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1. Joonis. View

2. Rakendus. Application

- radial load with possibility of low axial loa#lasutatakse radiaal- ja véikse telgkoormuse korral.

- short rigid shatfts. liihikesed jaigad vollid.

- high rotation speexlvoib kasutada kiillalt kdrgete pdorlemissageduste juures.

- lowest friction among bearingsdige vdiksemad hodrdetegurid veerelaagrite hulgas.

- low ability to angleswing

- with seals unnecessasypervisiontihenditega pole vaja pidevalt laagri t66d kontrollida.

3. Laagri tahistus. Ball bearings signs

laagri seeria laagri siseléiibimdot d = 06x5 = 30 [mm|]
bearing series bearing inner diameter- d36x5=30[mm]
I
6206
T T

laagri tiitip. 1abimd0odu voi laiuse seeria. 2 - 1dbimdodu kerge seeria.
kind of bearing diameter kind 2 — light
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Suurim
koormus,
mida 90 %-le
laagritele voib
rakendada
ilma, et laager
1 000 000
taispoorete
valtel tdrguks.

4. Raadiaalkuullaagrite konstruktsioone. Kinds of construction

qzz

[

RS 2RS z zZ N NR ZNR
RS - kontakttihendseib laagri iihel kiiljel. seal on one side
2RS - kontakttihendseib laagri molemal kiiljel. seal on both sides.
Z - kaitseseib laagri iihel kiiljel (plastik voi metall). shield on one side.
ZZ - kaitseseib laagri mdlemal kiiljel. shield both sides
N - vedrurdnga soonega, ilma tihenditeta. with a snap ringrgove, unsealed.

NR - vedrurdnga soovega ja tinedsoonega (ilma tihendita). with a snap ringrgove, unsealed
ZNR - vedrurdnga soone ja lihe kaitserdngaga. with a snap ring igpove, shield on one side.

5. Laagri valiku metoodika. Theoretical basis

—

Suurim
koormus, mida
laager on
voimeline

Laagri staatiline kandevdime. Static basic load rating G

Static basic load ratingoG staticbearing load which work in nomahdirectioncause stres;
of Hertzey =4200 MPa(value for ball bearingpetween most loadezglement and the race.

taluma ilma, et
Uksi tema

1detail plastselt

deformeeruks.

Laagri diinaamiline kandevoime. Dynamic basic load ratingC

Dynamic basic load rating €bearing load under whic®0% of bearing populatioreach
durability 1 000 00Q@otation.

1
6. Laagri to6ea ehk ressursi arvututus. Life's calculation basis
Life’s equation (Lundberg&Palmgren)

- (7

[mIn. revolutions or — n. cycle$

[miljon pooret]

L 10° ( )
" P [hrs]  [tundi]

60 * 1
C — dynamic basic loaghting [N]. diinaamiline kandevdime.
P- equivalent bearing loghl]. taandatud koormus.
p —exponent factor (p=3 for ball bearigsstmeniitaja, kuullaagritele p=3.
n — rotational speed [rpm]. pédrlemissagedus [1/min].
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Laagri taandatud diinaamiline koormus. Equivalent bearing load

P =XF, +YF, [N

Fr — laagrile mojuv radiaalkoormus. radial load

F, —laagrile mdjuv telgkoormus. axial load

X — laagri radiaalkoormuse tegur. radial load factor
Y — laagri telgkoormuse tegur. axial load factor

Laagri radiaal jatelgkoormusetequrid X ja Y. Values of X and Y factor

relative if if

axial e FJ/F: <e F.J/F, >e

load

Fa/Co X Y X Y
Deep 0,014 | 0,19 2,30
groove |[0,028 | 0,22 1,99
ball 0,056 | 0,26 1,71
bearing, 0084 | 0,28 1,55
single. '5770 | 0,30 |1 0 056 725
row,
normal |.2:170 | 0,34 1,31
clearancel 0:280 | 0,38 1,15

0,420 | 0,42 1,04

0,520 | 0,44 1,00

Table 1.Laagri radiaal ja telgkoormuse tegurid X ja Y. Values of X and Y factors

Laagrite radiaal ja telgkoormuse tegurite X ja Y arvutus. Procedure of X and Y factor value calculation

find value of C (dynamic load) and, Gstatic load) for given bearinfieia C ja Co véartused.
(Those data contains bearings catalogue f.e.
http://lwww.skf.com/portal/skf/home/products?maimtague=1&newlink=first&I

ang=en)

calculate value #Cy . Arvuta Fa/Co suhe.

from table 1. read value of “e” factdreia tabelist 1. faktori
calculate value HF, . Arvuta Fa/Fr suhe.

read value of X and Y factor from table 1.checkingalue F, /F<e or R /F>e.

Kui Fa/Fr<=e,siis X=1jaY =0. Kui Fa/Fr > e, siis X ja Y tegurite vairtused valitakse
vastavalt tabelis 1. toodud véaéartustele.

nan

e'" vaartus.
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Efektiivne dinaamiline kandevdime. Effective dynamic load G

Cc.=C+f,
fi — temperatuuritegur. temperature factor
Work temperature [°C] f; factor value
150 1.00
200 0.90
250 0.75
300 0.60

Table 2.Temperatuuritegur. Temperature factog f

Efektiivne taandatud koor mus. Effective equivalent load

P,=Pxf,

fg —diinaamilise koormuse tegur. dynamic load factor

Machine work conditionKoormuse tiiiip fq
Smooth, without stroke®ahulik 1
Smooth with possibility overloading to 25%, 1-1,2
light shocks Ulekoormus 25%.

Normal work condition, possibility 1,2-1,8
overloading to 50%, shocks and strokes

Work with big load Rasked koormused. 1,8-2,5
Hard work, big shocks and strokiesokkoornj 2,5-3,5

Table 3.Diinaamilise koormuse tegur. Dynamic load factorqf

Efektiivne laagri todiga. Effective life

c.\P .
Le = (P_) [mIn. revolutions or Mc]
e

106 ce)l’
Lre = o (Pe [h]



Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline

Dell
Underline


7. Example 1.

Shaft load sketch

A

o

Data

A and B bearings — 6406

Fa =5000 N

Fs =3000 N

F.=0

n= 1500 /min
Bearing temperatu

re 18C

Possible overload 25% - tlekoormus 25%.

Calculation

From bearings catalogue
(http://www.skf.com/skf/productcatalogue/jsp/viesgaroductTableViewer.jsp?&lang=en&n
ewlink=1&tableName=1_1 1&presentationType=3&stanl5)

Deep groove ball bearings, single row

akF

Principal dimangions Baslc load ratings Fatigus Spaad ratings Mazs Deslgnation

dynamic shatle lpad Reference Limiting

milE speaar sperd

L] =} B [ Ca =}
mm KM KM rmin L]
0 oz 10 20,0 1.2 47T - 7400 020 G200-RD1 "
0 [.F3 1] 0,3 nz 4TS 24000 13000 020 6208-MZ "
A i T e ne uas 2 15U u2u GElE-E
k) 62 20 195 iz 047s - 7500 024 62206-2R51
k) T2 19 225 16 OE7 20000 13000 0,35 6308 "
kil 72 19 323 173 [T 22000 14000 0.33 GI0EETRY
il 77 10 P0A iR nE? - A nas RINE-IRAT "
20 T2 10 236 16 OET 20000 11000 0,26 6206 2RZ "
20 T2 10 236 16 OET 20000 11000 0,26 6206 22"
u T2 ] b2} e oeT - [ 2.3z [ALLE T
k) T2 19 225 16 OE7 20000 13000 0,35 BI0E-RZ"
k) T2 19 225 16 OE7 20000 13000 0,35 B306-Z°
kil 72 a7 281 16 OE7 - 6300 028 62306-2R51
k) 435 23E 1 18000 11000 074 6408
75 275 132 nss nnnn 14nnn nan RIS1N Aftarmiarkat mny
N7 2.5 13, oSS - 7000 0,20 RLZ 10-2RS1 Afarmiarkat any
.75 =34 12, [Red 20000 11000 .30 RL3 1222 Afermarket aniy
31,73 2 192 el 17000 12000 0,30 AR i el sty
& uis & 15,4 [LR.-5] Touu Tauuu uss AT2rmarsst ooy
k] 41 e 1.02 15000 11000 063 Afzrmarkst anly
35 475 32 0,16€ 28000 13000 ki)
35 475 32 0,16€ - 8100 ki)
s 475 2 MR JRANN 14nnn nan
EH 055 53 55 26000 15000 gD
b 950 L oz 7400 00
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C=43600 N, @=23600 N

Because =0

A- bearing equivalent load equals

Pa = Ra = 5000 N

B-bearing equivalent load equals

Ps= Fg =3000 N

From table 3.

fa=1,2

Effective equivalent load of A bearing
Pea=Pa*f 4 =5000*1,2= 6000 N
Effective equivalent load of B bearing
Peg=Ps*f 4 =3000*1,2= 3600 N

From table 2.

fi=1

Effective dynamic load

Cea =Ceg = CG~C*f; = 43600*1=43600

Bearing A effective life

108 /C,4\? 105  /43600\3
= —_— = = LI
Lena 60*n<PeA) 60*1500(50.0.0) 263,54 ]

6000

Bearing B effective life

10° (Ceg)" 106 <43600

3
Lopg = —— = ) =19738,3 [h
¢hB ™ 60 x n \P,p 60 * 1500 \ 3600 L]
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8. Example 2.
Shaft load sketch

A F. B
S —_— —
F F
r'a' r B
Data
A and B Bearings— 6406
Fa =5000 N
Fs =3000 N
F.=1000 N
n= 1500 /min
Bearing temperature 15
Possible overload 25% - Ulekoormus 25%.
Calculation
From bearings catalogue
C=43600 N, @=23600 N
A Bearing
FaA=O
Relative axial loadr,/Cy
Faa _ 0 — —
Coa 23600 = e=0

Xa =1, Ya=0
Bearing A equivalent load equals
Pan = Fa =5000 N
Bearing B
Fas= F=1000 N
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Relative axial loadF,/Cy

Fap = 1009 = 0,042
Cog 23600
From table 1.
e=0,24
FaB — @ =0
F.5 3000 ’
F 1000
£=m=0,3>e=0,24

Xg =0,56, ¥ =1,85
Bearing B equivalent load

Py = XzF,5 + YgF,5 = 1 %3000 + 0,56 * 1000 = 3560 N

From table 3.

fa=1,2

Effective equivalent load of A bearing
Pea=Pa*f 4 =5000*1,2= 6000 N
Effective equivalent load of B bearing
Peg=Ps*f ¢ =3560*1,2= 4272 N

From table 2.

fi=1

Effective dynamic basic load rating
Cea =Ceg = G=C*f; = 43600*1=43600

A Bearing effective life

10° /C,4\P 10° 43600\
o= g5 = ) = 426
b4~ 60+n\P,,/ ~ 60+1500\ 5000 62,5 Th)
_ o 6000
B Bearing effective life
Lo 106 (Ce3>” _ 10° (43600)3 _ 118120h
®hB = 60 +n\P,z/ ~ 601500\ 4272/ L]
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