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Abstract

The design of a sliding bearing for reciprocating rotational motion with a movable spring liner
is presented, which can be used in various units of transport equipment and process equipment. The
working surfaces of the bearing operate in a selective transfer mode, thereby providing an effect of
non-uniformity. The mode and uniformity of wear is achieved with the return-rotational movement of
the shaft or outer ring due to the twisting and unwinding of the spring liner, braking occurs
respectively on the inner or outer surface of the spring insert («ratchet effect») only in one direction,
depending on the direction of winding the spring. In the process of work, the contact line on the
working surfaces changes, which also leads to a decrease in their wear and tear. The process of
manufacturing the bearing parts simplifies and simplifies the assembly process itself.
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Studies of the mechanisms of NOF (normal oxidative friction), ST (selective transfer), and the
phenomenon of friction nonconductivity (FN) (friction nonconductivity) are followed by two co-
operating conditions for increasing the stability of the effect of non-use:

1. Activation of working surfaces by plastic deformation.

2. Suppression (restriction) of oxidation processes on the working surfaces of bearings.

In traditional bearings operating with a gap, these conditions are not met.

The probability of the appearance of gaps and interference in the conjugation can be
determined using the Laplace integral theorem [1]. Thus, if the probability p of occurrence of event A
in each variant is constant and different from zero and one, then the probability Pn (ki, k,) of the event
that event A appears in n variants from k; to k, times is approximately equal to a definite integral

1 x _,2
Pn (kg ko) = —— J e 27/ 24z,
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where e, and the probability of non-occurrence of the event q = 1-p.

In solving problems using the Laplace integral theorem, special tables are used, since the
indefinite integral is not expressed in terms of elementary functions. The table for the integral is
available in the reference literature [1].

Assuming the normal size distribution law, we determine the determination of the value of X in
the interval from x1 to xi + 1 according to the formula:

P(X) = &(Xi1) - @(x),  (2)
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where the values of the function @ (x) are the probabilities of finding a random variable x in a
given interval.

Since we need minimum values of clearance gaps, we will use transitional plantings. In
metrology, the conventional designation of the interference is N, the gap is Z.

In order to use the table of the Laplace function, the values of z; and z; . ; having a size are
converted into dimensionless quantities x1 and xi + 1. To do this, we define the standard deviation for
the transitional landings:

07 = (meax -N pmax)/G’ 3)

Then the given intervals z;and z; . ; are replaced by the quantities
Xi+l:[zi+1_zm(Nm)]/UZ’ (4)

Here Zm (Nm) is the average gap-interference value determined for the selected landing using
the formula:

Zm(Nm):O.S{meaX(NpmaX)J’_mein(Npmin)}, (5)

The probability P (x) of the appearance of conjugations in the interval z; (x;) ... zi+ 1 (X +1) IS
determined by the formula 2.

Plantings of the conical spring liner do not obey the traditional method of planting, therefore it
is suggested to introduce an original method for calculating such plantings. A design of a sliding
bearing for reciprocating rotary motion is proposed in which these conditions can be met [2-5]. The
new design of the slide bearing for the reciprocating-rotational motion (Figure 1) consists of a shaft 1,
an outer ring 2 and a spiral insert 3 arranged in the form of a coil spring therebetween. The spiral liner
is movable, conical with a cone angle of 1 to 5 degrees, wherein the diameter of the wire of the spring
d is equal to half the gap between the diameter of the shaft D and the diameter of the opening of the
liner D + 2d. In this case, it is installed with interference on the ends, and also with interference on the
inner and outer surfaces to ensure the constancy of the «ratchet effect» [6,7].
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Figure 1 -Conical sliding bearing for reciprocating rotary motion
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The main difference between this bearing and the traditional one is to provide an elastic
tightness instead of a gap on its working surfaces. The bearing is provided with a movable liner in the
form of a helical coil spring (intermediate member), which in the oscillatory mode is forced to rotate
only in one direction and thus uniform wear and distribution of the lubricant is achieved. The front
suspension of most GAZ models is independent, lever type, on twisted cylindrical springs, working
together with two telescopic shock absorbers and a stabilizer of lateral stability. It is mounted on a
detachable crossbeam and represents an independent unit. To facilitate the management of the car, the
pivot pin is mounted on two needle bearings protected from dirt by rubber rings, and the axial force is
perceived by a thrust ball bearing sealed with a special seal (Figure 2) [8 9].

Figure 2 - Front suspension of GAZ vehicles with possible options for replacing existing hinge units
with new design hinges

Such a bearing can be widely used instead of needle bearings of cardan shaft and kingpin
suspension, silent blocks of suspension, shock absorbers, steering joints, instead of bearings of
powerful electric contactors and in other hinge units operating in a return-rotational mode, as well as
during repair of worn out components (for example cross-pieces) (Figure 3).
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Figure 3 - Diagram and appearance of the modernized crosspiece of the car

Conclusion:

- the use of an elastic spring liner ensures the ease of assembly of bearings - there is no
operation for picking up bearings with needles by a selective principle;

- the jamming of the bearing is eliminated, because when the gripping occurs on one of the
surfaces, the gap on the other surface automatically increases;

- the uniformity of wear is increased due to the «ratchet effect» of the spring liner and the
lubricant distribution is improved due to the effect of «oil-carving thread»;

- easier repair and restoration of units, a new bearing design allows the use of old worn parts;

- easier assembly and replacement during repair in operation;

- the bearing is interchangeable with the serial units operating in a return-rotational mode.

The work was carried out within the framework of the grant financing of the scientific project
IRN: AP05133348 «Functional tuning of tribosupply of transport equipment and technological
equipment using new energy-saving technologies to increase their service lifex.
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TYHUIH
Kemik TexHuKamapbl MEH TEXHOJOTHSUIBIK O KaOABIKTAPJBIH  OPTYpJi  OeiKTepiHiae
naiiananyra OONATBHIH JKBUDKBIMAJIBI CEPINIeNi JIIOKTIH KOMETiMeH Kepi aifHalMaibl KO3FaJlbICKa
apHaJFaH J>KbUDKBIMANBI MOWBIHTIpEKTI >ko00anay YCBHIHBULABL. TipeKTiH JKYMBICIIBI OemikTepi
CEJIEKTHUBTI Oepy pekMMiH/Ie )KYMBIC iCTe/Ii, ochlIaiiina OipKeiKi emec.

PE3IOME
IpencTaBieHa KOHCTPYKIHMS TOAINIMIHUAKA CKOJBKEHHS Ui BO3BPATHO-BPAIIATEIHLHOTO
JBIDKCHUSI C TIOJBH)KHBIM TIPY)KHHHBIM BKJIABIIIEM, KOTOPBIA MOKET OBITh HCIIOJb30BaH B
PasNIMYHBIX y37aX TPAHCIOPTHOM TEXHHKH W TEXHOJOTMYECKOro obopymoBanus. Paboune
MOBEPXHOCTH MMOJIIAIHUKA PabOTAlOT B pPEKUME H30MPaTeIbHOTO MMEpeHoca, 3a CYEeT Uero
oOecnieunBaeTcst 3PPeKT 03bI3HOCTHOCTH.

YK 665.633:66.097

AamaramoeroBa M.JK., kaHAMIAT TEXHUUECKUX HAYK, TOICHT

HN3myxamberoB T.B., maructpant

HAO «3ananno-Ka3axcraHckuil arpapHO-TEXHUYECKHI YHUBEPCUTET UMEHH JKaHrup xaHay,
r. Ypanbck, Pecnyonuka Kazaxcran

YCOBEPHIEHCTBOBAHME ITPOIIECCA KATAJIMTUYECKOMW W3OMEPU3ALIUUA
KOMIIOHEHTOB BEH3UMHA, IPUMEHAEMOI'O B ITPOU3BOACTBE

AHHOTANUA

Wzomepusannsi GEH3MHOBBIX (PAKLUH - 3TO MPOLECC COSANHEHHS JIMHEHHBIX YIIIEBOJOPOAOB
B COCIMHECHUS C Ppa3BETBJICHHON LEMbI0, KOTOPBIE HMEIOT 0oJjiee BBICOKOE OKTAHOBOE HYHCIIO.
N3omepr3anys NpuBOIUT K OTYYEHHUIO COEMHEHNS ¢ MHBIM PACIIOJIOKEHUEM aTOMOB WJIN TPYIII, HO
MpH HSTOM HE TMPOUCXOAWT M3MEHEHHE COCTaBa ¥ MOJIEKYJSIPHOW MAacChl COEIWHEHUS.
TexHOMOTHYECKN TPOIECC HW30MEpPHU3AlMU  TPEAINoNaraeT MCIOJIb30BAHUE KaTaluu3aropa C
OTpEJICICHHBIMH ~ KaTAIUTHUECKUMH,  (U3UKO-XUMHUUYECKUMH W yCTOWYMBBIMH K  JICHCTBHUIO
KAaTaJIUTUYECKUX SIJI0OB XapaKTEpPUCTUKaMU. YCTaHOBKA HM30MEpPHU3aLMU IO3BOJSAET WU3BJEKAaTh H3
coctaBa OEH3WHOB HU3KOOKTAHOBBIC JIETKHE (Dpakiuu, MPOM3BOJS H30MEPHU3AT, KOTOPBIH, B CBOIO
ouepelib, MO3BOJIIET YBEIMUNTH BBIXOJ] aBTOMOOMIIBHBIX OEH3WHOB M3 IepepabarbiBaeMoi He(pTH C
MOBBIIIICHHBIM OKTaHOBBIM YHCIIOM, C OJJHOBPEMEHHBIM YMEHBIIIEHHEM COJIEP)KaHUS apOMaTHUYECKUX
YIIJIEBOIOPOIOB, O€H30J1a U OJIEHHOB.

B craree mpuBomsTCs OOWIas XapakTepUCTHKA, COJCpKaHUE, MpPaKTHUECKas 3HAYMMOCTh
Ipolecca KaTaIUTHYECKOW N30MEpU3alliu.
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