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Uticaj unutrasnjeg radijalnog zazora kotrljajnog
leZaja na raspodelu opterecenja na kotrljajna tela

Influence of internal radial clearance of rolling
bearing on load distribution between rolling elements

Lazovi¢ T.

Pri prenoSenju spoljasnjeg radijalnog optereéenja sa obrtnih delova vratila (zupcanika, lancanika,
kaiSnika...) na kudiste prenosnika, u¢esée kotrljajnih tela leZaja u prenosenju optereéenja je neravnomerno.
Stepen uceséa kotrljajnih tela u prenoSenju opteredenja pre svega zavisi od unutraSnje geometrije leZaja
(ukupan broj kotrljajnih tela, unutradnji radijalni zazor, oblik staza kotrljanja i kotrljajnih tela) i karaktera
spoljasnjeg optereéenja. U ovom radu je razmatran uticaj veliine unutra$njeg radijalnog zazora na
raspodelu optereéenja na kotrljajna tela lezaja. Istovremeno je pokazano da uticaj zazora zavisi od
ukupnog broja kotrljajnih tla. Analize su izvrSene na osnovu matematickog modela raspodele opterecenja
u koji je uvedena na novi naéin definisana velicina — faktor raspodele opterecenja na kotrljajna tela lezaja.
Sprovedena istraZivanja se¢ mogu upotrebiti za precizniju analizu nosivosti 1 veka lezaja, kao 1 za
optimizaciju unutradnje geometrije leZaja.

In the transmission of external radial force from rotating members on the shaft to housing, through rolling
bearing, the engagement of rolling elements is unequal, The cngagement degree of every single rolling body
1n radial load distribution depends on the Internal bearing geometry (number of rolling clements, internal
radial clearance, forin of raceways), as well as an intensity of applied external load. The analysis of mtluence
of internal radial clearance on the load distribution in rolling bearing is carried out in tlus paper. Also, the
variations of the mfluence of intemal radial clearance on load distribution between rolling clements with the
variations of external load and number of rolling bodies are shown. The analysis is based on moditied
conventional mathernatical model of load distribution. The new defined value — load distribution factor is
introduced in this mathernatical model. Conducted research can be used for more precise static load capacity
and bearing life analysis, as well as for optimization of the bearing mternal construction.
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1. Uvod

Metode proracuna kotrljajnih leZaja opSte namene
tokom niza godina nisu znacajnije izmenjene. To se
objasnjava time da je tim proraunima obezbedena
90%-na pouzdanost 1 u znatnoj meri udovoljeno
zahtevima vecine grana tehnike. Dalji razvoj tehnike i
pojava novih grana koje imaju potrebu za leZajima
visoke tacnosti i pouzdanosti uslovili su potrebe za
dopunjavanjem 1 usavr$avanjem  postojecih, kao i
razvojem novih metoda proracuna Kkotrljajnih lezaja,
uzimanjem u obzir $to je mogucée vise suStinskih
uticajnih faktora.

Od samih pocetaka istrazivanja karakteristika 1
ponasanja kotrljajnih leZaja u radu posebno vazno mesto
Jje zauzimala analiza raspodele optereéenja na kotrljajna
tela, koja zbog sloZenosti konstrukcije leZaja i radnih
uslova, kao 1 mnoStva drugih uticajnih faktora nije u
potpunosti rasvetljena ni do danasnjih dana.

1. Introduction

The methods of estimate of rolling bearings for common
applications did not change considerably for a number
of years. It is explained to that these estimates supply
90%-s' reliability and the requirements of most of
engineering branches are substantially satisfied.
Development of engineering and occurrence of new
branches requiring high accuracy and high reliability of
rolling bearings qualify addition and improvement
existing methods of estimate of rolling bearing as well
as development of new methods with all influence
factors.

From the beginning of research of the characteristics and
behavior of rolling bearings in work, the especially important
place was occupied with the analysis of load distribution
between rolling elements. The load distribution is not considered
completely till now because of complexity of a rolling bearing
design, operating conditions and the other influence factors.
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Predstavnici klasi¢ne teorije kotrljajnih lezaja su Sjovall,
Stribeck i Jomes S9C. Jones je dao najopstiji
matemati¢ki model raspodele optereéenja na kotrljajna
tela kugliénog kotrljajnog lezaja sa radijalnim dodirom 1
unutra$njim radijalnim zazorom. On je u staticki
neodredenom problemu raspodele optereéenja na
kotrljajna tela primenio teoriju kontaktnih napona Hertz
a 1 dosao do izraza za odredivanje parametara raspodele
opterecenja na kotrljajna tela. Ovaj model su u svojim
radovima kasnije razvijali Harris [7], Kovaley,
Narodetski [9], 1 na taj nain razvili opsti pristup
proracunu leZaja. Pri tome, kod svih navedenih autora
matematicki model raspodele optereéenja u lezaju
baziran je na Sjovall-ovoj pretpostavei da leZzaj ima
beskonacni broj kuglica vrlo malog precnika. Zbog toga,
ovaj model odlikuje prilicna aproksimacija 1 ¢ini ga
neprimenljivim u sluéajevima preciznijih proracuna
‘radnih  Karakteristika lezaja. Autori u radovima
[1,2,3,4,8,14] su se bavili terijom kotrljajnih lezaja,
koristeci Jones-ov model 1 ne upustajuci se u detaljnije
analize fenomena raspodele opterecenja.

Radovi [11,15] predstavljaju dalji razvoj matematickog
modela Hamis-a, tj. Kovaleva. Analize izvrSene u ovim
radovima pokazale su da medu najvaznije faktore od kojih
zavisi stepen neravnomernosti raspodele opterecenja na
kotrljajna tela leZaja spadaju unutras$nji radijalni zazor i
elasticne deformacije spregnutih delova lezaja. Kao merilo
neravnomernosti raspodele optereéenja analiziran je faktor
raspodele opterecenja koji pokazuje koliko je puta vede
opterecenje koje prenosi najoptereéenija kuglica u odnosu
na slucaj kada bi raspodela bila ravnomerna. U ovim
radovima zapoceta je detaljnija analiza u¢esca pojedinacnih
kotrljajnih tela leZaja u raspodeli spoljasnjeg optereéenja,
koja je nastavljena u radovima [10,12,13]. Slian pristup
prisutan je 1 u radovima [5,0] ali bez eksplicitnog
izdvajanja uticaja realne geometrije spregnutih delova
leZaja 1 prisustva unutraSnjeg radijalnog zazora na
raspodelu opterecenja.

U ovom radu dat je prilog razvoju matemati¢kog modela
raspodele opterecenja na kotrljajna tela leZaja sa aspekta
uticaja unutrasnjeg radijalnog zazora.

2. Raspodela optereéenja na kotrljajna tela

Spoljasnje opterecenje kotrljajnog lezaja se prenosi sa
Jjednog prstena na drugi preko kotrljajnih tela. Na broj
kotrljajnih tela koja ucestvuju u preno3enju spoljasnjeg
opterecenja, kao 1 stepen njihovog uce$éa utice vise
faktora: konstrukcija (tip) leZaja; spoljasnje optereéenje
(pravac, smer, intenzitet); zapreminska i povrSinska
krutost spregnutih delova lezaja 1 drugih delova
uleZiStenja; unutrasnja geometrija leZaja (ukupan broj
kotrljajnih tela, unutrasnji radijalni zazor ili preklop,
tacnost dimenzija, oblika i poloZaja radnih povrSina
spregnutih delova lezZaja).

Za dalja razmatranja pretpostavlja se sledede:

- razmatra se kuglicni kotrljajni leZaj sa radijalnim dodirom;

The representatives of the classical theory of rolling
bearings are Sjovall, Stribeck and Jones [9]. Jones has
created the most general mathematical model of load
distribution between rolling elements of the bearing with
an internal radial clearance. He has applied the Hertzian
theory of contact stresses in statically uncertain system
and has got expression for definition of load distribution
parameters of rolling bearing. This model has developed
by Harris |7), further by Kovalev, Narodetsky [9] and thus
have issued the general approach to rolling bearings
estimate have i1ssued. Thus, the mathematical model of
load distribution of these authors is based on Sjovalls
assumption, that the bearing has an mfinite number of
rolling elements with a very small diameter. Because of
that this model is characterized by decent approximation
and consequently it is inapplicable in precise accounts of
the operational characteristics of the rolling bearing.
Authors in the referencies [1,2,3,4,8,14] have treated
theory of bearings, using Jones' model and not
considering in more detall phenomenon of load
distribution.

The referencies [11,15] represent the turther development
of mathematical model of load distribution by Harris and
Kovalev. The analyses carried out in these referencies
have shown, that the major factors, on which the degree
of unequality of load distribution depends, are an internal

" radial clearance and elastic deformations of rolling

bearing parts (balls and raceways). As a parameter of
unequality of load distribution the factor of load
distribution has analyzed showing on how many loading
of the most loaded rolling element is more than its loading
in case of equal load distribution. More detailed analysis
of participation of separate rolling clements in load
distribution is submitted in referencies [10,12,13]. The
similar approach is present in [5,6], but without revealing
influence of an internal radial clearance on load
distribution.

The appendix to development of mathematical model ot load
distribution between rolling elements from the point of view of
influence of an intemnal radial clearance is given in the present paper.

- 2. Load distribution between rolling elements

External load of the rolling bearing is transterred from
one ring to another one through rolling clements. On
number of rolling elements, participating in transfer of
external load, and also the degree of their participation
influence some factors: a design (type) of the bearing,
external load, volumetric and contact stiftness of rolling
bearing parts, internal radial clearance or interference,
accuracy of the sizes, form and position of contact
surfaces of parts.

In the further considerations the following is supposed:

- examined bearing is deep groove ball bearing;
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Slikal. Raspodela spoljasnjeg radijalnog opterecenja
na kotrljajna tela leZaja
Figurel. Load distribution between rolling clements

- lezaj je optereéen radijalmim spoljasnjim opterecenjem F;
(sl.1) konstantnog pravca, smera i intenziteta; usmereno
Je ka jednom od kotrljajnih tela, uslovno obeleZenim sa
“0™ (najopterecenije kotrljajno telo), $to je najnepovoljniji
slucaj neravnomermnosti raspodele opterecenja;

ostali delovi uleZiStenja spregnuti sa posmatranim
lezajem su apsolutno kruti;

- radne povrsine spregnutih delova lezaja su idealno
tacne po dimenzijama, obliku i1 poloZaju;

u neoptereéenom stanju pri centricnom poloZaju
prstenova ostvareno je dodirivanje  kuglica 1
spoljasnjeg prstena, a izmedu kuglica 1 unutrasnjeg
prstena postoji radijalni zazor jednak polovini
ukupnog unutrasnjeg radijalnog zazora.

Kod radijalno opterecenog leZaja sva kotrljajna tela nisu
istovremeno aktivna. Kotrljajna tela koja ucestvuju u
prenoSenju spoljasnjeg opteredenja nalaze se u zoni
opterecenja. Raspodela spoljasnjeg opterecenja u zoni
opterecenja je neravnomerna. Najveéi deo spoljasnjeg
optereéenja nosi kotrljajno telo i delovi staza kotrljanja
koji se mnalaze u pravcu delovanja spoljasnjeg
opterecenja. Sa povedanjem unutradnjeg radijalnog
zazora neravnomernost raspodele spoljasnjeg
optereenja se povecava, Sto se manifestuje suZenjem
zone  opteredemja 1 povecanjemi  opterecenja
najopterecenije kuglice (s1.2).

Zbog prisustva vise uticajnith faktora, kao 1 sloZenost
njihovih uticaja na raspodelu optereéenja na kotiljajna tela
leZzaja, pojavila se potreba za uvodenjem odgovarajuée
veliéine na osnovu ¢ije vrednosti bi se moglo suditi o
karakteru raspodele 1 intenzitetu optereéenja koje prenose
kotrljajna tela leZaja. Prema tome, ako je F ukupno
spoljasnje optereéenje leZaja i ako Fto kotrljajno telo prenosi
opterecenje F,, tada koliénik £, /F pokazuje stepen uceca
Ftog Kotrljajnog tela u prenosenju spoljaSnjeg optereéenja
leZaja. Ovim koli¢nikom sila definisan je faktor raspodele
opterecenja na kotrljajna tela lezaja:

- the bearing is loaded with constant radial external load
F, (Fig.1) with a constant direction; load is directed to
one of rolling elements, conditionally signed with "0"
(most loaded rolling element), as it is adverse case of
unequality of load distribution;

- the other parts of rolling bearing assembly are rigid;

- contact surfaces of rolling bearing parts are absolutely
accurate;

- in the non-loaded condition, at concentric position of
rings the balls and outer ring adjoin, and there is a
clearance between balls and internal ring equaling to
half of a total internal radial clearance.

In a case of the radial loaded bearing all rolling element
are not simultaneously active. The rolling elements
participating in transfer of external load, are in a loaded
zone. Load distribution in the loaded zone is unequal.
The most part of external load is carried by a rolling
element and part of rings which are taking place in a
direction of external load. With increase of an internal
radial clearance the unequality of load distribution is
increased, as the loaded zone decreases, and loading of
the most loaded rolling element 1s increased (Fig.2).

Slika 2, Uticaj unutrasnjeg radijalnog zazora na
raspodelu optereéenja na kotrljajna tela

Figure 2, Influecnce of internal radial clearance on
load distribution between rolling clements

Because of the large number of the influence factors,
and also complexity of their influence on load
distribution, the need of introduction of the some
parameter has appeared. On the basis of this value it
would be possible to make an estimation of load
distribution character. Hence, if F is total external load
of the bearing and if also “/” rolling element transfers
load ifi, then the ratio ﬁ" /F shows a degree of
participation of “/” rolling element in transter of external

load. This ratio represents the factor of load distribution
between rolling element:
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K, i (1)
F
U slucaju radijalno opterecenog lezaja, izraz za faktor
raspodele opterecenja se dobija projektovanjem vektora
iz izraza (1) na radijalni pravac delovanja spoljasnjeg
optereéenja (sl.1):
k= Licostn) 01,0 )
i F
gde je:
¥=27/Zz— ugaono rastojanje izmedu kuglica;
z - ukupan broj kuglica u leZaju;
1(z-1)/2 — pomoc¢na veli¢ina;
7z, — broj kuglica koje istovremeno ucestvuju u
prenosenju optereéenja {11].

Izraz za staticku ravnoteZu radijalno opterecenog lezaja
(sl.1) moZe se napisati u obliku:

F.=F,+2) F, cos(jy) G)

=

Opterecenja kuglica 1z izraza (3) mogu se odrediti
pomocéu Hertz-ovog izraza za normalnu silu u dodiru
kuglice 1 staze kotrljanja:

F =50 @
gde je:
(s — konstanta koja zavisi od unutrasnje geometrije
lezaja, modula elasti€nosti 1 Poissomrovog
koeficijenta materijala spregnutih delova leZaja;
& — ukupna kontaktna deformacija na mestu dodira
Fte kuglice 1 staza kotrljanja.

S obzirom da je problem staticki neodreéen, neophodno

je uvesti 1 dopunski izraz za relativno pomeranje

prstenova lezaja pod dejstvom spoljasnjeg optereéenija:
w= % +39, )

gde je:
¢ — unutrasnji radijalni zazor lezaja;
& - ukupna kontaktna deformacija na mestu dodira
“0”-te kuglice (prema kojoj je usmereno spoljasnje
optercéenje) 1 staza kotrljanja.

Izraz za faktor raspodele radijalnog optereéenja na
kotrljajna tela sledi na osnovu relacija (2), (3), (4) 1(5):

[:08(1'7) - %J cos(iy) ©)
K,= 32 =

- /2

. [1_1] +2;[cos(jy)_2iwj ()

2w

Na osnovu izraza (0) moZe se zakljuditi da faktor
raspodele optereéenja kotrljajnog tela, koji predstavlja
kvantitativnu  Karakteristiku raspodele optereéenja na
kotrljajna tela leZaja, zavisi od  ukupnog broja
kotrljajnih tela, veli¢ine unutranjeg radijalnog zazora,
kao 1 relativnog radijalnog pomeranja prstenova
uslovljenog spoljasnjim opterecenjem.

K :i; (h
F

In the case of the radial loaded bearing, the expression
for the load distribution factor turns out by projection of
vectors from expression (1) on radial direction of
external load (Fig.1):

k = Eeos) 01,0 (2)
" F
where:

¥Y=27/z — angular distance between balls;
7 - total number of rolling element in the bearing;
1—(z-1)/2 — auxiliary parameter;
7z, — number of balls simultaneously participating in
load transfer [11].

It is possible to write expression {or static balance of the
radial loaded bearing (Fig.1) in the form:

F =F + 22 F, cos(jy) (3)

=1

Loading of balls from expression (3) can be determined
with expression given by Hertz for normal force in ball-
raceway contact.

I;‘l —- Cab‘?/.’ (4)
where:
Cs — constant, dependent from the bearing internal
geometry, module of elasticity and Poissons tactor
of material of bearing parts
& - total elastic deformation on a place of "/ ball-
raceway contact

As the problem is statically indetermined, 1t is necessary
to enter an additional expression for relative
displacement of rings caused by external load

w=£+80 (3)
2

where:
¢ — internal radial clearance ,
& — the total contact deformation on the place of
"0" ball (to which is directed external loading) and
raceway contact

The expression for the factor of load distribution
between rolling elements turns out on the basis of
equations (2), (3), (4) and (5):

3/2
[cos(iy) - :w] cos(iy)
K. = -

ri 372 V2
[1_5"’;] +2;[cos(jy)—%] cos(jY)

On the basis of expression (6) it is possible to make a
conclusion, that the load distribution factor being the
quantitative characteristic of load distribution between
rolling elements, depends on total number of rolling
elements, internal radial clearance, together with relative
radial displacement of rings caused by external load.

(0)
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3. Analiza uticaja unutra$njeg radijalnog
zazora na raspodelu optereéenja na kotrljajna
tela lezaja

Faktor raspodele opteredenja Ftog kotrljajnog tela (2) je
proporcionalan opterecenju koje to kotrljajno telo
prenosi sa jednog prstena na drugi. Prema tome, na
osnovu analize promene ovog faktora moze se suditi o
karakteru raspodele opterecenja na kotrljajna tela u
zavisnost od razliéitih uticaynih faktora.

Da bi rto kotrljajno telo leZaja uéestvovalo u prenosenju
spoljasnjeg  opteredenja mora biti  zadovoljen uslov
kontakta, tj. &2<cos(/). U sluéajevima veéih vrednosti
unutrasnjeg radijalnog zazora ovaj uslov nije zadovoljen,
te u prenosenju spoljasnjeg optercéenja ne ucestvuju sva
kotrljajna tela iz teorijske zone opterecenja.

Na shci 3 su prikazani rezultati analize izraza (6) sa aspckta
uslova kontakta. Na datom dijagramu su prikazana polja
ogranifena ukupnim brojem kotrljajnih tela u lezaju 1
vrednostima odnosa &2w. Svako polje karakterise odnos
stvamog broja kotrljajnih tela koja ucestvuju u prenosenju
spoljasnjeg radijalnog opterecenja 2, 1 ukupnog broja
kotthjajnih  tela u teorysko} zom opterecenja z, Sa
povedanjem unutrasnjeg radijalnog zazora smanjuje se broj
kotrljajnih tela koja udestvuju u prenoSenju spoljasSnjeg
opterecenja, a zona opteredenja se suzava. Istovremeno se za
svaku vrednost ukupnog broja kotrljajnih tela u lezaju =
povecéava stepen neravnonernosti raspodele optereéenja, sve
do dostizanja kritiéne vrednosti zazora pri kojoj u prenosenju
celokupnog spoljasnjeg radijalnog optereéenja uéestvuje
samo jedno kotrljajno telo (izrazito neravnomerna raspodela
opterecenja  [12,13]). Opisani slufa; odgovara velikim
vrednostima  unutradnjeg  radijalnog  zazora 1 malim
vrednostima spoljadnjeg opterecenja.

1.0
0.9
0.8

e/2w

(z,72)=313

0.0 4 - - r ‘

(z'12)=3/5

(z,72,)=515

3. The analysis of influence of internal radial
clearance on load distribution between
rolling elements

The load distribution factor of "/' rolling element from
expression (2) is proportional to load, which this rolling
element transfers from one ring to another one. Hence, on
the basis of the analysis of change of this factor it is
possible to estimate character of load distribution between
rolling elements depending on the varnous itluence factors.

If "7* rolling element participate in transfer ot external
load then should be satistied a condition of contact
&/2<cos(ry). In case of the large internal radial clearance
this condition is not satisfied and consequently some
rolling elements from the theoretical loaded zone do not
participate in transfer of external load.

The results of the analysis of expression (6) from aspect
of a contact condition are submitted in figure 3. On the
given diagram the fields limited by total number of
rolling elements in the bearing and ratio &/2 w are shown.
Fach field is characterized by the ratio of a real number
of rolling elements, participating in load transfer Z and
total number of rolling elements in a theoretical loaded
zone z, With increase of an internal radial clearance the
number of rolling elements, participating in load transfer
decreases, and the loaded zone 1s mnarrowed.
Simultaneously for each number of rolling elements zin
the bearing the degree of unequality of load distribution
is increased to achievement of critical clearance at which
in transfer of total external radial load participates only
one rolling element (extremly unequal load distribution
[12,13]). The described case corresponds to the large
radial clearance and small external loading.

(2,12)=3/9
(2,72)=31 1 _—]

(zs’/zs)=5/9

(z,/2)=5/7 /

(zs’/z:)=7/9

(2,72 )=11T 1 (2,2)=9/9

T T 1 o

S 6 7 8-9 10 Il

13 14 15 16 17 18 19 20

Z

Slika 3. Uticaj veli¢ine unutradnjeg radijalnog zazora na broj istovremeno aktivnih
kotrljajnih tela u prenoSenju spoljasnjeg radijalnog opterecenja
Figure 3, Influence of internal radial clearance on number of rolling elements
sunultaneosly active in load distribution
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Na slici 4 prikazani su dijagrami zavisnosti faktora raspodele
opterecenja od velicine /2w za razliCite vrednosti ukupnog
broja kotrljajnih tela u leZaju. Na osnovu datih dijagrama
moze s¢ konstatovati da s¢ sa povedanjem odnosa ¢Zw
povecava 1 mneravnomemnost raspodele optereéenja na
kotrljajna tela lezaja, $to se manifestuje povecanjem faktora
raspodele opieredenja “07-tog, najopterecenijeg kotrljajnog
tela 1 adekvatnom promenom faktora raspodele opterecenja
ostalih kotrljajnih tela iz teorijske zone opterecenja. Pri
odredenimy, kritiénim vrednostima odnosa e/Zw dolazi do
rasterecenja kotrljajnih tela koja su najudaljenija od napadne
linyje spoljasnjeg opterecenja, a spoljaSnje opterecenje se
preraspodeljuje izanedu ostalih kotrljajnih tela.

The diagrams of dependence of the load distribution
factor from ratio ¢/2w for various number of rolling
elements in the bearing are shown in figure 4. On the
basis of the given diagrams it 1s possible to make a
conclusion, that with increase of the ratio /2w the
unequality of load distribution between rolling element
is increased also. Thus the load distribution factor of the
most loaded rolling element (“0”) is increased, and rest
of loading is redistributed between other rolling
elements in the loaded zone. Unloading of some rolling
elements takes place at determined critical value of ratio
/2w and consenquently, loading of the other rolling
elements 1s increased.
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Slika 4. Zavisnost faktora raspodele opterecenja od unutradnjeg radijalnog zazora

b)z,=5; n=2.

Figure 4. Load distribution faktor versus internal radial clearance
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4. Zakljutak 4. Conclusion

U cilju povecanja kvaliteta 1 pouzdanosti rada kotrljajnih
le7aja razvija se (eorja proracuna, viSi optimizacija
konstrukcije i usavriava tehnologija izrade 1 montaZe leZaja.
Posebno vazno mesto pri razvoju 1 optimizacyi kotrljaynih
leZaja ima problem raspodele optereéenja na kotrljajna tela,
od koje zavisi nosivost, radni vek, taénost obrtamja, gubici
usled trenja, nivo buke 1 vibracija i druge eksploatacione
karakteristike leZaja.

Jedan od najvaznijih faktora koji uticu na raspodelu
opterecenja na kotrljajna tela leZaja je unutrasnji radijalm
zazor, $to je 1 pokazano u ovom radu. Kvantifikacija ovog
uticaja je izvriena tako $to je u matematicki model raspodele
optereéenja uvedena na novi nacin definisana veli¢ina —
faktor raspodele opteredenja na kotrljajna tela leZaja.
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With the purpose of increase of quality and reliability of
bearings the theory of estimate 15 developed, the optimization
of a construction is made and the technology of manufacturing
and assembly of bearings is mmproved. The especially
important place in development and optimization of bearings
1s occupied with a problem of load distribution between rolling
elements. The cammying capacity, service life, stiftness, losses
due to a fiiction, noise, vibrations and others operational
characteristics of the bearing depends on load distribution.

In the present paper is shown, that one of the major factors
which influence on load distribution between rolling elements
is the internal radial clearance. This influence is quantified by
ntroduction in mathematical model of load distribution a new
load distribution factor.
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U teorijskim analizama vedine autora, kao 1 u aktuelnim
standardnim preporukama za proracun leZaja prisutan je
izvesni faktor raspodele opteredenja koji ima samo dve
diskretne vrednosti - jednu za lezaj bez zazora i drugu za
leZaj sa zazorom, ali bez respektovanja njegove veliine.
Vrednost faktora raspodele opterecenja, definisanog 1
izvedenog u ovom radu, je u tome Sto on uzima u obzir
utica] veliCine unutrasnjeg radijalnog zazora 1 ukupnog
broja kotrljajnih tela na raspodelu spoljasnjeg opterecenja
leZaja.

Sprovedena razmatranja mogu se upotrebiti za precizniju
analizu nosivosti, krutosti 1 drugih Karakteristika
kotrljajnih  lezaja. Osim toga, proSireni elasto-
deformacioni matemati¢ki model raspodele optereéenja
koji uzima u obzir uticaj unutrasnjeg radijalnog zazora
moZe se inkorporirati u matematicke modele viSeg nivoa
modeliranja (vibracioni model, triboloski model). Na
osnovu toga bilo b1 omoguceno preciznije odredivanje
odgovarajuc¢ih  cksploatacionih 1 dijagnosti¢kih
karakteristika leZaja u funkciji od unutrasnje geometrije
- radijalnog zazora 1 ukupnog broja kotrljajnih tela.
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load distribution.
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static mathematical model of load distribution taking
into account the influence of an internal radial clearance
can be entered into mathematical models of a higher
level of modeling (vibrational model, tribological
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supplied depending on internal geometry - radial
clearance and number of rolling elements.
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