10. Examples of bearing calculation

Example no. 1
D perating condltions

= Cacilating movemen with anguiar amefude ;» = 155
- Eteady radial load: § kM.

Probfom to be solved

A deep groove ball bearing, single row, whh the smalisst width iz 1o be
padaciad o thal arating lite ot 10 GOD epeles shaubd be scanormically sallsfied,

AnBwer
in page 23, the following squation can be found:

1a0°

L L
1Doms = 2y 10

Lising this equaticn, Bearing rating il fse compleia roiany movemant can
b cherberniviend

ay
Lig= Ehuna-:

] 3 3
T 1|I'E' 'l1||' 218
l::l'_ F'r Liyg =FPr ﬁw:ﬁ- 180 Iﬁ“ﬂa =88,3 i

Bearing 6310 can be found an page 133 with; Cr= 51,8 kNl d = 50 mm,
D= 10mm, B = 2F mm.

Exampla no. 2
Cperating condithons
- Aotary movarnent under & radial lead with & component sleady In

magnitude and direclion F{ = £8 kN and a comgonant with variasie direeiian
and steady magnibede Fa =10 kM. Componema Fy and Fo are asling injhe

garna plane (Sea (he igure bedow),
- Companent Fo ralales n = 34 000 (min,
= il lubricadion.

Frotdem to be sclued

A single oaw cylindrical redter beming MU type , wilh oulslde diamedar iass
than 220 mm, and 8 Eling ife Ligh = 20000 aparaling hours should be
Balecisd,
Anmwor

Wie caloUlEds
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Fy+Fp 25+10

From fg. B, page 25, for k = 9,7 comeaponds iy = 0,78
Tharn, maan load ix 1o be calculalsd;
Fm = fmiFy + Fal = 0,78-35 = 27,85 kN

Wie furthar ugs the aquation:

16 558
Lign = =7 (C *PIF, p = 103 far raller baaings.

10#3 1043 —
= nL 3 000-20 000 "
c=p ¥ _mh_m = 27,85 e = M54

Frorm Ihe bearing table, page 246, we find ou that 1he bearings NU&20 o
RLZZ24MA, are progar,
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Example no. 3

Oyperating conditions )

A deap groove ball bassing, aingle rew, 8312, maurnbed inihe gearkow of
& vahlcle Is to opemis undear the fallowing csaditions:

Dxetrading comdiilona 1 2 3

The fracilon of opamting Eme o2 03 0,5

In ssndilons i and g

Gpesd, n (min~ ) 400 200 1000

Fadial koad, Fj (kh) 1432 7B13a 357
. Pual dood, Faj {kM] 4,78 205 1,18

Prablem bo be sohed
Which will B tha rating lite of thia baesding (Lyoh. opersding hours]?
Anmaer

|n the bemring table on page 134, for the bearing 5312, Cr = 81,8 kM and
Ggr = 51,8 kN can be found,

0,5+ 0] = 0,580+ 130} = 95 mm
From flg.3, page 120, fa = 13,14 can be determined,
For the operaling candilions 1

F 13,144,728
hc—;l=i5a-—' = 1,20 and comisponda foa = 0,28,

Fa1 e 4,728
Fry 14,320

=033 > A

By Ingen, for @ = 0,28 aned noomad mdlod oleamnge, from table 4, paga
120, W sa sl

Ky = 0,58, ¥y = 1,58,
®n = 055, fa = 181,
K3 = 0858,  Ya =20

The equivniant rad|al fores |n cass i can be calculated using Hwe squetion:
Py = ¥i Fi + | Fal.

Py = 0,58-14,320 + 1,58 4,720 = 15,34 K,

F'gz = 0,55-7,513 + 1,81-2,380 = 8,53 kN,

Pq=083-387 + 211,18 = 4 48 kN,

Murmbes of baadng rweiulians wnder steady load F)will ba:

M5 = nj g5 Lyoni “m=Eﬂiﬂ|
1

The Bearng tolal number of revolutions can be cabzuiated from:

A LL]
M= 3N = Lign 2, g
|=1 =1

Te ealeulabe the squivalant maen dynamic load, the following equetlon on
pege 25 can be used

N IR Y

a4 + Nz + ng

Fer'I-

Pqn-lqﬂdm + F&ﬂzqel-im * F'ghaqzl-luh
figalagh * Nzazlach + Nagqslioh

191 + Pﬁnm + F&"ISEIE

Ay + Naaa + ngag

1"? 16,390 400-0.2 + £,53-800-0,3 + 4480~ 1000-0.5
400-0.2 + 20002 + 102006

=8,36 kN
The rallng life Lygp is bo be caleulaisd usirg the equallan on page 19
Lo 10m000(c]?
o 80n P

Lyph = 20 437 aparading houra
Examplea no. 4

Dperating condRions

Far the revwersar shown In the adjaining figure, the following data &
k1o,

IApLL peswar M = BT KW,
Input shaft spead: nq = 1 Q0 i,
An adal Ioad |5 ntermittenty
scling covihe Inpud shaft form
piriad of 5% af the aperaling
period: Fa = 4N,
Ueprating pariod: Lok = 109000 oparatng hours,
Consiucie defais 4= b =6 = 36 mm,
d = G2 mm,
dy = 172 mm,
do = 148 mm,

Lubrieatlon In ol bath,
Probbem to ba sohed

Thes typa and dimenelans of the bearng suliabie for the bearlng joints (4,
B, . O0) af the ieverses should ba datanmmined.

"-l:l"""'t]'—"

-1, T
DuApul shalt spead:

nydy o 1000:172
do 140

ng= = 1 162 Fmin
Input momeant can be calculated from;
M=—"—""—"=—""—"—""=084kNm

Tangeniial fonze an the whesala 1 and 2




M agd
0.5 'd'| u_"!. 1?&,.“1—5

= 10,63 kN

Arjecling force betwean whesls 1 and 2=

A = Tige = 10,69 1g 20° = 3,57 kN

Loading Torca of 1ha shalts 1, 2t

F=ViBspE =¥ 10,93% + 3,97 = 11,63 KN,

LoBeding fareen In bearing |olnts:

F 1y,
Fro=Fig= E - s = 5.B2 kN,
Fd 11,63-52
o
Fe 11,63-348
Fior = c+d 3B+52 g

Cylindrieal roller beankngs In all Saang [olnis:
P = F;

Minimum radal dynamic loads which ama necessary for the beasngs inthe
jolrs &, 8, €, O can be calculpims using the aqualion on page 15

1';”13,1' B 10 00 1 Do
Cpa = Cg = 5,02 ——————— = 3n,EE kN,

108

1043 F
010 00R0=1 162
Cio=g72 e e a1

108

‘”I«f',." 5310 000+ 1 182
Crpy = 4,81 e L mM

108

For ihe joinks &, B and C a baamng MJI2OTE  with Cp=48,9 kN, Cpr =
= 46,7 kM can be used,

Far peann D, a baaring MIS08E weah G = 38,7 W, Cgy = 37,9 Kk can be uzad,

Mewirmwm asial lopds admilted by e begrings WJ20TE and MJ20EE
respectivaly, can be calculated fom:

K1 Cor 0%

Fap = ———— + KaF
ap ned+D) 2 Fr

We select liam lable 5, pag. 228, Kq = 1,5 3 Kz = 0,16,

. 1,5 £8,7-10°
1 862(35+72)
15 378 107

FHDD -m—ﬂ,lﬁ'd.ﬂ1 =300 BN

Faps - 015672 = 4,39 WN,

Cne can natice ihed Fapp = Fa. The problem can be carmeetly aclved by
using the same beanng MNIZOTE also in joirt 0,

Example no. §

Opersting conditions
Leads in bearings: Fra, = 2100 M,
Fig = 3200 N,
Fa = 400 M,

Angutar deformation: ¢4, = pg = 2°

Zhaf diamalers; dp, « dE = 70 mm

Heuging maxkimurn diamelers: Domag = DHmay = 1490 mm
Shal speed: = 1400 Kmin

Fegulahe reling lite: Lygh = 22000 K

Prablem b be sotved

Bedocting mrd checking the bearlrgs, i 1he figure bekow:

Anssner

Oue bathe great angular dedormations In eaing uniis, eet-aligning ball
bewrings, small wedih series 1214, arm 1o be sslscled, charsclarisics in the

catalagus on page 185
d = Tinm, Cp = 24 500 N,
O = 128 mm < 140, o = 0,18,
B = 24 mm, Yy o= 3%

Yo o= B4,

Equivalent Ioad for each bearing i o ke calculabad:

Far baaring unlt A: Faf = Fa,
faa A 0,15

= £

Fa 2100

B = 085 Frp o+ e Fan = 0,652 100 + 5.6-400 = 3 828 K,
Fer baading unit B: Pag = O,
Fp = Fg = 3200 M.

Since Pa = Pg. the bearing In the bearing unit A shoatd be cheched,
Raling life, apetating haurs, san Bba saleulalad using the sguatan:

)
A, - L=
MO = "gon |Pa| T~ Bo-140p | 35zs HESeNE = Y

3 \
1DD'.'IDIII[ﬂr] 1Cﬂﬂmﬂ[ﬂdﬂm

Chher bearings should ba seleclad, wide serles 2214, with tha charac-
1aristse N the catalogue, page 165,

d = 70 mrm, Cr = 24 200 N,
D = 1285 mm < 140 mm, 2 = 0,27,
8 = 31 mm, ¥y o= 23,

Yo = 36
Equivalen load |s ko be cploulabed:

Fas
{or bearirg wni 8; —=0,1%<p,

A Fra

Pa = Fra +% Foa =2100 & 23-400=3020 N,

for bearing unil B: Fpg = 0,
Pg = Fyg = 3209 M.

In this caza, Fg = FA, Ihen the beging in baaing unil B shewd be
chogked:

Ligh = = 31 371 oparsiing houra =raqulslte Lych

B0-1 400 | 3 200

tmul:m[qdzm &

Example no. 6
Dparating conditlons

Leass in beating URlla: Fr= 1000 N,
Fa = 1800 N,

Ehoft dinmoter: d = 30 mm

Shatt apeed: n = 2 500 #'min

Raqulsite rading life: Lp = 15 003 cparating hours.
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Problem to be sobved Problem bo be sobsed

Cheching the angular ball baadng, doubks rew, Z306. Chacking the arangement; four-poind contact baming and cylindrizel
! rellar Bearing
“ Answer
Anmaver

Tha bearing 2308 s to bechecked, characiaisiles in the calakgue, pege 218!
The bearing G212, characiedslics in Ihe calakoges, page 2132, kB io be

d = 3mm, Cp = 38000 N, chached under & pure asial lcad;
0 = F2mm, Cop= 24 500 M,
B = 30,3 mdn, d =60 mm, Cp=82300MN,
& - HEE D= 110mm, DCor= 710N,
B = 22 mm.
E=LE—1B?D,£H Fr=1
Fr 1con i Sk
Pr= 0,62 Fr + 1,17 Fa = 0621000 + 1,171 800 = 2 726 N, Pa = 1,07 Fg = 1,07-7100 = 7 567 N,
a ; V8 13
1o [Cr]T 1:10® (amcoo 1-109 {oz 300
Lich™ [F'_r] EIJ'EED:I[ETEH =13 ¢58 hours =15 000 houm, Lion = o e ?557] A G4 howe > 8000 haurs.
The banring WUZ12E, charaderstics |n the cafalogue, page 238, is bo ba
Example no. 7 ghechad under a pure radial laad:
o = 60 mam, Cp = 83400 M,
Dperating conditions 0= 110mm, Cp= 101000N,
Loads in bearing urilss Fp = 7 BOON, B
Fa_-?1¢ﬂh'1 Pr=F;=?9:'|:IN.
Ehaft dismefer d = B0 mm %
1+10% (83400
Shalt spesd: n = 4 500 Kmin Lion = o aaonl Tooe | ¢ 189 hours = 8000 hours,
Requifsite raling [fe: Lygh = B D00 operating haurs
Example no, 8
Diedarmining the siza of 6 nesdia cege and the ihicknass of 1he cass-handaned layer for the adjaint pars tor the opeareting eondilons spacified balow:
¢ Fration at Spaad Radlal
operling i loed Fy
1ima rimin {0
my = 0,2 ny = 300 Fri = 18500
iz = 0,085 fip = 54 Frz = 12000
m3 = 0,018 ng = 70 Fr3 = B 003 |
Mg = 0,76 ng = 1200 Frg4 = B 000 S

Shaft diemeter: dg pijn = BT mm
Matedial: cash-hardaning staal 155D
Hprdness; G062 HRC
Probiem Lo be sobvad
T meaedle cage (9 ba be galeciad aa that lhe Baarg raling fifs shauld be Lygh, = B D00 haur.

Anmyer

Wa calculate The equivabent radial load {see page 245

10« A0 3 L | ‘3 b [0 T |
. 'V rng IR T emangFl  Yemanarid T HmanaFie”
> MAMy + manz + mana + mang

107
i/ 0,2-300-18 500 %" 340,025 -540- 12 0007 F40,015-720-2 000 '? 340,761 200-8 opp 12 3

= B214N
0,2-300 + 025-340 + 0,095-720 + 0,781 200 =
Equivedant medium spaed:
Mg = Ming + M3k + Mana + M4y = 0,2-300 + 0,025-540 + 0,045 720 + 0,78 1 200 = 856 ¢min,
Lig= el i SBETEEL 47E mik ravalutions
1 ”
107 10°
Requisite dynamic kxad camying eapaciy:
1073 1053
Cr= Fig V Ly =8214 Ve =szomen
From tha berrngs inbles, page 310, a dovbde row needie cage KK 575343 |5 to be sedected: Fuy = ST mem,
Ey = &3 mm,
Cr = 55,55 kN.

100 wEBR



By = Fiw

Aolling alemeant damebar is: Dy = = 3mm

In atcardance withiha specillcations on page 2848, 1ha minimum thickness
of 1he case-hardened Fayar fimin can ba detanmined from the equallan:

tnin = (3,07,.0,1210y = 0.3 .. 0,36 mm.

Example no. S
Qperating conditions

i drewns cup nesdie mller bearing, FHMA 253226, rolales & A spesd
[ = 4 00 fmin on & shel with sudace hardress 50 HAC, Bearing raling lite
muwt e Lyoh, = 56 005 apealing hours,
Probilam bo e sobved

What radial dynamic lead can this bearing carny?
PYL

Basic madisl dynamic lgad Cr= 24,5 kN found In the tabls, pags 301,
ahould ba mulligied by 0,8, 5o 1hat the shail hardress of 30 HAC, tabla 1,
page 283, could be cansldensd,

G 24,5 - 08 = 14,7 hN

On page 21, fd 4 000 (min and B 000 howrs A corespends OF = 8,38,

Ardrmizsitda dynamic kad WAl Be

Pr= e m L

F=wmanaas oo
Example no. 10
Cipetating conditions

Lomds on bearings: Fip, = Fig = Fr = 300 N,

Ka = 200 N,
Shaft dlameler: d = 20 mm
Shaf spaed: n = 30 D0G fmin
Lubrication: cd apol
Tamperahera; 1 = 180°0
Problem be be sobad
Fram conairective considarsiians, the bearng T204CTAPY s ko be

gedocied, A =et of 2 bearings In tandem armangament, T2OACTAPADT, should
b mecuntad &5 in tha Hgune below,

Example no. 11

Chparating condfitions

The beanng of an universal mlling maching |see figure below) conaist af
a cylindrical raller bearing, double row, NNIO2DEMPAT type. For axial leca-
fign, ihe thrust ball Baanng, doukle row, Z344205F i uged.

The basic load milng is to be calcutated and the speed Bmit (s 1o be
chechad, coneldesing thal the axsal toad Ka, may be ofermed toward any of

the: bwo baarings.

Ansdar
Tha characterisiics of the bearng palr T204 CTAPLDT are:
d = 20 mm, Cog = 18 000N,
D= 47 men, Gp = 25300N,
B =14 mm, f = 43 003 if'min {oll.

The auial loads in bearings mre [pegs 178, Hem 1a):
Faa = Fag = 1,14 Fr + Kg = 1,14-300 + 200 = §42 N,

The faciors fof iha aulal load pre {o be salecied fom 1able 6, page 178,
dapedwding on the egualion:

falFa 133-2-542

Cor =R o0 = 080 (g, accarding 1o page 178, fig, 2

We find: B = 0,44, ¥ - 1,28
The equivaler load (s bo be calculateds

Fa 540 "
b S
300 - A EE

F'.
Pr = 0,44-300 + 1,28 542 = 826 N,

Requiaie mig e b

= =——| = 15864 ha
L1on = 5550 000 |~ ees a

10108 [ﬁam ;
Adjusted railng lifa:
Leah = ft Lagk = 0,88+ 15 884 = 14 208 howrs {f, Eam tabis 2 8, page 7).
Permissibla spead |t

ngdm = 1 1 = 0.04+43 000 = 40 400 fmin = 30 000
{4, eccording 1o the figum 13, page 38

A
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The |oeds In the beating Fy = 4000 M,

F; = 12 000 N,
Medium spesd: fmgg = 3 000 fmin,

Problam ha be salved
Determining ha rating life for the bearngs in the [ocating ng.

Ansvoar

Aadlal load Fr and Py, respaciivaly, are inken aver by the eylindrical roller
begling. In accordance with 1he lable on pags 261,

Cr = 152 D00 M
The faling e of 1hls bearing
‘
” [Gr 1043 [15.2@ 1ara

R

= & 7375 mil, rewoluticns,

Pr 13 000
and the raquisite waling He:
1%L 16f.4Tars
Ligh = = 2§ 330 hours,

80 fmeg  B0-3000
this value eorrespand 1o taiis 2.4, page 21,

Tha aulad lond Fa and Py, respectivaly, are taken over bry the 1hruest Bad
bearing, In accondance 1o table on page 446

Ca = BEQOO M
The bearing rating (e i

=1
T P .
F& = 4m - mil, reeodud s,

and 1he requisite rating Iifs, in apealing hows, s

" 10% Lyg _10¥a7m
0= "ean = Bo-acoo

this vallus cofrespend 1o inble 2.4, pags 23,

The same resulle S ba oblainad using the fable 2.2, page 20 and tablg
2.3, page 21, respectivaly:

for the baaing NH020KMPA1:

GnPr = 12,86, n = 3000 'min,

Lygh = 26244 hours,

fer the bearing 2344208P:

= 20 B0 hotrs,

CaPa = 15,5, n o= 3000 rmin,
Ligh = 20 853 hours.
Exampla no. 12
Qperating condilons
Loads in bearing unils: Frp = 8500 N,
Frg = T200 N,
Kg = 2 500 N,
Shatt diarnebers da = 3% mm,
dg = 30 mm.

Shall spesd: n = 550 rmin
Regulsite raling lifs; Ligh = 2 00O hows
Problem 1o be sohved

Satecting Ihe tapered roller bearings for the arrangement In the adjeining
tiguara;

|_ Fra Frp

102

Anaviar

Far canstructive reasans, the fallowing bearinga ars ba ba selecied;
- 303054, for the bearing unit &, with; Cra = 43000 N, page 382,

B = 0,8,
4 = &

- G200EKA for the bering und A, wilh: G = 34 000 N, page 382,
oq] = D3,
¥E = 14

We caloulpie:

Frii. gson "

" I Temm— g

¥a 2 =

Fa_rmo

bl 1.4 i

Since

Fra

Fia
E < E*Iﬁkﬂ,ﬂhlhﬂmﬂllnlﬂﬂﬂlp page 381.

The total axial loads I the two bending units can be caloulped with the
enuation;

FaA = Fam + Kp = 2350 + 2500 = 4 7SO M,

05F8  o5-7200

=2571 M.
k=] i4

Faf =

Equivalant dynamie ined on bearing unlt should be caloulmed:

Fan  47s0
=y =Em-n,?3:np,.h“:1ngunlu.

Pra = 04 Fep + Yo Foa = 0,48 800 + 2-4 750 = 12 100 N
FeB 23280
e n—-}m = 431 < ap. baaring unlt B:

Fifg = Fig = 7200 M

Tha rating e of the hwe beaings can be datemnined cansldering 1he
requlslle rating |ife:

_Bonlioh  e0-550-2 000
10% 108
The requisie dyramic kead should be detemined:

103
V 88 = A2 825 N = G,

Lig = B8 mil. revolutions

1m/r3a

et nmz = P, V Lig = 12 100

103
Ct8 noc = Fay Vg =7200

The salscted bearinge cormepand o the oparating condtions.

10 73
V69 =B5304 N < O,

Example no. 13
Operating conditions
Bearing unil A: bearing 302104,
Boaring unil B: bearing 323084,
Loods In bearing unfle:  Frg = 16 000N, I
Fra = 11 DDD N,
Fg = 3003 H.
Sha apeed: n = 1 200 6fmin,

Problem lo ba solyed

Ta detamming the minimurn raling ife for the arangement In tha figLife
el



Example no. 14
Operaiing condiions

The baaring unils far the dive piedon and the drive gear ol & mobar car ane
showm In fig. 1 mnd 2, reapsclivaly.

Answar

Tha sharasierstics of the wsed bearings are [sae page 352 and 284): e S, S U
- Goz10A: T = BB 700 M,

¢ = 0,43,

YA =14
« dpz0ah: Cr = A6 200,

# = 0,37,

¥E = 1,5
'Wa caloulnte:
F
B0 T
¥a 1,4
FrE 11060
— ] sm—— T
va T B ETE,
Binee:
Feo. FrB
L G
Ty YR

Fra,  Fra] 15000 11000
e e LY g Akt P =y

Kﬂjn'ﬁ["m ""'E-} ﬂ'ﬁ[ 1,4 1,6 12BN

it Is the case 2b in lahle 4, page 361,
Taotal sxlal Ipads in the fwo beaing unlls can be delarmineted by the
sqquedions:

Faf = Fag + Ka = 34755 + 3000 = 8 437 N,

e

05FE  ag11 000
= = = 3 437 B
YB 18

Equivalant dynamic loed on baaing uni should be calculaled:

F 437 “
ﬁ: lim = 0,428 «&, thus far e Bearing unit A
;
Pa = Fry = 15000 M,
Fhg. 2
F
Flrs- = %: 2,31 = e, {hus far the baanng unil B: The following data are knewn:
Pg =Fig = 11003H - the maloe car hes 4 valacity Bhepa:
The rating lives are {0 be caleulaled: Hep Step Gear Medlan speed
‘ s opaialing  ralla [riFmimy)
c' 1073 ia/ra firman drlve it
Ligh = f== ol e = 187,42 mil. revolulians, oo B .
Pa 1% 000
i 0,01 36186 830
ey 101 o 1013 | 2 0,14 2208 1& E
_ =1 ., - 3 0,25 1.480 2 |
Ling= [F"E] = [“ o A8E 47 mil. rewolutlons, L - 0,80 1,032 3000 860 _.J,

ihus the regulatte relng Hves ares ]
= geair radia for ther bervel gearing: 37771

10°Lyga 108 167,42

= = = The boads on 1he bearings wil be:

Ligha, Bon 501200 23253 hours, -

Sep i 2 a 4
10%Ligg 108 30847
Liohg = = = 5 5065 hours. Fei () 30120 24480 16000 11170
s e Frz (M) 18110 008 EB6S0 44800

Then tha minimum raling Ee af the arangement 8 L = 2 3353 haurs, E:‘;I:;J':ﬂ ) g E:g s 2 E B ;E

Fra (M) T40 1860 12170 5480

rRB 103



2
Problem to be solved Faing
To datermina the dimensions of Ihe baarings that should be selacist pe lifa {ALmber as-108 o8-8
Ihal & bearing rating lite could be cbimirgd s followa: of revolutions)
Anmaier
Far bearing 1:

The bearing boees shouwld meet the condltion: dq = 30 man, ;
da = 2 mm, da = 3% mm, ¢4 = 35 mm Blearing 1

-

3 4

9,2-10% gz-1of

Median dynemic load can be detarmined using 1he squation on page 28

1043
1 'v' 0,01-830-38 120'%/ 2 4+ 0,14+1 50024 480"/ 4 0252 000 18.000" ' ? + 0,80-3 0ap-11 170107 3
m-

G0 B30 + Ok -1 300 + 0,252 000 + 0803 000

10;\3{‘ 2.00078:10'7
- e o 4asaN =13 kN,

2 480,3
For bearing 2: Madium dynamic lead can be delermined vsing the squation on pege 25 Brd 380
Fa
= =147 > 8 = 0,83,
Fy
Fa = 0,87 Fr + ToFa.

" f2ep 1 z 3 4 Y

Fa ) aga1 2203 1813 1120 )

Pra 001830 + 0,14-1 200 + 0,25-2 000 + 0,80-3 000

w‘l":f 1281017
- u—'—ﬂ'ﬂmr"‘lﬂ 5 i,

24803

For bearing 3: Medlan dynamic load cun be determingd using 1he sgualian sn page 35 and 300;

Fa
— = 1,03 > m = 0,37,
Fr

Py = 04 Fr + YaFa,

l-';FEI:!p . 2 a 4
L Pg N 4714 2 948 1E28 1 248

1053
- 1., 00183035 2100/ 3 4 0,141 900-22 030 1%/ 2 4 0252 000-18 120" ' F 4 g80-3 Dog 14 200101 3

10/ 3 043
‘VI 00132047 160"7 73 + p,4-350-28 480" ' 3 4+ 0,25-500- 1920077/ 2 4 pgo-A00- 13 ap0'10/ 2 YV nees-!T
F'IT'I- = ———— T 40 M &

0,07-220 + 0,14 350 + 026530 + 0,60-B00

= 18 kM.

Far baanng 4: Pq = Fra,

w3
2 -vf 0,01 220-20 740197 4 9,14.980- 1881019/ 2 + 0,25-530-12 170"/ 3 4 o8 608 2po 10/ 3
m:

0,31 220 + 0.14°350 + 0,25 630 + 0,80 800

= 11,6 kM,
In arder to abtain ihe reguitha rating hes, It |8 necessany 1o satiaty the condiiona In takle 2,1, pags 18:
Aeniing i 2 3 4 ™
CPe M 2.8 2 Z
. Sr ragqulglte [N} dd 44 a8 23 J
Aftar sersulting the bearing takles, & chales could be:
" Beating 1 2 3 4 =
Typa NF 8305HY 35305 R A0E0T A 0207 A
G (N} 55,1 Ta 50,6 80,5

Hote: The baaringe 3 and 4 were chosen on constructive reasens.
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Exampla no. 15

Oparating conditions

Londs In bagdng unile: Fg = 30000 N,

Fp = BO0OO M.
Shaft diemster dmn = 1680 mm
Bhaft spead: n = 200 pmin,
Fequilalbe iy e Lh = 9 000 haurs

Problem 1o ba sobved
Saleciing a dowbie now tapered rofler beadng.

Anmior
Far corrsinictie raasans, the baerrig 35003, in the catalogue, page 418, with:
d = 180 mm, Cp = B52 000 N,
0= Mmm. B = nla‘?!
T =115 mm, ¥y = 1,8,
Yo = 27,
Sinca:
Fa 30000
F, 50000 =

equhvalant dynamic mdial load will ba calculated with the aguetlon;
Fr= DET Fr + Yp Fg = O67-80 000 + 2,7 30000 = 121 200 N

The ratirg life of the bearing con be deiermined coneldering tha ssqulais

redlng lite: ]

Tt Bonligh _ 80r200-20 000
L 108

Aretsila dynamb: laed carmying capasity shouid be daterrinad:

= 240 mil. revalulions

104 o/ 3
Cr nee =Fr Lin =121 200 B0 =BEFATIN < Cr,
The selecied beadngs comespand bo the oparating condithans.

Example no. 16
Oparating condilons:

Loads in bearing wniks: Fg = 10002 H,

Fr = 30000 M,
Shaf spesd: n = 800 fmin
Hesring oparaling lamparaiums: | = 300FC
A bearing 35230 has béen mourbad.
Problem to be sohed

To detarmine the rating life of this taperad foliar bearing, Soubie faw,

Anwvwer
Far bearing 38220, In catmlogue, pege 412
d = 100mm, Cr = 265000 N,
D = 160 mm, & = 042
T = 80 mm, Y1 =148,
Yo = 24
Sinca:
Ea__mum_ ”
F 0000 Rt

equhalant dynamic radlal lasd will be calkeulsisd Uslng the aqualion:
Pr=Fr+ ¥y Fg = 30000 + 1,5-10000 = 46 000 N

Baaring rating I should be caleulsdsd!

Cy 19/4 } Eﬂsmu]m”
Pr 46 00D
Aequisiie miing e i calkulsled using the equedlan:

10¥ L4g 108 34274
Linh =M =073
Bon 80-500

8lnce the beaing cpemtes at & lamparature of 20070, 1he rating [ife s bo
be adusied by {he lamperadure laclar;

= 34274 mil, m'duﬁum."

Lig=

= @ B30 howr,

§ = 0,73 [ase labia 2.5, page 27}

Example no. 17

Cparating conditions
Lopds in bearing unis! Fr = 450 kM,
-Fa - Eﬂlﬂ.

Ehaft dlameder: dm|n = 240 mm
Shafl speed: n = &3 rimin
Requisilte mting B Ligp = 10000 hours

Problem to be solved:
Sebacting 1he Taur-ow \apared relar beaading.
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AUEWer

For cangiructive remsons, the bearing fype T-38248 [s sedacied. It has he
following characianatica, as shown |n the calalogue on page 420

d = 240 mm Cr =2 T3 KN,
D = 410 mm & = [,46,
T = EFdmm Y1 = 1,5,
Yo =22
Singe;
50
L

equhalent dynamic mdial load can be determined uslng the sguatian;
Pr =087 Fr + Y2 Fa = 0,67+ 450 + 2,2+ 250 = 851.6 kW

The tading Iife of the bering can be determined considering the moulste
raling lifes
80nligh  &3-50-10 000
l_-“] = =
10% 10
Regquisiie dynamis load carmying capacity should be determinsd:

= 38 mil revolutions.

[ B 18
Cr nee = Pr v?i.?n-am.u &Hcamm:c.

Cne can nelics that the besardng has besn prapary salscied for the
opanating conditions, ; w

Example no. 18

Operating nondiions
Loads in beating wnils; Fr = 123 DO M,
Fat = 175000 N,
Fap = 18 000 M,
Shafl diametan dpjp = 200 mem
Zhafl spesd: 0 = 500 vfmin

Requisite raling Ha: Lign = 40 000 hows

Probiam to be sobved

Far consinective reasons. 1he bearing Z3140CAW33 (spharical roller baar-
Eng) and 28340 EM (spharical raller hrusi beasng), mounied as inhs igurs
B o Ene Bo Be relabed.

Faz mooo
F 123000 5

Fr=Fp + { Fap = 123 000 + 1.9-10 D0D = 158 100 N,

a3
= 43 823 hours > 40 DK e,

The bearing 28340EM charactedstics In the catalogus, on pags 476, 3 1o

e verifisd under ihe pure axdal load:

d = 200 rnam, Gy = 1500000 M,
O = 340 mm, Fr=10,
H = B, Pg = Fai = 175000 M,

; 1043
Ly o e et = 42 858 hauns > 40 000 hours,

A aimilar reault s cbtalned for the raﬂ';rg Itfe ot 11 twa bearings, using the

data in ihe table 2.3, pags 21, respectioaly:

For the Baarng 231 40008W33; Gy = B,

n = 500 £,

Lygs = 43 800 hours.
For the bearing 28340EM: CaPy = 857,

n = 500 ifmin,

Ligh = 43 103 hours.

Exampla no. 19
Operating copditions

Loests In bearing unts: Fa = 20 kN,
" = TOkh.

Shalt speed: n = 200 fmin.

Probdem to be sobosd

To deleméins ihe minlimurn rating fife for the fowr row tapensd bearing

T-3842EPEW2E fypa,

It s necassarny io vedty the arangerment, conside ring that the haavisr aulal
lsad i cared by the spharleal rallar thiust bearing 28340EM and ks llghier
Ioad {In the opposite direction) by the sphedeal roilar baaring $3140CAK33,

Answer

Thve baaring 231 20CAWAS charactadstics In The calalogue, on page 338,
i3 ko be varified undar the cambined load;

d = 200 mm, Co = 137 000 N,
D = 340 mimn, 8 = 0,33,
B = 112mm, ¥im=13,
Y2 = 2.8,
106

Anmwver

The bearing T-38428PGWaE has the fallowng characlarisiics, ses pags

4233 |F the catalogum:

d = 138,7 mm, Cr = TEF kM,
0 = 200,026 mm, a = (0,34,
T = 160,338 mm, ¥i =20,
Ya =30
Silneza:

Fa 20
T 0,285 € &,

ecuivalent dynamic rdial kead can be caloulated wsing the squatlan:

4=



_[rer ara

e = 3478 mll. revoluilons,

FII'

The minlmaer raling e will ba:

108 1o%-gar

————1 = 54 00 haurs,
80n | 80-200

e 10/3
Lin= |=

Ligh =

Example no. 20
Cparating conditions
The loe In the crane clmp-hockFa = 1 200000 N
Shaf diamater: d = 260 mm
Basaring epeadi n = 0.
Frobism to bs sotved
To salect a 1hrnest ball beaingz,
Anweiar

Under siatic load, the seledion of {he bearing depends on the basis sinlc
bzad, From table 2,11, page 29, 1t i 1o be selected:

50 = 1,8

Sinca the Basiing ia anly axlaly loaded, e aquimlent laad ls:
Fg = Fg = 1200000 N

FAaguisie basic statlc load i

Coa nse = 90 Pa = 1,81 200 000 = 1 200 000 N

The bearing 51282 M, characiessties In the caladoguee, page 431, |8 bo be
saleciad:

d = 280mm,
O = 365 imm,
H = T mm,
Cig = 1967 D00 N > Cog qee = 1 500000,

Example no. 21
Cparating conditions.

Saalle mulal lomd: Fay = 60 D00 M, frequent ahock loads
Shaft dlmmeler d = 40 mm
Bsaring spead; n = O

Froblom bo be scived

A gyfinmdrieal roller thnust bearing, slngle direcilon, is 1o be pelected.

Anmwer
h‘:.llndlrnﬂml: load, the ssleclion of beafing depands on (he basic glalic

Fram takia 2.11, page 26, it [8 to ba sebactad:

s = 18

Slnee ihe being I8 aulally [saded, the squialent |osd
Pg = Fq = 50000 N

FAeguisite baslo sieic koad I

Cga nee = 80 Fa = 1,8-50 000 = 88 DOO N

The bearing §1108, chamcterelics In the calmlogus, pege 483, b o be

stlecied; .

d = &0 mm,
D = B0 mn,
H = 13 mm,
Cgg = 137 kM,

Coiarpe = BS000 N < Cpg = 137000 N
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