnoto (1):

Rcd,

lo 1max

where R - radius of balls disposition; ¢ — spring stiffness;
— radius of a ball;

1)
r—h—tgq)\]’rz—(r—h)2
Jrz —(r—h)2 +(r—h)tge
e R - papgiyc posTallyBaHHSI KyMbOK; C - XOPCTKICTb
NPY>XVHW; &, - NonepeHii HaTar NpyxuHu; - pagiyc

0, — preliminary spring pull; r
h —maximum value of the movement of balls on the
surface of holes; ¢ - angle of friction.

At the second stage, when balls with a driven half-clutch
move along the inclined working groove of a driving half-
clutch, which causes the axial shift of an overloaded screw
(fig/ 1, b), the initial T,, and the maximum T, moment of

2max

rotation is determined using the following formula (2):

T20=]'2

max

where x, - is the running value of a ball coming out from a

working groove.

At the third stage, when balls with a driven half-clutch move
along the inclined flat surfaces of a driving half-clutch
towards the holes in order to recondition the initial position of

57

Kynbku; h - MakcMmanbHa BenM4mMHa nepemilleHHs KyrnbokK
Nno NOBEPXHi NTYHOK; ¢ - KyT TepTA.

Ha gpyromy eTani, npu SKoMy KySbku 3 BEAEHOIO MiBMYJTOO
nepemillaloTbCa MO Noxumii pobodin KaHaBLi Bedy4ol
niBMydoTy, LLO CNPUYMHSIE OCbOBE BiABEAEHHS NMepeBaHTaXXEHOTO
WwHeka (puc.1, 6), novatkoBuin T,, Ta MakcumanbHUm T,

2max
KPYTHUI MOMEHT BU3HAYa€ETbCA 3a 3anexXHicTio (2):

cR( +h+x,) @)
tg(90" - B-¢)’
ae x, - 6ikyya BenuuuHa BMXOdy Kynbku 3 poboyoi

KaHaBKMW.

Ha TpeTbomy eTani, npu SKOMY Kyfnbka 3 BeOEHO
niBMydTOl0  NEepeMilaloTbCd MO MOXMANX  MMAOCKMX
NOBEPXHAX BeAyqoi MiBMydTW B HaMpAMKy MyHOK Ans
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the whole system (Fig. 1. b), the initial T,, and the maximum T,

moment of rotation are determined using the following
formula (3):

T,

30

=T

3max

where x,. —running value of a ball entering a reverse
groove.

Fig. 3 shows the dependency of the change in the moment
of rotation of a driven half-clutch and a screw T on the
change of the angle of the relative turning of half-clutches
p, in static state in different angle positions of half-
clutches in one cycle of the actuation of a safety device.
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BiJHOBJIEHHS MOYATKOBOrO MOJSIOXKEHHS BCIi€i cucTemmu
(puc.1, 6), novatkoBMn T,, Ta MakcumanbHuii T,

3max
KPYTHUIA MOMEHT BU3HAYaeTbCs 3a 3anexHicTio (3):

CR(é‘0 +h—x2)

, 3
tg (90 —;/+(p)
ae x,
KaHaBKy.

Ha puc. 3 npeacraBneHa 3anexHiCTb 3MiHW KpPYTHOrO
MOMEHTY BeAy4oi NiBMydTH i lWiHeka T Big KyTa BigGHOCHOIO
npoBepTaHHs MiBMYT o, B CTAHUYHOMY CTaHi Npu Pi3HUX
KYTOBMX  MOMNOXEHHAX  MiBMypT npy  OAHOMY LMK
cnpautoBaHHs 3anobiXkHOro NPUCTPOLO.

- OiKyya BenuuMHa BXOAYy KyrNbKW Yy 3BOPOTHY

Zone of the reverse movement of a screw /

30Ha 3BOPOTHHOTO PyXy HIHEKa

90
g deg / zpad

Zone of alf-clutches coming
into their nitial state /
30Ha BXOMKEHHA MiBMY(T B
[0YaTKOBE MOJIOKEHHS

7
—

Zone of the reconditioning of the

7 Nm/Hm
757
Zone of the operatin condition of a clutch /
3oHa pobodoro pexumy MyqQTH
Zone of the full shift of a screw /
30Ha MOBHOTO BiJIBE/ICHHS IITHEKa
651 A\ /-
541
9= ——
0 0 53
_76 | Zone of the smooth shift of half-clutches // __
’ 30Ha [IaBHOTO BigAaneHHus miBMydT
i
Zone of the maximum shift of a screw /
30Ha MaKCHMAaJILHOTO BiJIBEJICHHSI IIIHEKA

working capacity of the conveyer /
30Ha BiAHOBJICHHS pOOOYOro CTaHy KOHBEEpa

Fig. 3. — Dependency of the change in the moment of rotation of a driven half-clutch and a screw T
on the change of the angle of the relative turning of half-clutches p /
BanexHicmb 3MiHU KpymHo20 MomMeHmy 8edyyoi nismychmu i wHeka T 8i0 Kyma 8iOHOCHO20 nposepmaHHs rniemygm p

In order to determine the pattern of the change in the
maximum moment of rotation at different stages of the
actuation of a safety device and, also, in order to
determine the adequacy of the theoretical calculations,
static experimental investigation was conducted.

For this reason the half-clutches of a safety device
were installed in the grips of a pilot machine KM-50-1.
The load of the driving half-clutch was performed with the
help of rotating the lower grip by an electric motor
through a gearing system. The value of the moment of
rotation was measured using a circular scale while the
relative deviation of the half-clutches was measured
using an angular scale. Furthermore, the machine is
equipped with a recording device, with the help of which
the curve of the dependence of the moment of rotation on
the angle of the lower grip turn was traced.

The general view of the test bed, in which a safety
device is installed, is shown in fig. 4.
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3 MeTOH BM3HAYEHHS XapakTepy 3MiHM MakCMMarnbHOro
KPYTHOrO MOMEHTY Ha pisHMX eTanax CrnpautoBaHHs
3anobikHOrO  MPUCTPOIO, @ TaKoX  BCTAHOBMEHHS
a[eKBaTHOCTI TEOPETUYHUX PO3PaxyHKIB MPOBEAEHO MOoro
CTaTUYHi eKkcrepuMeHTanbHi AOCHIMKEHHS.

Ons  uboro niBMycdT  3anobikHOro  MpUCTPOIO
3akpinnoBanu y 3axsartax gocnigHoi mawmnHn KM-50-1.
HaBaHTaxeHHss Begy4qoi niBMydpTW 3AdincHoBanu 3a
[0MoMoroto obepTaHHA HWXXHBOTO 3axsaTy
€NeKkTpoaABUIYHOM Yepe3 cucTemy nepepad. 3HayeHHs
KPYTHOro MOMEHTY BM3Ha4anu 3a KONOBOIO LUKaro, Npu
LUboMYy, ikcyBanu BigHOCHE 3MilleHHs niBMydT 3a
[OMOMOrol KyToBOi LiKanu. TakoX maluMHa ocHalleHa
3anucylo4YMM  MPUCTPOEM, 3@  LOMOMOrOK  SKOro
BMKPECINIOETLCA KpMBa 3anexHocCTi MOMEHTY Big KyTa
NMOBOPOTY HWKHLOIO 3axBaTy.

3aranbHWiA  BUIMS4 — JaHOrO  CTeHdy, Ha  sikomy
BCTaHOBMNEHW 3anobixkHWIA MPUCTPIN 306paxxeHo Ha puc. 4.
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Fig. 4 - General view of the test bed, in which a safety device is installed /

BaeanbHuli suenad cmeHdy, Ha IKOMY 8cmaHoeeHul 3anobixHUl npucmpid

In the process of experimentation, the value of the
moments of rotation depending on the angle of the turning
of a driving half-clutch was measured in a tenfold trial.

RESULTS AND DISCUSSION

Based on the results of the investigation conducted, it
was determined that the uncoupling of half-clutches took
place at the maximum moment of rotation, which greatly
decreased when the balls were coming out of holes onto
the inclined working grooves of a driving half-clutch. During
the movement of the balls along the working grooves,
there is no significant increase in the moment of rotation.
In case of the movement of the balls along the inclined
reverse grooves the antimoment arises, but its value does
not exceed the moment of the actuation of a safety device.

Fig. 5 shows the results of theoretical (solid line) and
experimental (dashed line) investigation.

The analysis of the graphical dependence shows that the
error between the results of the theoretical investigation
and the experimental investigation ranges from 3.5 ...19.1%.

Thus, based on the results of the comparative studies, it
was determined that previously deduced analytical
dependences (1), (2) and (3) for measuring the moment of
rotation, transmitted by a safety device, adequately depict
the real processes of the actuation of the designed safety
mechanism. That is why the analytical dependences can
be used in the engineering design of different standard
sizes of a safety device.

Mpn npoBedeHHi fJocnigXeHb dikcyBany 3HAYEHHS
KPYTHMX MOMEHTIB B 3anexHOCTi BiA KyTa MnpoBepTaHHS
Beay4oi NiBMydTW B AECATUKPATHI MOBTOPIOBAHOCTI.

PE3YIIbTATU

3a pesynbTaTamu [JOCHiOXeHb BCTAHOBMEHO, LWO
po34enseHHs nisMydTt BinbyBanocb npu
MaKCUManbHOMY KPYTHOMY MOMEHTI, SIKMA 3HA4HO

3MEHLWYETLCA MpW BUXOAi KyNbOK Ha noxuni poboui
KaHaBku Bepy4oi niBMydpTun. llig yac pyxy Kynbok no
pobounx KaHaBKax KPYTHUA MOMEHT 3pocTae
CyTTEBO. Y BUMAAKY PyXy KyrbOK MO MOXUIIUX 3BOPOTHUX
KaHaBKax BMHMKAE NMPOTMMOMEHT, OAHaK MOro 3Ha4yeHHs
He nepeBULLYE MOMEHT CrpauloBaHHa 3anobiXHoro
NMPUCTPOIO.

Ha puc. 5 npeacrasneHi pesynstatv TeOpeTUYHKX (CyuinbHa

NiHiSA) | eKcnepuMeHTanbHNUX (LLUTPUXoBa NiHis) 4OCHioKEHD.
3 aHanizy gaHux rpagiyHux 3anexHocTe’ BUMOHO, LU0

noxubka Mix pesynbTatati TEOPETUYHUX | EKCIEPUMEHTaNbLHNX

pocnigxkeHb 3HaxoauTbesa B mexax 3,5...19,1%.

Taknum ynHoMm, 3a pesyrnbTaTtamy NoPIBHAMNBHUX JOCHIMKEHD
BCT@HOBIIEHO, LLO NMOMepenHL0 BYBEAEHI aHanTUYHI 3anexHoCTi

(1), (2) i (3) BNA BM3HAYEHHSI KPYTHOMO MOMEHTY, SKWUWA
nepenae 3anobikHWI NPUCTPIA, agekBaTHO BigobpaxatoTb

pearnbHi Npouecy crpawutoBaHHs Po3pobrieHoro 3anobikHOro

MexaHiamy. ToMy p[aHi aHaniTU4Hi 3anexHOCTi MOXYyTb

OyT BMKOPWCTaHi NpuW iH>XEHEPHOMY NPOEKTYBaHHI Pi3HMX

TMNOPO3MipiB 3an0GiXKHOro MPUCTPOLO.

T Nm/H
D=115 mm /mm
75 d=12 mm/mm
a=47"
60 c=18,5 N/mm / H/mm |
G,=15 mm/mm
45 rp=5°
=35°
0 |73
2]
0 U 20 30 40 50 60 7N\ai€g/zpﬂﬁ

-5 |
Fig. 5 - Graphical dependency of the change in the

moment of rotation of a driven half-clutch and a screw on the change of the angle of

the relative turning of half-clutches / paghbiyHa 3anexHicms 3MiHU KpymHO20 MOMeHmMY 3anobixXHO20 MpUCMPOro 8i0 3MiHU Kyma
8iOHOCHO20 rposepmaHHs rniemygpm
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CONCLUSIONS

On the basis of the conducted patent survey and
having analyzed the existing constructive and
technological schemes of the safety devices of screw
conveyers, a new construction of a safety device is
propounded. The construction allows reducing the
dynamic load of the drive, which greatly increases the
longevity and improves the operational reliability of screw
conveyers. Moreover, power analysis of the operation of
a safety mechanism is conducted, which gives the
opportunity to estimate the change in the moment of
rotation of a driven half-clutch and a screw T depending
on the change in the angle of the relative turning of half-
clutches p. Based on the results of the static

experimental investigation of the safety device, it was
determined that the error between the results of the
theoretical investigation and the experimental investigation
ranges from 3.5 ...19.1%. That is why the given static
analytical dependences can be used in the engineering
design of different standard sizes of a safety device.
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BUCHOBKU

Ha ocHoBi npoBedeHoOro naTeHTHOro ornsgy, Ta
aHanidy iCHyl4YMX KOHCTPYKTUBHO-TEXHOSOTMYHUX CXEM
3aXMCHUX npucTpoiB rBUHTOBUX KOHBEEDIB
3aMponoOHOBAHO  HOBY  KOHCTPYKUil0O  3anobikHoro
NPUCTPOIO, SIKa A03BOMAE CYTTEBO 3MEHLUMTU AMHAMIYHI
HaBaHTaXeHHs Ha npuBi4, WO 3HAa4YHO nigBuULLYE
JOBrOBIYHICTb Ta  eKkcnnyaTauiHi  XapaKTepuCTUKK
LUHEKOBUX TpaHCMopTepiB. TakoX NpoBeOEeHUN CUMOBUIA
aHania poboTn 3anobixkHOro MexaHiamy, siKUin aae 3mory
OLiHUTM 3MiHY KPYTHOTO MOMEHTY BeAeHOI MiBMydTH i
WwHeka T Bi4 3MiHM KyTa BIOHOCHOrO MNpPOBEPTaHHS
niBMydT p. BukoHaHi cTaTWyHi ekcnepumeHTanbHi

[ocnigXeHHs 3anobixkHOro NpUCTpoto, 3a pesynbTatamm
SKMX BCTAHOBMEHO, WO noxubka MK pesynbrataTtu
TEOPETUYHUX | EeKCMepUMEHTanbHUX  OOCHIMKEHb
3HaxoauTbca B Mexax 3,5...19,1%. Tomy npegcraBneHi
B CTaTTi aHaniTM4yHi  3anexHocTi MOXyTb  OyTu
BUKOPUCTaHI MpU iHXEHEePHOMY MPOEKTYBaHHI Pi3HUX
TMNOPO3MipiB 3anoGiXKHOro MPUCTPOLO.

BIBNIONPA®IA

[1]. Cynumos B.K., Cynumosa T.B., lesko P.B. (1986) -
lpedoxpaHumernbHoe ycmpoticmeo, A.c. 1437597, MKU
F16D 7/04. Ne4155124. Bron. Ne42. — 3 c.;

[2]. TeBko B.M., 'eBko P.B. (1989) - lNpedoxpaHumeribHoe
ycmpoticmeo, A.c. 1456342, MKW B65G 33/24. Ne4102349.
Bron. Ne5. — 3 c.

[3]. MonsikoB B.C., Bapabaw N.00., Psaxoscekuin O.A. (1979) -
CnpasoyHuk rno mygpmam, JNeBoB, MalumHocTpoeHue, 344 c.;
[4]. Maenoea |.0., Bitposun A.O. (2003) - Cunosul
pPO3paxyHOK WapHIpHUX efleMeHmie 2Hy4yKoz20 earny
28UHMOB020 p0ob0o4o20 oOpeaHy, TepHoninb, BicHMK
TepHoNiNbCbKOro AepXXaBHOro0 TEXHIYHOro yHiBepcuTeTy,
Tom 8, ISSN 1727-7108 C. 44 — 49;

[6]. Szafranski J1., Poek K., Solecki B. (1990) - besneka
34enneHHs1, nateHt PL 276221 (A1), MIK 1-7 F16D, PL
19880276221 19881202, MNonbLa, M. 2

[6]. Baptocik M. (1997) - OOHoCrnpsIMOBaHOI 38'A3KOM
besnexu npokamku murny, nateHt PL 178315 (B1), MINK 1-
7: F16D 7/06, PL 19950312063 19951223, Monbwa, nap. 3;
[7]. Rupeta Y., Leplarczyk [., Potoczny M. (2012) - besneka
mepmsi 34yennerHs, nateHt PL 393978 (A1). MINK F16D
7/00, PL 20110393978 20110221, MonbLua, nap. 3

[8]. Bypsk M.B. (2004) - ObzpyHmyeaHHs napamempis
HU3bKOOUHaMIYHUX — KyrbKOBUX — 3arobikHUX  Myghm,
AsTtoped. Kana. TexH. Hayk. XmenbHuubkui, — 22 C.;

[9]. TeBko P.B., Knengin O.M (2012) - 3anobikHul
npucmpiti, Nat. Ne71785, MINK F16D 7/00, Ne u201200608;
Bron. Ne 14, YkpaiHa, C. 2



