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General

rnesqs

Bearing geometry  Bearing configuration

Material and Lubrication  Loading  Track roller

Rolling Bearing Calculation

Project name

Calculation description \

[ oscillating bearing

Calculate required hardness depth

Use fatigue strength for hardness depth
Required subsurface safety

Settings

Reliability s % R <
Limit for 21SO alSOMax El Rolling element has maximum temperature ~
Friction cocfficient " First rolling element on y-ais v

[ calculate lubricant film thickness Gyroscopic moment is not considered ~
Consider centrifugalforce Rolling element set ife is not calculated -
[ Consider temperature gradient in fits. Elastic ring expansion is not considered v

[ use load spectrum
Calculate modified life

[ use extended methed for pressure distribution

Calculate static safety factor based on stress

IWEEERLT. VIR 7 ORERT
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AN YERZE EHER
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Material and Lubrication

d

"‘"‘

m || [ Static load rating

Loading

Track roller

.| ot bt -

| &4 Dynamic load rating

General ~ Bearing geometry  Bearing configuration
Deep graove ball bearing
Inner diameter
Outer diameter
Manufacturer name
FAG 61808-2Z-HLC 4
FAG 61808-2RSR-HLC-C3 40
FAG 61808-2RSR-HLC 4
FAG 6008-Z-J22R 40
AG 6008-7-C3 V_ @

52

52

52

62

68

Deep groove ball bearing

Deep groove ball bearing (double row)
Aucial deep groove ball bearing

Angular contact ball bearing

Angular contact ball bearing (double row)

Asxial anguler contact ball bearing

|| Axial angular contact ball bearing (double row)
Four point ball bearing (radial)

Four point ball bearing (axial)

L Three point ball bearing (split inner ring)
Three point ball bearing (split outer ring)
Self aligning ball bearing (single row)
Self aligning ball bearing (double row)
Duplex bearings

Cylindrical roller bearing

Cylindrical roller bearing (double row)
Needle bearing

Axial cylindrical roller bearing

fuial cylindrical roller bearing (double row)
Tapered roller bearing

Tapered roller bearing (double row)
Auial tapered roller bearing

Barrel roller bearing

Toroidal roller bearing

Spherical roller bearing

Half radial spherical roller bearing

Auial spherical roller bearing

Cross roller bearing (radial)

Cross roller bearing (axial)

Angular roller bearing (radial)

Angular roller bearing (axial)

7

493

493

493

178

178

178

178

178

178

418

418

418

ns

s

ns

s

ns

15

di[mm] De[mm] Blmm] C[kN] CO[kN] nm: "™

1640
6200
6200
1460
1460
146
1460
340
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Fatigue load limit
Bearing clearance

Diametral clearance
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User input as operating clearance v

N

From database

User input as operating clearance
User input
User input as range

150 5753 - C2

SUTIITEEPI) X, FEITA
HTBH. IS0 5753 [ZHE->TT &
FUTRELTERT HIENTE

9,

1505753 - CN

Select bearing from database

1505753 - C3

Enter outside geometry enly

Enter outside geometry and load capacity
Enter inner geometry

Enter inner geometry and lozd capacity
Select bearing from database

1505753 - C4
150 5753 - C5
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User input as operating cleara >

Pa
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MESYS AG

RBC RA—A—I vt vil; B1F -

{5 Calculation of Axial clearance Pa

Pam D mm O

Mounted axial clearance
Effective axial clearance
Pretension force Fp
Unmounted pretension force Fpu (0]
fmp v O
b Jv O

FoEff

Mounted pretension force

Effective pretension force
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General  Bearing geometry  Bearing configuration
Deep groove ball bearing

Inner diameter

Outer diameter

Width

Number of rolling elements

Material and Lubrication

Loading

Dynamic load rating

Bearing clearand;

Diameter of rolling elements

Pitch diameter
Conformity inner ring

Conformity outer ring

Shoulder diameter inner ring

Shoulder diameter outer ring

Diametral clearance

Bearing tolerance

E— _

1S0 5733 - CN
0,

Pd

150 202 - p0

(% Options for selected bearing type

BHIOA A

[ Bearing has filling slot

[ Bearing inner ring is shaft
[ Bearing outer ring is housing
[ Use ring diameter for equivalent cross section for calculation of fits
Calculate load capacity for hybrid bearings automatically

[ Calculate load capacity for hybrid bearings

[ Calculate X/Y-factors based on free contact angle

Ieft

Direction of contact angle

Permissible ellipse length ratio

Fit to shaft
Surface roughness shaft
Shaft inner dizmeter

Fit to housing

Surface roughness housing

Housing outer diameter

\T%ﬁ&é

Lower stress limit for truncation pmin(eLR)

Stress concentration factor for truncation 3
[ Use 150 conformity in case of small conformity

Limit for conformity for dynamic load rating
Limit for conformity for static load rating £limCor
Friction cocfficient for fitting it

Reduction of load rating because of hardness accerding to Harris

£ limCr

% ‘ Cancel
3
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General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller
Consider group of bearings
Position [mm]  Axial Offset [mm] Center of contact cone
1 -115 0 left Graphics  Extras  Help Graphics  Extras Help
) - Bearing configuration Bearing configuration
2ms 0 right Lead Distribution
Load distribution 2D
RRDAE e
Eﬁj @11[_ 2::_:.“ 'é'&'C(D II:EI j] 75‘7? :#\E Load distribution 3D
| f8T &SIt
" v,
HAmo— , &
>®¢’L‘ —"— Y
R
yel
B
BEAR R

= 4

SUFA 7308B Z5BIRL. 842 I — T4 EEIZTIT1471LET E 4 ITRT LS. g REVEFEH
LTiTEEmL. #EAduohbnMBEAREESLET,

MHERE

Surface hardness inner race

MEEORE

Ea—

—X

Lubrication

150 VG 220 mineral oil

Core strength inner race Rm

= —

a < .
Hardness depth inner race “+§' ’Z g hdi
Surface roughness inner race Rg
Surface roughness roller Rgq |0.119202 pm
Material inner race | Steel H‘Egﬁﬁlﬁg?’;if‘ﬂ w
Material shaft Steel =i ;&T—gl\ ~

Extras  Help
& Language
Unit system
Database

Viscosity at 40°C

Viscosity at 100°C
€

contains effective EP additiy Result overview

Settings

License

=5

»

Tools
—

Material
Material Bearings
Material DIN743

Extras  Help
General  Bearing geometry  Bearing configuration ~ Material and Lubrication  Loading  Trackroller Language » L
. Unit syst »
Material S
|3 Database »

Material

Surface Hardness outer race
Core strength outer race
Hardness depth outer race

Surface roughness outer race

Material rolling element | Steel
| Material outer race Steel
. | Material housing Own Input

w

mm?/s Temperature

mm?/s Qil density

3R AT RE 73 %

HqT

Qil lubrication with on-line filter ISO4406 -/17/14

—HFR—X

5 Material data for housing

Youngs modulus housing
Poisson number housing nu
Density housing tho_h
Thermal elongation housing alphaT_h

Thermal conductivity housing ~ A_h

Material (orthotropic)
Material 150 6336
Lubrication

MESYS AG

RBC RA—A—T vyt

Pressure viscosity coefficient Cancel
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General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller

Axial load

Radial load

Radial load Fz [0 [N ® Displacement MEE-ITILE A
=] -

Moment
Moment Mz l:l Nm O Rotation angle 4 l:l mrad ®
Speed innerring ni|330 rpm Inner ring rotates to load

Speed outer ring ne l:l rpm [ Outer ring rotates to load

Temperatu

X 6

Fx N @ Displacement ux pm O
Fy |0 l'\l ® Displacement uy |0 mm O}
: o O

c

My |3.52404 Nm O Rotation angle y l:l mrad @

re inner ring Ti *C Temperature outer ring Te *C

HE

BEE. f AREUF5 F— FENBT 21— HEEEAL TR TESE | Sl T dwie s
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4} Caleulate F5

BTOT7AOVIE, FTENETEIN, RFDRETHHLEHERTHLNDTY, =l
6 ISR KIICHEFEAL. 7TFIvILYI)TI0A Pa=0mm THEZRBLET,

‘Axial clearance Pa

]

0
BROME
Z : HF—a43 FENZHE N THMZORREICET Sk A G RALET
COBMETE. 2 AUB—T1—ADTEIZHE N TEHZDIRAEIZE Rk RIGREMEIRMLES .
Result overview a
r _ Medified reference rating life Lnmrh 431669 b Maximal pressure pmax [182553 | MPa
BT A= 2 — TR
‘ W ﬁ'[i ?JK J)(—:L Ti Static safety factor se 121782 Static safety factor (IS 17956) SDeff [12.2561
'Cé%i g o Reference load N Dynamicload rating, system Crsys
Static lnad rating, system COrys (533226 | N Viscosity ratio « 174503
Extras | Help Effective dismetral clearance Pdeff (0.26203 | mm Effective axial clearance A O
mrrere v Maximumm =pin to roll rstio maxSpinToRoll 0216789 Maximurn contact angle difference no [ |-
Unit system R Basic reference rating life L1or [2171.89 Ellipse length ratio inner race dRi 151673 | %
F Database s Ellipse length ratic outer race elRe % Extension contact ellipse inner ring dCimax [57.7444 | mm
B Reriame Extension contact ellipse outer ring dCemin [73.6787 | mm Effective free contact angle adeft -
7
= " 7 1
: 794 Graphics  Extras  Help Thermal conductance =8
Bearing configuration Rolling element load
R Load Distribution Reliability
— _ -
|—7 774‘y7ZJ AZa—h5 Load distribution 2D SlEmiTarTs
p 7‘_\7\‘_ S 9 _ J&?.‘E T —— Drthogonal shear stres: (inner race, minor axis)
*%‘ AN = ,f J ﬁ‘r, ~ nJL.J’“ Load distribution 3D (without rings) Orthogonal shear stress (outer race, minor axis)
Drthogonal shear stress over depth
S N N °%$T Cantact Stress 9 P
:&L ;tb\—c o Drthogonal shear stress over minor axis
Contact angle
Contact dimensions
$pin to roll ratio
N bl aoe bt Life over load!
= e =|—- PAN aximum ball gap een races
9 'ﬁﬂ_\d ctj'us iﬁ]’in Bl ont spee Displacement over load
Rotation over loadl imal pressure
,‘"~ F ,‘"~ Circumferential ball advance
3D. ?ﬁﬁﬂ i jj N %EE i j] N Load rating diagram ic safetv factor (IS0 179561
1E§E,|.ia)7\‘ ST 7§ Fﬁ%i ErpscapcSiplosh e Deformation of rings v Deformation of rings 2D
=] 774V Eid Wear Parameter QY Radial expansion of races Deformation of rings 3D
#— Wear Parameter PVmax ALl i Deformation of rings 3D (animated)
° Wear Parameter PV on major axis Pdeff |0.26203 mm Ef Deformation of rings
Cantact stress and sliding speed an major axis o l Gapwidthfor ings
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B9
Contact stress Subsurface stress Reliability
—outerrace B1 0 100 — L1
—innier race B1 0.05 %« o
oter ez o1 20 —L10meh
—innerrace B2 015 T W
z 02 Z w
£ 0 5 ®
£ 7(;032 'yiedstress, outér race z :’g
S s ; 2
045 T 10
=05 o 4 o4 | 4 4 + L T - 5 —
055 B EEEEEEERE
TEfEtatisLitEt g WL E 8 &£ 8 8 B = S £ 28 &8 & 88 °
S22 I RRERNERA 2 8 2 § 8 8 ®r g
Position of ball [*] maximal shear stress [MPa] Time [h]
B 10
Axial clearance Pa |_|r'r1 =
fi‘fﬁ Calculation of Axizl clearance Pa *
—  — - - Mounted axial clearance Pam mm O
) 10 12T &3(2, TV RS TOENFES Fpu %
1000N &Ajj L/i"d‘ Effective axial clearance Paeff mm O
° ‘ Pretension force Fp N O
- Unmeunted pretension force Fpu N @
= "T = s >
XE R thﬁ1§®ﬁ%étt$&bi¢° Mounted pretension force  Fpm N O
Effective pretension force  FpEff N O
Calculation Report  Graphics  Extras  Hj —
$3 Caleulate F5
O = & s
/\7)‘—90)/ \IJI_V3> Thermal permissible speed
/{3}_9/ {I)I_t/a‘/é{Emj‘é: Grease operating life "
- < S N Wheel bearing Generatelist  Optimization  Parameterlist  Graphics 1 Graphics2  Seftings
&—c:s 7#y7)b—§-§$0)t 0)1@75\## Load rating diagram
—_ N N = ) Parameter Start value End value Number of steps
}E0)77°U IT_VE )VTUTTEE inporiale bt 1 Pa[mm] (Nominal axial clearance) 0 005 15
A ~ - Parameter variation
DEREZEL-0INEDTEET, %
Generatelist  Opfimization  Parameterlist  Graphics1  Graphics2  Settings Generstelist  Optimization  Parameterlist  Graphics1 ~ Graphics2  Settings B 12
X-Value Pa ~| Y-Value Lamrh v 0 Y2-Value pmax v | [Jinclude in report X-Value Pa ~| Y-Value ay v| |2 Y2-Value None | | [Jincludein report] Genertc Lt || Opfimaation Parameterlist | Graphics 1
P —pmatiaas 600000 — Palmm] Lomeh[h] cry [Nm/rad] czz [N/mm] pmax [MPa]
00 1820 575000 o 431669 398463 286704 182553
1ets 200 2 -0001 438857 399792 285887 1819.88
= 000 1810 = 525000
S a0 _ £ S0 3-0002 41751 401105 285054 181
£ s g 5 msow
£ a0 w0 @ 3 0000 ‘
% 410000 — - _ _ _ N
P w M ITRT EIINTNTA—R PaZ A ALz, /\SA—E/N\)T—a % REL
g > T RIT.H 12 [TRT KIS BIEEKRF G Lnmrh EERKXEME pmax Z/85
370000 }_Q'UZF(:J‘Ebubiio
360000 j H i : : T1765 JOOT ; : . T i i ~
: = & & & g &g - z z E z £ z g =
13 < g i i i i = < < < = =
Nominal axial clearance [mm] Nominal axial clearance [mm]
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General Bearing geometry

Axial load

Bearing configuration

Material and Lubrication Leading Track roller

Fx N ® Displacement

Radial load -
Radial lead
Moment

Morment

Speed inner ring

14 (25>

TIEEIDfE

ZEYLTE
ER

Fy I:I N @ Displacement
Fz N @ Displacement
My Nm O Rotation angle
Mz Nm O Rotaticn angle
rprm

&

ni

Speed outer ring

Temperature inner ring

= 14

A O

—>

Inner ring rotates to load
[J Outer ring rotates to load

Temperature outer ring

FTEEETL Y
EX I B
ry
Te

002865106 | mm O
35| mm O
o
e
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Result overview & | Spin to roll ratio & X Life over load 2 X | Load Distribution & X Contact angle g x
Al Spin to roll ratio Life over load Coentact angle
Modified reference rating life  Lnmrh |90067.3 h = 04 ~outer race 100%: Fx = SkM Fy = DkLN1 Ezhz 4 = &0 oater race
b inner race sl = HITTET e
Maximal pressure pmax (2146.22 MPa = E; _ Te+07 =Lnmrh ié a5} -
Static safety factor SF [.40423 R g lecl6 £ 30b S
= ' = 100000 £ S
s 15
Static safety factor (150 17956)  SOeff |7.52085 G DGQ?QE&SEEQ"E:&E&E 10000 K ’
Reference load Pref |4319.36 N Position of ball [] S22 Zg 2= 8 = CRENSKRNZARNEaT
Viscosity ratio kK  |3.59395 w| Spintoroliratic  Messages Loading [%] Position of ball [*]
B 15 M| =

) (HEIOTFTOANELERL. 5TV RADEEBRRLET,

) FEARIMETITAIIZ T— R 2T OBETIRYIRIZFrvsEANES (B

1 58),

1YY

Uze load spectrum

g RAVEFERALTEBZEML. B 16 (TR
FTRSICHEBEARINLEADLET,

Resu\tsforNa '!:‘f' — ﬂ - "‘

General

) EROWELIDOHEARIMNLERDT ST IR THREELELET,

Bearing geometry  Bearing configuration  Material and Lubrication  Leading  Track roll
Frequency Fx[M] Fy[N] Fz[M] ry[mrad] rz[mrad] nilrpm] nelrpm] T_i[°C] T_e[*C] TOil[*C]
10333333 5000 O 4500 0 1 1500 0 20 20 70
2 0333333 5500 0 5000 0 1 1600 0 22 20 70
3 0333333 6000 O 5500 0 1 1700 0 24 20 70
16
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