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Bearing database

Database tool

Lists several databases, many for bearings, one
database per bearing type

Contains catalogue data from supplied by e.g.,
SKF, Timken, Schaeffler, RKB, Koyo, ...

Typically, does not contain bearing inner
geometry data

May contain some bearing inner geometry data
supplied by some bearing, e.g., by SKF

Correctness, actuality and completeness of data
Is defined through the bearing supplier supplying
the data to KISSsoft AG

KISSsoft AG does not guarantee for correctness,
actuality or completeness of data
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Bearing database

Database

Each database lists bearing data per bearing type

1) Move column/ order ascending / order
descending

2) Show / hide hidden data sets

3) Search database

4) Move items up / to top or down / to bottom
5) Add new item

6) Hide item

7) Export/import data set/ lists

8) Save database

9) Edit selected dataset

K Database ‘ool

10) Close database 3

Docbese [wotp | e Fher

e Orge'r Manufacturer Bearing label d [mm] D [mm] Without inner ring Without ou »
8794 15KF WB18/1 1.0000 3.0000 No Mo

14100 2 5KF WE18/1R 1.0000 3.0000 No Mo

13598 3 5KF We3s/1 1.0000 3.0000 No Ma

13601 4 SKF WE159/1 1.0000 4.,0000 No Mo

14106 5 SKF WB19/1R 1.0000 4.,0000 No Mo

13595 & SKF D/w ROS 1.0180 3.1750 No Mo

14101 7 SKF D/WROSR 1.0180 33,1750 No Mo

13599 3 SKF D/wW RO 1.1910 3.9670 No Mo

14104 9 SKF D/WROR 1.1910 3.9670 No Mo

13616 10 SKF D/w RO-2Z 1.1910 3.9670 No Mo

14120 11 5KF D/W ROR-2Z 1.1910 3.9670 No Mo

13602 12 SKF WEB 1-3700 1.2000 4.,0000 No Mo

13022 13 5KF WBEB1-8700-22 1.2000 4.0000 No Mo

136004 14 SKF DfwR1 1.3970 4.7620 No Ma

14109 15 SKF D/WR1R 1.3970 4.7620 No Mo

13642 16 SKF D/w R1-2Z 1.3970 4.7620 No Mo

14145 17 SKF D/W R1R-2Z 1.3970 4.7620 No Mo

13596 13 SKF W 618/1.5 1,5000 4.0000 No Mo

14102 19 SKF WE18/1.5R 1.5000 4.0000 No Mo

13605 20 5KF W 638/1.5-22 1.5000 4.0000 No Mo

14110 21 5KF W 638/1L.5R-2Z 1.5000 4.,0000 No Mo

13607 22 5KF WB19/1.5 1.5000 5.0000 No Mo

14111 713 CKF W &10/1 D R -(aTaTa] E ANNm ke LY v

>
‘bal ch the shown columns for .. |
— | b [ = = Dataset ~ List ¥ Save Close

//\

l
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Bearing database

Dataset

I Dis ilay entry

Each dataset contains three tabs of data

Created by: |K[SSsoft Vv

| on: |p412.2015 |

Changed by: |K[SSsoft

| on: 19.08.2020 |

1) BaSIC da.ta, Catalogue data Basic data  Additional data

Internal geometry

Manufacturer |SKF

Geometry
2) Additional data |
Bearing label |315933

| Note

3) Inner geometry data commert |

4) Status information —

External diameter

Operating data
Basic dynamic load rating
Basic static load rating

Hybrid bearings

Factors

Factor & ea
Factor X0 %z
Factor Koz Koz

d 630.000000 | mm
D 780.000000 | mm

C 605.000000 | kN
Ca 1290.000000 | kN

No Weight m 55.000000 | kg
Contact angle ag 0.000000 | @
0.200000 | | 0.000000 Factor Wy | 0.000000 | | 0.600000
1000000 | 0.920000 Factor YoYa | 0.000000 | | 0.000000 |
1.000000 | 1.000000 | Factor for the calculation of e, X and Y fa 0.000000

| Bearing type series ‘ ‘

| Meminal width of bearing B 56.000000 | mm

Minimum corner radius

Fs min 0.000000 | mm

Speed limit grease lubrication ngy. 0.000000 | 1/min
Speed limit using oil lubrication Na,.. 0.000000 | 1/min
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Bearing database

Dataset

Tab “Basic data”

1) Load ratings, X, Y factors, ...

2) “Hybrid bearings”: for information only,
does not affect any results

D 14577

Status ‘ active

Basic data  Additional data

Geometry

Internal geometry

Created by: |K[SSsoft

| on: |p412.2015 |

Changed by: |K[SSsoft

| on: 19.08.2020 |

Manufacturer |SKF

Bearing label |315933

Comment |

Inner diameter

External diameter
Operating data

Basic dynamic load rating
Basic static load rating

Hybrid bearings
" d

Factors

Factor & ea
Factor X0 %z
Factor Koz Koz

d

630.000000 | mm
780.000000 | mm

)
c
G
No
0.200000 | | 0.000000
1000000 | 0.920000
1.000000 | 1.000000 |

Bearing type series ‘ ‘

Note ‘ ‘

Meminal width of bearing B 56.000000 | mm
Minimum corner radius Fs min 0.000000 | mm

605.000000 | kN Speed limit grease lubrication ngy. 0.000000 | 1/min
1290.000000 | kN Speed limit using oil lubrication Na,.. 0.000000 | 1/min

Weight m 55.000000 | kg
Contact angle ag 0.000000 | @

Factor Wy | 0.000000 | | 0.600000

Factor YoYa | 0.000000 | | 0.000000 |

Factor for the calculation of &, X and Y fa 0.000000

|
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Bearing database

Dataset

Tab “Additional data”

1) Additional values used for calculations.
If no data is available, calculation or
warning messages associated are
ignored.

2) Additional values used for information.
These values are currently not used in

calculations but for documentation only.

D 14577 | created by: [xisssoft

| on: |p412.2015 |

\
Status ‘actwe ‘\ ‘ Changed by: |K[SSsoft

| on: 19.08.2020 |

Basic data  Additional data D&nal geometry
Rating and permitted values

Flaza __U.uuuuuu

Permissible axial force in [%] of F,

Maximum permissible misalignment a 0.000000 | 7
Thermal reference speed N 1700.000000 | 1/min
Radial stiffness c 0.000000 | MN/pm

Additional information
Availability

Price

Axial stiffness [ N/pm
Tilting stiffness Cu Nm/°
Specific minimum load P/C
Fatigue load limit C, kN

0.000000
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Bearing database, rolling bearing fatigue load limit C,

= Bearing fatigue load limit C, is used to calculate factor a,55, Which is needed to

calculated modified rating life. If C, is not in the database, it is calculated.

o ) ) ) 3 Shaft "Shaft’ Rolling bearing 'Roller bearing 1 - DGBB’
- For mOdIerd baSIng ratlng Ilfe (an) aCC to Deep groove ball bearing (single row) (TIMKEN 62208-2R5)
. . . . Inner diameter [d] 40.000 mm
» simplified method given in ISO Outer cameter oI &0000  mm
Width IB] 23.000  mm
281'2008 B 3 3 Dynamic load rating [C] 29100 kN
i i IC.] 17,
) ) ’ ’ IFatigueIuadIim'rt [Cu_] 0.000 kNl
= For reference rating life (L,,,,) acc. to: 3.2 Results according to 150 281
i i Load ratio [C/P] 2989
= advanced method given in ISO akrencs vocosty % o7 amte
. \.ﬂscns@ rgtiu 4] 22 236
281:2008 B.3.2 for ball bearings, (Foimbsion by el e
= simplified method given in ISO SCalculation anih estimated bearing Intemal geometry (SOITS th2st:2000)
281:2008 B.3.3 for roller Dt ool cmen o ne o
R.eferen ce d.iam etgr [l 50.000 mm
bearings. Damicr ofeser o d Hee
Radius of curvature inner ring ] 6.063 mm
. ; B B Radius of curvature outer ring [r=] 6.180 mm
= Each section in the bearing report prints omial contact sl 2 oo -
. Dynamic load rating Ic] 28.100 kN
the value used at that section. (atue oagime c] 2572 k)
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Bearing database

Dataset

Tab “Internal geometry”

1)
2)
3)
4)

5)

Correction factors
Axial clearance

Contains internal geometry
data

Definition of rolling element
modification

Influences graphics in shaft
editor

D

[ ]

Status active :l
Basic data Additional data Internal geoketry
Input data A ‘
Correction factor (dynamic rating) fe
Mumber of rollers F4
Diameter of roller D
Rolling body pitch drde diameter Dew

Inside diameter of the rim, pressure side  Da
Qutside diameter of the rim, pressure side Das
Effective roller length Lue
File for roller profile modification

Inner raceway profile modification file

Quter raceway profile modification file

Additional data

Created by:

Changed by:

1.0000

6.5000 | mm

28,6000 | mm

0.0000 | mm

0.0000 | mm

-
[y

0.0000 | mm

Without inner ring Mo

Correction factor (static rating)

Axial displacement possibility nan-o

Inner raceway modification

Quter raceway modification

Without outer ring

1.0000

ing bearing v 0.0000 | mm

Axial displacement possibility fixed bezing Ve 0.0000 | mm

Trmoc | 0.0000 | mm

Fmoc o 0.0000 | mm
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Bearing database

Tab “Internal geometry”

Axial displacement possibility

|
1) Vg For alocating bearing, one ring is %\\\L\ A
free to move with respect to the other by AN
amount V; in axial direction. ANAN

2) 'V, For a non-locating bearing, one ring a ———|— n
is free to move with respect to the other -

e with respect v
by amount V, in axial direction. : /
VT )
_— LWE .

Note the setting “Axial clearance” in module
specific settings. 5

DBA

DBI
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Bearing database

Tab “Internal geometry”

Roller and raceways modifications

1)
2)

3)

4)

5)
6)

7)

8)

Effective roller length is normalized

Length coordinate is normalized with
effective roller length

Modification is normalized with nominal
roller diameter (positive value removes
material from cylinder

Modification is defined in a text (*.dat)
file
First column is a counter

Second column defines normalized,
lengthwise coordinate

Third column defines normalized
modification value

Example file

f/Dw
-05 +0,5 3
> 1L— X/ Lwe
4 5 6 7

roIIerProfiIe-originaI.dyx |

—— index

-— this

oo
5
=

LIS R B I T O R N A

. 0

. 0
-0.37 0.0002776l6
-0.35 0.000235671
-0.33 0.000200187
-0.31 0.000169805
-0.29 0.000143527

Programme » KISSsoft 2020 » dat

-

o MName
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@' ringDeformation.dat
@' ringDeformationAndTilting. dat

@I rollerProfile.dat

profile / roller diameter (mm / mm)

Anderungsdatum
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17.08.2020 07:54
17.08.2020 07:54
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Bearing database: Custom raceway profile for cylindrical roller bearings

= Define custom raceway profile for cylindrical roller bearing by providi

raceway profile modification file.

ng

= Raceway profile modification A(x) is defined as a multiplication of a constant

modification value r,,,4 and a modification ratio for a given relative position

along the roller effective length f(x) : A(x) = f(x) * "oa

01 Deep Groove

Modification Tmoc o 5 0000 | pm
% 02 Taper Roler

Contents  Search  Examples  Tutorials resulty N Profile modification file [racewayouterrofile.dat | F5 @

Shows additional data in a dialog

. - . I3 Kisssoft - License number 165 - Rolling bearing ISO/TS 16281 - Untitled - 0o x
m KISSsoft - License number 165 | Shaft calculationf- Untitled
File Project View Calalston Report Graphics Seript Extras  Help
. : N N N |} S 5 by u
File Project View Calculation Report Graphics Script  Extras  Help OEEE®™ E=1p3 2] &8 =) TR T K|SSSOft
D B‘ E"‘ E D E:i @‘ — @ Modules 5 Bearing data Rating Inner ring Outer ring
H E v 5 modules -
& \m vstem modul [ File interface
E KISSdesign File name E\ Element type | Raliing bearing
Display ents x
[d pisplay entry Iy v Base modules Dtz exchange OwnInput shaftno. |1 %] Bearingno, 1 %
" : 7 Gears
. . Vv Shafts and Beari
crngea . - o T T T U edme o [ oomm]m
Besicdata  Additonaldata | Internal geometry Zz Shaftcaladation Number of balls/rollers z [ o Diametral dearance Pe 0.0000 | mm
Input data Ball / roller diameter Da 0.0000 | mm Basic dynamicloadrating ¢ | 0.000| N []
Cormection factor (dmamicratig)  fe Correcion facor saticratng) fo Referanes dameter D . Erfectue roler ength L | 0.0000] mm - o
J°
Axial displacement possibilty non-locating bearing v, mm o Q ——— Vickers hardhess o
Number of rollrs z Axicl displacement possbility fired bearing v i g
Modues | Projects
Diameter of roller D 5.5000 | rom 3 Roller and raceway profiling hed
Examples 8 x
Roling body pitch crdle diameter Dew [ 24.8000] mm Inner raceway modification [ o
? Systems ol Roller profile
Inside diameter of the rim, pressure sde D | 0.0000 | mm Outer raceway modification focto mm > Single gear
> Gear pair
Outside diameter of the rim, pressure side Dea 0.0000 | mm © P it rack Profile modification file ; ‘dat
Effective roler length Le [ 0.0000] mm > Planetary gear
> Three and four gears train
File for roler profile modification s =2 X 0 > Bevel and Hypoid gears Inner raceway profile
> Face gears
=) [
Inner raceway profile modification file V= I " iorms with enveloping worm wheel Modification mlugug pm
Outer raceway profile modification file 2 B X 0 » Crossed helical gears .
> Beveloid gears Results{ I Profile modification file raoeway]nneerﬁle dat | £5 8 x
» Non circular gears
Additondl data D e .
Withoutinner ring Withoutouter ring o - ~ Bearings Quter raceway profile
{TMP folder: KIS5_117) INCONSISTENT

_m Cancel
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Bearing database: Custom raceway profile for cylindrical roller bearings

= Cylindrical roller bearings usually have profiled rollers and flat raceways

= Similarly, as one can already define custom profile of rollers, now it can also

define custom profiles of inner and outer raceways.

= Why would one like to do that?

= To simulate production errors.

= For custom designed bearings.

=X/ Ly " +x/ Ly

Lwe

A

Y

A
| +f - I'mod_o

2427 )

/){ , | \\

|
s =f- Imod o

=X/ Ly | X/ Lo
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Bearing database: Custom raceway profile for cylindrical roller bearings

= Raceway profile modification A(x) is defined as a multiplication of a constant
modification value r,,,,; and a modification ratio f(x) for a given relative

position along the roller effective length:
A(x) = f(x) * Tinoa

= Profile modification can be defined for p 7
each raceway separately. ' % / N

= Modification ratio f(x) is defined in a 7| ~F g N

DAT file. —x/ Ly, i #x/ Ly,

- 1 -

= Constant modification value 7,4 is Do 7 ﬁ
|

defined in user interface.
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Bearing database: Custom raceway profile for cylindrical roller bearings

It can be used from module Rolling bearing ISO/TS 16281

File Project View Calculation

Report

Graphics

DEREE e 2B BE LE8EDE

m KISSsoft - License number 165 - Rolling bearing 1S0/TS 16281 - Untitled

Script  Extras  Help

[} Rolling bearing ISO/TS 16281

- O X

SSsoft
=

Release 2022p-57

Ball / roller diameter

Reference diameter

D 0.0000 | mm
Do 0.0000 | mm

Modules g x Bearing data Rating 5 Inner ring Quter ring
v o5 modules "
ystem v [ File interface
IK‘ KISSdesign File name 5 Element type  Rolling bearing
v Base modules Data exchange Own Input Shaft no. 115
> Gears
Bearing data
v  Shafts and Bearings . N N ;
Type |Cy||ndr|ml roller bearing (single row) w Axial dearance P2 0.0000 | mm
Zz Shaft calculation Mumber of ballsfrollers z I:I Diametral cearance Pz 0.0000 | mm

Basic dynamic load rating C-

Effective roller length Lie

> Plain bearing Vickers hardness HY 660
v
Projects
Modules ’ m Roller and raceway profiling X

Examples F X

7 Systems Roller profile

> Single gear

» Gear pair i i

> Pinion with rack Profile modification file rollerProfile.dat | L Y

> Planetary gear

» Three and four gears train 4 )

> Bevel and Hypoid gears Inner raceway profile

» Face gears

> Worms with enveloping warm wheel Modification Tmad Hm

» Crossed helical gears

> Beveloid gears Results Profile modification file racewayInnerProfile. dat | B9 g x

> Mon drcular gears

» Shafts

v Bearings Outer raceway profile
& 01Deep Groave Modification f=im pm
“% 02Taper Roller 2

Contents  Search  Exemples  Tutorials Results | Profile modification file |racewayOuterProfile.dat | 5 ©

Shows additional data in a dialog \_ ) (TMP folder: KISS_117) INCOMNSISTENT

Bearingno. |1 =

ooooo | N [
0.0000 | mm + |9
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WO010 & WO051, RP: Custom raceway profile for cylindrical roller bearings

[E KISSsoft - License number 163 { Shaft calculation)- Untitled

File Project \View Caloulaton Report Graphics  Script

Extras Help

NoREDR DB 2 B A BB £8|E

m Display entry

jin] 8001

Basic data Additional data Internal geometry

Input data

Correction factor (dynamic rating) fe
MNumber of rollers z
Diameter of roller Dw
Rolling bady pitch circle diameter Dew

Inside diameter of the rim, pressure side D
Outside diameter of the rim, pressure side Das
Effective roller length Lue

File for roller profile modification

Created by: KISSsoft
Changed by: KISSsoft

1.0000 Correction factor (static rating)

mm

Axial displacement passibility non-ocating bearing v,

s

[24.11.2006

[19.08.2020

fo 1.0000

0.0000 | mm 2

24.8000 | mm Inner raceway modification
0.0000 | mm

0.0000 | mm

0.0000 | mm

-
=

Inner raceway profile modification fle

Quter raceway profile modification file

Axial displacement possibility fixed bearing Ve 0.0000 | mm
S

Outer raceway modification Tmod_o mm
/ 5 X

I I = R

E— =T

Additional data

Without inner ring No

~ Without outer ring

|Nu
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Bearing database: Custom raceway profile for cylindrical roller bearings

= Example of raceway profile modification files

>

ThisPC » O5(C:) » Program Files » KISSsoft AG » KISSsoft 2022 » dat

£

MName Date modified Type
Q{ racewaylnnerProfile.dat 02/03/2022 13:37 DAT File
Q‘[’ racewayOuterProfile.dat 02/03/2022 13:37 DAT File

|| racewayOuterProfile dat E3 |

---This-is-a-comment

--.Positive -modification-ratio-increases-clearance
---Negative-modification-ratio-reduces-clearance-a
---At-least-1-value-of -modification-ratio-must:be-{
---.index- | -relative-position- | -modification-ratio
DATA

-0.60 .00
-0.40 25
-0.10 .00
0.10 .00
0.40 25
0.60 .00

|| racewaylnnerProfile dat E3 |

--.This is-a-comment

--.Positive -modification-ratio-increases-clearance
---Negative -modification-ratio-reduces:-clearance-a
--.At-least 1-value-of modification ratio-must. be
--.index- | -relative-position- | -modification-ratio
DATA

-0.60 .00
-0.40 525
-0.10 .00
0.10 .00
0.40 525
0.60 .00

Roller diameter [mm]

Roller diameter [mm]

Roller and outer raceway profile (rmod_o = 100.0 um)

11.12

11.10 A

11.08 -

11.06

11.04

11.02 A

11.00 A

10.98 A

— Roller (rollerProfile.dat)
—8— Raceway (racewayOuterProfile.dat)

N/

T
-15

T
-10 =5 0 5 10 15
Roller length [mm]

Roller and inner raceway profile (rmod_i = 100.0 um)

—10.98 4

—11.00 4

-11.02 4

—11.04 4

—11.06 4

—11.08 4

-11.10 4

-11.12 4

/N

= Roller (rollerProfile.dat)
—8— Raceway (racewaylnnerProfile.dat)
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Bearing database: Custom raceway profile for cylindrical roller bearings

= Module WO051: example 5 with changed load, without raceway modification

Bearing data Rating =

Inner ring

Quter ring

Rating
() Force (@) Displacement

Ayial displacement U 0.0000 | mm
Radial displacement in y-direction u, 0.0000 | mm
Radial displacement in z-direction u: 10,0000 | mm

@) Rotation () Vibration
Speed of the inner ring ny 1000.0000 | 1/min
Speed ot the outer ring nz 0.0000 | 1fmin

[[] Modified rating life according 15O 281

3

Lubricant  Oil: ISO-VG 220

() Tilting moment (@) Tilting

Tilti

round y-axis I 0.0000 | mrad

Tilting around z-axis Iz

mrad

Operating temperature Ta C
Results (basic calculation)
Cr 166.184 kN
Tior GES
Reference rafing life Lnrh 292.441h
pmax_i 3522.065 Nfmm?* inside
pmax_o 2086.963 N'mm* outside
ux D.ﬁ um Fx
uy 0.000 pm Fy
uz 0.000 um Fz
ry 0.000 nrad My
= 1.000 nrad Mz

m Roller and raceway profiling

Roller profile

Profile modification file rollerProfile.dat| 5 o

Inner raceway profile

Modification

T s 0.0000 | mm
racewaylnnerProfie.dat | &5 @

Profile modification file

Quter raceway profile

Modification Tmod o 0,0000 | mm

Profile modification file racewayOuterProfiledat | & ©

(o1 o

Contamination Ol lubrication with

-0.000 kN
0.000 kN
-0.059 kN
0.000 Nm
-2141.073 Mm

Graphics

|Load distribution | 3D

B+ & &

=

Lt - BE BE o

g X
-

3822 068
2641.531

'E' 1761.034

z

-

L

-

23

"

"

H 880.517

-

a

c

o

~N

-

-

v

I 0.000
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Bearing database: Custom raceway profile for cylindrical roller bearings

= Module WO051: example 5 with changed load, with raceway modification

Bearing data

Rating

() Force (@) Displacement

Rating

Inner ring 5 Quter ring

L]

() Tilting moment (®) Tilting

Axial displacement U 0.0000 | mm Tilting around y-axis ry 0.0000 | mrad
Radial displacement in y-direction u, 0.0000 | mm I Tilting around z-axis rz 1.0000 | mrad I
Radial displacement in z-direction u: 0,0000 | mm
(@) Rotation () Vibration
Speed of the inner ring ny 1000.0000 | 1/min
Speed ot the outer ring nz 0.0000 | 1fmin
[[] Madified rating life according IS0 281
Lubricant | Oil: ISO-VG 220 + Contamination | Oil lubrication with
Operating temperature Tg =C
Results (basic calculation) X
Gr 166184 kM
Lile 4
Reference rating life Lnrh 31826428 h
pmax_i 1658.139 N'mm? inside
_pmax_n 841.209 N/mm? outside

3 000 um 53 0,000 kN

uy 0.000 ym Fy -0.000 kN

uz 0.000 pm Fz 0.005 kN

y 0.000 mrad My 0.000 Nm

z 1.000 mrad Mz -592 459 Nm

m Roller and raceway profiling

Roller profile

Profile modification file

Inner raceway profile
Modification

Profile modification file

Quter raceway profile
Modification

Profile modification file

rollerProfile.dat 5

e [ 0fm

Q

racewaylnnerProfie.dat | £

Graphics F X

|Load distribution | 3D ~

F+a aaa g -EEBEo

1658139
1243 604
~ 'E‘ 829.089
z
—_—
[
-
3
o
° 414,538
o
c
2
~
.
v
T 0.000
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Bearing database: Custom raceway profile for cylindrical roller bearings

= Results

KISSsoft

KiISSsoft

Roller profie file
Raceway profiing file - inner ring
Raceway profiing file - outer ring

[P{k}]: rollerProfie.dat

[RPI(k)]: racewaylnnerProfie.dat
[RPO(k)]: racewayOuterProfie.dat

y Profiling N

Section Position Pk} RPI(k) RPO(k) iz Pis

k (mm} (pm}) (m} (pm}) - (N}
1 -12.20 13.084 0.000 0.000 0.38 155036.13
2 -11.59 10.093 0.000 0.000 0.58 8254459
3 -10.98 T.81 0.000 0.000 0.60 T8663.96
4 -10.37 5.138 0.000 0.000 0.51 T6208.99
5 8975 4533 0.000 0.000 0.63 T3174.45
[ -8.15 4.034 0.000 0.000 0.65 69556.51
7 -8.54 3.308 0.000 0.000 0.59 65607.57
] -7.83 2708 0.000 0.000 0.74 61398.78
9 -7.32 2206 0.000 0.000 0.79 56985.29
10 -5.71 1.784 0.000 0.000 0.85 5238872
1 5.10 1.430 0.000 0.000 0.83 4T673.59
12 -5.49 1.128 0.000 0.000 1.04 42860.06
13 -4.88 0.870 0.000 0.000 119 37581.34
14 -427 0.651 0.000 0.000 1.41 33059.05
15 -3.66 0.472 0.000 0.000 1.73 28101.52
16 -3.05 0.324 0.000 0.000 228 2314373
17 -2.44 0.208 0.000 0.000 334 18213.56
18 -1.83 0115 0.000 0.000 5.99 1334364
19 -1.22 0.051 0.000 0.000 17.18 8580.14
20 -0.61 0.014 0.000 0.000 50.00 4278

21 0.00 0.002 0.000 0.000 50.00 18.79
22 0.61 0.014 0.000 0.000 50.00 4278
23 1.22 0.051 0.000 0.000 17.18 8580.14
24 1.83 0.115 0.000 0.000 5.99 1334364
25 244 \ 0.206 0.000 0.000 y 3.34 18213.56

Roller profie file
Raceway profiing file - inner ring
Raceway profiing file - outer ring

[P{k}]: rollerProfie.dat

[RPI(k)]: racewaylnnerProfie.dat
[RPO(k)]: racewayOuterProfie.dat

Profiling \

Section Position Pk} RPI{k) RPO(k) iz Pius

k (mm} (pm}) (m} (pm}) - (N}

1 -12.20 13.084 57.8927 57.8927 1.00 0.00
2 -11.59 10.093 48.780 43.780 50.00 3791.86
3 -10.98 T.81 39.634 39.634 468 15107.93
4 -10.37 5.138 30.488 30.488 1.87 26589.66
5 -9.78 4933 24187 24187 138 33500.61
[ -8.15 4.034 22154 22154 1.39 3343015
7 -8.54 3.308 20122 200122 1.41 32857.52
8 -7.93 2708 18.089 18.089 1.45 32184.21
9 -7.32 2206 16.057 16.057 1.51 INTETS
10 -5.71 1.784 14.024 14.024 1.59 29971.53
1 5.10 1.430 11.982 11.982 189 28602.51
12 -5.49 1.128 9959 9.959 1.82 2711513
13 -4.88 0.870 7827 7827 1.98 25529.57
14 -427 0.651 5.894 5.804 218 23863.63
15 -3.66 0.472 3.862 3.862 244 22121.94
16 -3.05 0.324 1.829 1.829 278 20333.70
17 -2.44 0.208 0.000 0.000 334 18213.56
18 -1.83 0115 0.000 0.000 5.99 1334364
19 -1.22 0.051 0.000 0.000 17.18 8580.14
20 -0.61 0.014 0.000 0.000 50.00 4278

21 0.00 0.002 0.000 0.000 50.00 18.79
22 0.61 0.014 0.000 0.000 50.00 4278
23 1.22 0.051 0.000 0.000 17.18 8580.14
24 1.83 0.115 0.000 0.000 5.99 1334364
25 244 0.206 0.000 0.000 y, 3.34 18213.56
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Bearing database: Custom raceway profile for cylindrical roller bearings

Limitations:

= Currently it works only for cylindrical roller bearings

= |mportant note for roller edge stresses — ISO/TS 16281

5.3.3 Concentration of edge stress

In cases where the rolling elements are only lightly profiled or severely misaligned, edge stresses can arise
which need 10 be taken Into account in the rating lite calculation. The distribution of contact stress over
length of the rolling elements can be calculated by means of References [5], [6] or [7]. From the calculated
distribution of the contact stress over the roller length, an approximated function of the stress concentration at
the inner ring raceway, £[;.k], can be obtained from Equation (58) and at the outer ring raceway, f5[;.k], from

Equation (59).

\2
_ PHi L
ALik]= “;;1151 Dy (1-7) n\';e}/q;k

\2
. PHejk . L
Je [J’k]z(%i Dwe(1+7) :e/qj.k

S

As a first approximation, a stress riser function, f[#], determined from contact stress calculations, can be used

for the lamina &

1= 0o s ]

This approximation function is only valid for an approximated profile obtained with the aid of the
Equations (42), (43) and (44), and providing the conditions of medium load and a total misalignment of the
bearing of less than 4' are fulfilled. For a general calculation, the use of the methods described in

References [5], [6] or [7] is recommended.
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Load distribution

Nomenclature

Rolling elements may be balls or rollers.

In case of rollers, different roller types, e.g., cylindrical
rollers may be used.

While cages are most important for proper working of
bearings and may be a cause of failure, they are not
covered here as calculation methods including or aiming at
cages are not included in the calculation methods
implemented in KISSsoft.
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Inner and/or outer ring rotation

= Calculation of basic reference rating life
L, acc. to ISO/TS 16281 basically takes
into account “number of load passages

over a point on the bearing ring”.

= [tis important to know whether the
bearing ring is stationary or rotating
relative to the bearing load — point load

or circumferential load.
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Load direction
rotates
with inner ring

Source: Schaeffler Technical Pocket Guide, 2021

KISSsoft

Conditions Example Schematic Load case Fit
of rotation

4 . . . N
Rotating Shaft Circumferen- | Innerring:
innerring with weight tial load tight fit
e load oninnerring | necessary
outer ring and and
Constant Point load Outer ring:
loailieetion onouterring | loose fit

permissible J
Stationary Hub bearing
innerring arrangement
Rotating “{nh. .
outer ring f3|gn|f|cant
imbalance

Load direction
rotates
with outer ring

(Stationary Passengercar | wa—=a Point load Innerring:
innerring frontwheel, oninnerring | loose fit
Rotating track rolle_r, and permissible
outertin (hub bearing ) and

g arrangement) Circumferen-
Constant tial load Outer ring:
load direction Fr on outerring | tight fit
necessary

Rotating Centrifuge, Fru
innerring vibrating
Stationary screen
outer ring



Inner and/or outer ring rotation

= Basic reference rating life L, acc. to ISO/TS 16281 for ball bearings

—9/10__, Rolling element load for the basic dynamic load rating C

oo .—10/3 -10/3
Lior = g' + [gQ
(Qei] €€ ] —> Dynamic equivalent rolling element load for the bearing load

4.3.2 Dynamic equivalent rolling element load

The dynamic equivalent rolling element load for an inner ring or a shaft washer, O, which is rotating relative

to the bearing load is —
|z : 13
Oei=|7 2.9 (25)
- j=1
and for an inner ring or a shaft washer which is stationary relative to the bearing load is
3/10
18 103
Qei=| 5 2. 0; (26)
Jj=1
The dynamic equivalent rolling element load for an outer ring or a housing washer, O, which is stationary
relative to the bearing load is _— _—
i Z o 3/10
Oee =| > 2. 0] (27)
Jj=1

and for an outer ring or a housing washer which is rotating relative to the bearing load is
1/3

12 3
Oee =|5 2.0; (28)
§=A
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Inner and/or outer ring rotation

= Module W10: automatically taken into account by rotating speed(s) of the
shaft(s).

= Module WO051: two separate fields to enter inner/outer ring rotating speeds.

m KI55soft - License number 165 - Rolling bearing 150/T5 16281 - 03 Deep Groove (Inner Geometry). W51
File Project Wiew Calculation  Report  Graphics  Script Extras Help

DERExD OB 2Bk BESLEHE

Modules g X

Bearing data Rating =
¥  System modules " Rating
IK' KISSdesign (® Force () Displacement o
¥ Base modules Axial force Fx M
¢ hears Radial force Fy kM
v Shafts and Bearings Radial force Fz N

L ) )
Z = Shaft calculation (®) Rotation () Vibration

Speed of the i i 1500,0000 i
L)X Roling bearing 150 281, 1S0 76 peedorihe innerring s 1jmin
Speed ot the outer ring Nz 0.0000 | 1/min

E iﬂ Rolling bearing IS0/TS 16281
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Inner and/or outer ring rotation

Comparison of results

Lo e

A B C D E F G H | J
Test file: W010-Test SKF interface with different speeds.W10
- T -
Bearing 1 2021-5P2 2022-DEBUG-20211110 Delta 2021 vs 2022 [%] —C—

SKF 32052 X |KISSsoft SKF Delta [%)] |KISSsoft SKF Delta [%] |KISSsoft SKF Iy ‘
nl=50rpm s i
n2 =0rpm 58853 56087 -4,70 58853 56087 -4,70 0,00 0,00 1 5 0 T
nl=0rpm
n2 =50 rpm 58853 56087 -4,70 54063 51970 -3,87 -8,14 -7,34 - pi-
n1l=15rpm D 1— d d

tnrh n2 =+75 rpm 49044 46739 -4,70 50954 48979 -3,88 3,89 4,79 ;,:"

nl=+75rpm /
n2 =15 rpm 49044 46739 -4,70 50955 48979 -3,88 3,90 4,79 :-"" 1
nl=15rpm ’ !
n2 =-75 rpm 32696 31159 -4,70 33970 32653 -3,88 3,90 4,79 1 E;/,F
nl=-75rpm A
n2 =15 rpm 32696 31159 -4,70 33970 32654 -3,87 3,90 4,80

Bearing 2 2021-5P2 2022-DEBUG-20211110 Delta 2021 vs 2022 [%] -~ B~

SKF 7052 |KISSsoft  |SKF Delta [%)] [KISSsoft |SKF Delta [%] |KISSsoft  [SKF 2 Ty
n1=50rpm ! i 3
n2 =0rpm 2534 2818 11,21 2534 2818 11,21 0,00 0,00 f 2 I
nl=0rpm rg T2 i
n2 =50 rpm 2534 2818 11,21 2454 2758 12,39 -3,16 -2,13 \
nl=15rpm D D; dy I I d

Lnrh n2 =+75 rpm 2111 2348 11,23 2193 2445 11,49 3,88 4,13 /

nl=+75rpm
n2 =15 rpm 2111 2348 11,23 2193 2445 11,49 3,88 4,13 !
nl=15rpm 7@ !
n2 =-75 rpm 1408 1565 11,15 1462 1630 11,49 3,84 4,15 1 —
nl=-75rpm
n2 =15 rpm 1408 1565 11,15 1462 1630 11,49 3,84 4,15 a
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Load distribution

Stribeck number

1) Load Pris applied to a bearing.

2) The rolling element loads for an undeformed, clearance
free bearing may be determined.

3) Load P, is equal to the sum of the pair forces P;,
component in direction of P,

E=F+2Pcosp+2P cos2p+..+2P  cosnp

n=fNT[z—_l) |3.:2—TE P ==l g 2 P
4 z Q = Q Bz
P, radial load

z number of rolling elements

n number of pairs of rolling elements under load
S, Stribeck number, = 5

P max Highest load on a rolling element

Q =zI/S,

B Pitch angle
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v —_
Pl - I:)max

S, = 4.37 according to Stribeck, 4.08
according to Palmer, use 5.00 to account
for some uneven load distribution

KISSsoft



Contact angle

Nominal vs. operating contact angle vs. load angle

1) Nominal contact angle (pressure angle) a,: Angle
between the line connecting the contact points and the
plane perpendicular to bearing axis, no load condition.
Same value for all rolling elements applies.

2) Operating contact angle (pressure angle) a: Angle
between the line connecting the contact points and the
plane perpendicular to bearing axis, under operating
load condition. Different values for each rolling element.

3) Load angle B: Angle between resultant applied load F F
and plane perpendicular to bearing axis. a .

4) Example for DGBB: Radial load does not change the
operating contact angle per ball, but axial load does.
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Contact angle

Typical values

1) Typically, the nominal contact angle a, is defined through the distance a of

the pressure point form the backside of the bearing \\
2) The higher the contact angle, the higher the axial load capacity of a .
bearing. a T
3) Under general load condition, each rolling element may have different * 7 >

operating contact angle a.
4) Typical values apply:

Bearing type Nominal contact angle a

Deep groove ball bearings 0°

Above, axial offset 5° ...15°

Angular ball bearings, single row 15° ...40°

Angular ball bearings, double row 25° ..45°

Spherical ball bearings 5° ...20°

Cylindrical roller bearings 0° 3
Needle bearings 0° 3
Taper roller bearing 9° ...30° \
Spherical roller bearings 4° ...18°

Axial deep groove ball bearings 90°

Axial angular ball bearings 60°

Axial spherical roller bearings 50°

Axial cylindrical roller bearings 90°
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Contact angle

Kl SSSOft usage Changedy n
Basicdata  Additonsldata  Internal geometry
Geometry
l Manufacturer [5<F ] Besring type series [0 ]
\ Bearing label [70/1250 AME Note [ |
mmmm [ | Nominal width of bearing B m
P y 4 [ _o00] mm Vi corner radis e [ 55000 ] e

External diameter

D 1750,0000 | mm
Operating datz

1) Nominal contact angle a; is shown in shaft [ gt e (5] o
speed lmit using oil Lubrication Mo, 1jmin

Basic static load rating
Weight m 1600.0000 | kg

editor, value from database i

2) Operating contact angle a is calculated and S P —
shown in report

3) For this, calculation option must consider ISO/TS Roling bearings

. . . Rolling bearings Stiffness: ISOfTS 16281, Life: ISO/TS 16281 w
1628 1 Ca.l CU | a.tl O n I n tab « BaSIC data)) Stiffness: Not calculated. Life: ISO 231, using manufacturer’ data
Tolerance field Stiffness: IS0/TS 16281, Life: 50 281, using manufacturer’ data

Stiffness: ISO/TS 16281, Life: ISO/TS 16281
1}

4) Calculation does not consider centrifugal effects Falure probabitty n

Flmmiemd mmeien BEn n [

Basic data Shaft strength = Report *
JEREBEE O X BRI JHE T [

Reolling element leads /
#

IFl F. F, F. M. M. a P
(&N} &N} &N} (N} (Nmj | (Nm) ) (Nimn#) | {(mm) | {mm) | {mm) | (mm)
0441 | -0.405 | 0173 | -0000 | -0.000 | 4878 | 2315 | 2899882 | 083 | 010 | 070 | O

0.1%8 0177 0.080 -0.044 | -0.514 2088 23684 | 19292354 | 064 007 0.54 0.09

0024 0013 0.010 -0.010 | -0.122 0234 2425 983327 | 032 0.04 0.28 0.04

0.000 0.000 0.000 0.000 0.000 0.000 000 0.000 000 0.00 0.00 0.00

A [ =

nann nnnn nnnn nnnn nnnn nnnn nnn n non nnn nnn nnn nnn
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Contact angle

Operating contact angle

Pure radial load vs. combined load vs. pure axial load, for a deep groove ball bearing with nominal
contact angle a, = 0, load distribution and operating pressure angle a.

Operating pressure angle [deg]

Operating pressure angle for all rolling elements,
bearing under pure radial load

1234567 8 910111213141516171819202122232425262728293031323334

Rolling element [-]

Operating pressure angle [deg]

Operating pressure angle for all rolling elements
bearing under mixed load

L B e e e L s s B e B e I L S s s s |
1234567 8910111213141516171819202122232425262728293031323334

et

T T

Rolling element [-]
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angle [deg]

Operating pressure

Operating pressure angle for all rolling elements
bearing under pure axial load

12345678 910111213141516171819202122232425262728203031323334

Rolling element [-]

KISSsoft




Bearing kinematics

Spin to roll ratio

1)

2)

3)

4)
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For ball bearings with a # 0, ball rotation
consists of “roll” (axis parallel to bearing axis)
and “spin” (axis is the line connecting the
contact points).

The ‘spin to roll ratio’ is based on the
assumption of “outer raceway control”, meaning
that no spin of the ball is present on the outer
raceway.

High values increase heat generation and wear,
and decrease efficiency.

Spin to roll ratio is listed in the reports.

s b

3 Shaft 'Shaft’ Rolling bearing 'Roller bearing 1'

Angular contact ball bearing (single row) (SKF 7008 ACB/HCP4A)

Inner diameter
Quter diameter
Width

Dynamic load rating
Static load rating
Fatigue load limit

Life mod ffication factor for reliability
Correction factor (dynamic rating)
Correction factor (static rating)
Minimum EHL lubricant film thickness

Spin to roll ratio

40.000
68.000
15.000
6.900
5300
0163
1.000
1.000
1.000
0428
0.070

mm
mm
mm
kN
kN
kN

pm

KISSsoft



Bearing geometry

Conformity

1) Outer ring conformity fo = ro / d, inner ring conformity fi
=ri / d. Where ro, ri = raceway radii on inner race and
outer race, d = ball diameter. Perfect conformity 2*r = d
=2 frax = 0.50

2) Higher conformity - more friction / lower contact
stress. Typically: 0.51 < f < 0.54, typical values are fi =
0.52, fo = 0.53. These values are used in single bearing
KISSsoft module sizing function).

3) Inner geometry definition though dataset (if no data
given, value of 0.52 on inner race and 0.53 on outer
race is used) and conformity is calculated.

Basic data Additional data
Input data

Correction factor (dynamic rating)

Number of balls

Rolling body pitch cirde diameter

Radius of curvature, inside
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fe

Dew
Inside diameter of the rim, pressure side  Da

Qutside diameter of the rim, pressure side Da.

\
YT
/i Dpw
DBA| DBI i
Dw
Bearing data
Type |Dee|:| groove ball bearing (single row) - 2
Number of balls/rollers z
Ball / roller diameter Dy mm
Reference diameter Do mm
Radius of curvature, inner ring n mm
Radius of curvature, outer ring ra mm <

Internal geometry

1.0000

Correction factor (static rating) fo 1.0000
0.0000 | mm Q@

Radius of curvature, outside .

0.6350 | mm
2,1000 | mm
0.0000 | mm

0.0000 | mm

0.0000 | mm

KISSsoft



Bearing geometry

. Vs 3
Conformity k]
b
1) Conformity may also be expressed as (for inner race) k; { A/ -
2) Conformity may also be expressed as (for outer race) K, DBA/ DBI DQ’
3) Where: |
r, = Radius of curvature, inner race
r, = Radius of curvature, outer race
r, = Radius of ball
D,, = Diameter of ball, D,, = 2*r,, 1
\K. _ L, 2¥n-2%r, 2%, 1
r, 2%, D,
N Tl _ 2*r, -2*r, _2*r 1
° o, 2*r, D,
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Bearing geometry

Conformity vs contact stress

1)

2)

3)

Lower radius of curvature on
raceways —> higher
conformity - lower stress

Typical radii of curvature on
raceways > typical
conformity - typical stress

Higher radii of curvature on
raceways —> lower conformity
—> higher stress

Type ‘Deep groove iH bearing (“gle )

)

Number of ballsjrollers

Ball / roller diameter
Reference diameter

Radius of curvature, inner ring

Radius of curvature, outer rin

Results (basic calculation)

Cr 45.883 kN

Li1or 11342.98
pmax_i 1150910 Mimn? inside
pmax_o 1226.618 Wmm# outside
In 0.000 pm Fx
uy 7.752 ym Fy
uz -0.000 pm Fz
v 0.000 mrad My
(x4 0.000 mrad Mz
Graphics

0.000 kN
-2.000 kN
0.000 kN
0.000 Nm
0.000 Nm

‘Pressura curve

i+ B @ Q& Y

BE =
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Type

Deep groove ball bearing (single row)

Number of balls/fgllers z
Ball / roller diame! Dw 10.0000 | mm
Reference diameter 000 | mm
mm

mm

-]
H
g
4§

Results (basic calculati

Cr 45.883 kN

Lior 11194.42
pmax_i 1323.237 Nimn?® inside
pmax_o 1334.192 Nimn?* outside
ux 0.000 pm Fx 0.000 kN
uy 2792 um Fy -2.000 kM
uz 0.000 pm Fz -0.000 kN
ry 0.000 mrad My 0.000 Nm
=z 0.000 mrad Mz 0.000 Nm
Graphics
[pressure curve ~]

B+ B i @ Q &

B =

[ [I=

Bearing data

Type |Daep groove ball bearing (single row)

Number of bals/ralers z
Dw 10.0000 | mm
Dew 120.0000 | mm
n _ﬂ: 0] mm
Mo 5.4000 | mm

Cr 45883 kN

L1or 11136.56

pma_i 1437680 Wmm# inside

pmax_o 1417.082 Wmm# oulside

w 0.000 ym Fx 0.000 kN

uy 9.480 ym Fy 2,000 kN

uz -0.000 pm Fz 0.000 kN

oy 0.000 mrad My 0.000 Nm

4 0.000 mrad Mz 0.000 Nm

Graphics

|Prassure curve ~ ‘

Bl B m@a ey
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Clearance, definitions

Radial and axial clearance “G” is used in below figure

Radial clearance is defined amount
of radial movement inner ring can
move to outer ring at no load

For angular bearings, radial and
axial clearance are related

CO or CN = normal clearance, lower
numbers = lower clearance, higher
numbers = higher clearance

Clearance is selected in bearing
element editor

From clearance, assembly clearance
and operating clearance is

1)

2)

3)

4)

5)

Cl

Cc2

calculated A

Bearing clearance

Lubrication and supplementary calculations

(CN)

Bearing dearance

&ﬂ’nessfdamping
I30 5753-1:2009 CO

Own Input
Tolerance

50 5753-1:2009 C2

Offset external ring ir

IS0 5753-1:2009 C3
IS0 5753-1:2009 C4

Offset external ring in

IS0 5753-1:2008 C5

39 /17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.

—— f—
! ) '
N ; 6./2
\ '
\ /
%
/
‘ g | o ’
b \
—
¥ s
Internal  |Description | Standard |Application
clearance
group
CN Normal radial DIN 620-4 |For normal operating
internal IS0 5 753 |conditions with shaft and
clearance housing tolerances, see
CN is not section Operating clearance
included in and Design of bearing
bearing arrangements
designations
cz2 Internal For heavy altemnating loads
clearance combined with oscillating
< CN motion
Cc3 Internal For bearing rings with press
clearance fits and large temperature
> CN differential between inner
ca Internal and outer ring
clearance > C3
C5 Internal IS0 5753

clearance > C4
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Clearance, definitions

Axial clearance Pa

The axial clearance Pa is the clearance before
assembly in axial direction. It is defined as the
amount by which the inner ring can be moved
with respect to the outer ring from one extreme
position to the other in the direction of the
bearing axis. It is a function of the radial
clearance for many bearing types as shown
here:

Bearing type

Ratio between axial and
radial internal clearance

s./s,

Self-aligning ball bearings 23-Y,"
Spherical roller bearings 23-¥,"
Tapered roller | Single row, arranged in 46 -Y,"
bearings pairs
Matched pairs (N11CA) 23-Yy"
Angular contact |Double |Series 32 and 33 |1,4
ball bearings  |row Series 32 -B 5
and 33..-B
Single  |Series 72 -B 1.2
row and 73..-B,
arranged in pairs
Four point contact bearings 14
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Clearance, definitions

Axial clearance Pa

Axial clearance allows for tilting of e.g. ball bearings around the centre or around the lowest ball. For the left
case, a higher tilting is possible. Permissible values typically 2...10 minutes.

—-v\(anl— G
G, ] pc A
4 Tl= =S4 M, < 2T 7 )
L | M, | l
GJ,' A, z er
2 | ]
i !
I\ i
' !
| 4
-G /D *
=G, /D,, ®,=G, /2D,
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Clearance, definitions

Bearing clearance, assembly clearance, operating clearance

1)

2)
3)

4)

5)

Radial clearance is defined amount of radial
movement inner ring can move to outer ring at
no load

Bearing clearance is a bearing (part) property

Assembly clearance considers shaft and
housing seat and stiffness, surface roughness,
bearing tolerances

Operating clearance considers temperature and

centrifugal effects Y R [

Sometimes, the terms ,measured clearance” or
»<apparent clearance” is used as opposed to
L<theoretical clearance®. For the clearance
measurement, a certain radial load needs to be
applied which results in a deformation (for ball

bearings, for roller bearings, this deformation _.-_.

may be neglected). The theoretical clearance is
the internal clearance as measured minus the
deformation (which can e.g. be calculated).
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Clearance, definitions

Bearing clearance, assembly clearance, operating clearance

1) Select bearing clearance class or use
“‘Own input”. If “Own input” is used, then,
enter bearing clearance and operating
clearance is calculated.

2) For tolerances, the position in the
tolerance field used for calculations can
be selected in tab “Basic data”. Default is
the use of mean value in all tolerance
fields.

3) Bearing parts temperatures may be
defined per bearing or for all bearings in
model (through shaft and housing
temperature).

Rolling bearings
Rolling bearings |StiFFness: ISOJTS 16281, Life: ISOTS 16281 v|
2 > Tolerance field |I'“'!e.an value | ~ |
) - inimum
Failure probability n
Required service life My S | h
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Designation Roller bearing 2

Position on shaft

Position in global system

¥ 225,0000 | mm
Y 225.0000 | mm

Type of bearing |Fixed bearing adjusted on right side ->

Type |Cy|indriml roller bearing (single row) ~ |
Number |SKF NU 1007 ECP (d=35.000 mm, D=62.000 mm, B=14.000 mm)= v|
Comment |SKF Popular Item |

Inner diameter

External diameter

MNominal width
S Bearing dearance Stiffness/damping Lubrication and supplementary calculations

4 m ®e
D 62.000 ~ | mm O«
B 14,0000 | mm

Bearing dearance |ISO 5753-1:2009 C3

Tolerance b1 520: 1988 P v] @
Input shaft |To|eranoe ~ |
Tolerance Shaft
Input hub |To|erance i |
Tolerance hub
Define housing bore
Internal diameter of housing bore D mm
External diameter of housing bore Dee mm

_'Rolling bearing temperature  |Own input ~
Inner ring temperature Ti =C
Quter ring temperature Ta ljl C
Rolling body temperature Tw =C
Offset external ring in X-direction iR mm
Offset external ring in ¥-direction Oy mm Q
Offset external ring in Z-direction [N mm
Quter ring tilting around X-axis Ore =
Quter ring tilting around Z-axis Oz =
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Clearance, definitions

Bearing clearance, assembly clearance, operating clearance

1) Select bearing clearance class or use
“Own input”. If “Own input” is used, then,
enter bearing clearance and operating
clearance is calculated.

2) If additionally “Tolerance = not
considered” is selected, then, bearing
operating clearance is equal to bearing
clearance.
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Designation Roller bearing 2
Position on shaft ¥ mm
Position in global system ¥ mm
Type of bearing |Fixed bearing adjusted on right side -> v |
Type |Cy|indriml roller bearing (single row) - |
Number |SKF NU 1007 ECP (d=35.000 mm, D=62.000 mm, B=14.000 mm)= |
Comment |SKF Popular Item |
Inner diameter d mm ® &«
External diameter D mm O«
Mominal width B mm
\Bearing dearance Stiffness/damping Lubrication and supplementary calculations
Bearing dearance |Own Input ~ |
Diametral bearing dearance a pm
/ Tolerance |not considered V| @
Offset external ring in X-direction iR mm
Offset external ring in ¥-direction Oy mm o]
Offset external ring in Z-direction [N mm
Quter ring tilting around X-axis Ore =
Quter ring tilting around Z-axis Oz =
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Fits

Bearing clearance, assembly clearance, operating clearance

1) Shaft and housing tolerances can either be
given as tolerance fields or as absolute
values in KISSsoft element editor

2) Definitions of shaft and hub tolerances

(1) Reference line

(2) Nominal diameter

(3) Loose fit

(4) Transition fit 2
(5) Press fit

(6) Shaft diameter
(7) Housing diameter

Tolerance |D]ZN 620:1988 PN hd | @

Input shaft |Tolerance w |

Tolerance Shaft L 1

Input hub |Tolerar1ce

Tolerance hub 6
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Fits

Bearing ring with rotating load - should be press fit
Bearing ring with spot load - transition or loose fit

Fit required is a function of load applied. Ring deformation due to load applied
should not result in fit becoming loose; df> AdF. The change in fit / reduction in
interference AdF may be estimated:
_ooe, fd,p
1000 VB
Where Fr is the radial bearing force in [N], d is the inner ring bore diameter [mm]
and B is the inner ring width [mm].

For very highly loaded bearings (Fr>0.2*CO0r), use
_ 002, F

1000 B
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Fits

Recommended fits, SKF book

Bearing type Shaft tolerances Housm% tolerances
(for solid steel shafts and rotating inner ring load) spheroidal graphite or
g'eycast iron and stationary outer ring load)
Shaft diameter (mm) Houang bore diameter (mm) Bearing
<18 (18) (40) (100) (140) (200) (280) >500 (300) >500 arrangement
to io to o o to o
40 100 140 200 280 500 500
Dee[p ?Im(we ball beamg i5 k5 k5 k6 ke mé m6 m6 J6 J6 H7 Locating
ight loads P < 0,06 C) G6 GT Fr MNon-locafing
ular contact
ball bearings
single row (adjusted i6 k6 k6 mé mB nb6 p6 p6 J6 J6 H7 Cross located
via the outer ning)
double row,
aired single row 5 k5 k5 ms5 m5 ms — - J6 J6 H7 Locating
F neﬁ 32 33 T() BG.
double row (senes 33D) k5 k5 m5 m5 - - - - J6 J6 H7 Locating
Four-point contact
ball bearings k5 k5 m5 m5 né - - - 1 mm radial Thrust
(locate to bearing
prevent tuming)
Cylindrical roller bearin: k5 k5 m5 m5 n6 ] J6 J6 H7 -
(rf, NU, NJ designs) e Pe PS
herical roller beari k5 k5 m5 m5 nB ] JB JB H7 i
s nas Pe Pe e} G7 F7 LmNon-lomﬁng
Taper roller bearings
single row (adjusted k6 k6 mé mB né p6 p6 - J6 J6 HT Cross located
via the outer ning)
double row,
paired single row k5 k5 m5 m5 né p6 p6 L] J6 J6 HT Locating
Thrust ball bearings hé h6 h& hé h6 a6 g6 a6 G7 GT Fr Thrust
bearing
Spherical roller
thrust bearings i6 (for all diameters) ﬁm 1 mm radial Thrust
rance bearing
Form and position
tolerames?g:;rfaoe
roughness
Cylindricity IT5/2 (for all diamaters)
Rectangularity IT5 (for all diameters)
Permissible surface 4 4 4 63 63 63 63 10 8 10 16
roughness R, (pm)

When shaft tolerances p6 and 16 are used, use of the oil injection method will ease dismounting
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Fits

Recommended fits, SKF book

Case Housing tolerance
Housing bore diameter (mm)
< 300 (300) >
500
Deep groove ball bearings and spherical roller bearings as non-locating bearings G7 Fr Es
with rotating inner ring load and stationary outer ring load and a temperature
differential > 10 °C from outer ring to housing (e.g. when heating via the shaft,
high speed operation, very solid sings, low environmental temperatures)
Deep groove ball bearings and spherical roller bearings, cross located, with
mtesl?ng inner ring load and stationary outer ring load
a) axial displacement of outer ring in housing required, e.g. with thermal G G7 Fr
expansion of shaft and axially stiff housing
b) axial displacement of outer ring not required, e.g. when thermal expansion J6 J6 H7
of Bhﬂﬂml}: compensated by elasfic deformation of housing without
overloading bearings
Cylindrical reller bearings of NUP design with rotafing inner ring load and
stationary outer ring load
a) locating bearing G6 G7 Fr
b) non-locating bearing J6 J6 H7
Locating bearings and cylindrical roller bearings under oscillating outer ring JS6 JS6 JS7

load, e.g. when weight and tooth force act in different directions.
steps have to be taken when mounting in one-piece (non-split) housings
(e.g. heating the housing)
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Fits

Recommended fits, SKF book

Telerances for
bearings mounted

in gear hubs
Table [E}
Bearing type Bearing arrangement Shaft tolerance Housing tolerance
Shaft diameter (mm) Housing bore diameter (mm])
<120 (120) (250) <120 (120) >250
o o to
250 315 250

Deep groove ball Shifting gear i5 js6 k6 ms?  wme”  nNs"
bearings (inner and outer rings rotate at

same speed)

Planetary gear, intermediate gear h5 h6 h6 ms”  wme”  me"

(outer ring rotates, inner ring stationary)
Spherical roller bearings ~ Planetary gear, intermediate gear hs h6 h6 N6 pe”  Re"
Cylindrical roller (outer ring rotates, inner ring stationary)
bearings
Cylindrical roller Planetary gear, intermediate gear sea Table 1 ne”  ps?  me"
bearings (rotating inner and outer ring
Cylindrical roller bearings Planetary gear, intermediate gear hs h6 h6 (et Fe?  Fs?
without outer ring (planetary gear rotates, inner ring

stationary)
Cylindrical roller bearings  Planetary gear, intermediate gear i6d  es? es? N6 25 Re
without inner ring (outer ring rotates)
Needle roller and Planetary gear, intermediate gear 952] 95‘?J - Ge? ae? -

cage assemblies

) €3 intemal clearance required
A For raceways on the planetary pins and in gear hubs,

the deviation from circularity should be < 25 % of actual diameter tolerance;

the deviation from cylindricity should be < 50 % of actual diameter tolerance;

the surface roughness should be R; <0,2 pm and R; < 1 pm;
hardness should be 58 to 64 HRC

and the case depth when finish machined should be Ey; = 0,5 VD, — 0,5 > 0,3 mm, with Dy, = rolling element diameter in mm
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Fits

Roughness influence

1) During assembly, housing, shaft and
bearing surface roughness is reduced,
influencing fits, influencing assembly
clearance. As per DIN7190, the
embedding is estimated as follows (Uw
= interference U considering the
roughness reduction):
U,=U-08(R,,+R,)

Other sources (,Walzlagerpraxis®)
propose a value of 0.7 instead of 0.8.

Input shaft surface roughness, per
shaft element.

Input housing surface roughness, in
module specific settings.

2)
3)

4)
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Calculations

; Label |Cy|inder4 |
Position on shaft ¥ mm
Paosition in global system ¥ mm
Length | mm

., | Diameter d mm
Surface roughness |N6 Rz=4.8 (Grinding) V |

/

3

K Module specific settings

Rolling bearings Reliability Shaft editor and 3D views
[ pisplay critical bearing

[] pisplay rating life in sdentific notation

Save user defined bearings in calculation file

[] read user-defined rolling bearings from calculation file

[] Define lubrication for each bearing individually

Axial dearance (dassical calculation) Us | I 0.0100 | mm Qo
y
Maximum life modification factor Qrome | N 50,0000 |
| 4

|N? Rz=8.0 (Turned with diamond) - |

Surface roughness of housing

[] Timken Cloud Services: Use proprietary internal geometry data (used for calculation only, not available for reports and similar)
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Calculation report

Clearance calculation report

1) Input lists user selections. Temperatures
of bearing elements entered by user are
listed in results section.

2) Outer ring and inner ring speed influences
operating clearance due to centrifugal
effect.

3) Roughness of shaft and housing 2
influences assembly clearance due to
setting effects.

4) Embedding due to parts roughness.

KISSsoft
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4.1 0perating bearing cleamnce

411 Inputs

MNominal bearing clearance
MNominzl dismetral clesrance
Telerance

Inner dismeter

Diameter ofinner ring
Diameter of outer ring
Outer dameter

Tolerance shat

‘Shaft inside dameter
‘Shaft external dismeter
‘Bhaft roughness
Teleranca hub

Hub insde dizmster

Hub sxternal demater
Hub rowghness

4.1.2 Results
Tolerance feld

Press fit, shatt internal ring
Shaft speed

‘Shaft tempe rature
Temperature of mner ring
Dizmster

Diameter

Inte rizrence

Embedding

Herzian pressurs

Efective interfzrance (2000 (*C))
Diametr 3l clesrance changs

Press fit, hulb extarmal ring
Hub spesd

Hub Empersure
Temperature of ower ring
Dizmster

Diameter

Inte rierence

Embedding

Herzian pressurs

Efiective interferance (20.0(C))
Diametr 3l clesrance changs

Roling body temperaturs

Roling body expansion

Totsl diametral clearance changs
D parafing demetral cearance

Fl

H
]
i
[Dr]
Dbo]
H
fsil
fisa]
Faz]
el
Dh]
Dhe]
Fzo]

Fl

il
sl

i
isoT]
BT ]
Uwi
sl

Pl
Uwi_ef]
P

Ine]

[rn]

[Me]
[DbaT]
[hiT]
Uwo]
=2l

Ipu]
Mwo_eff
[aFde]

Tw]
Bw]
BFd]
F.l

130 5753-12009C2
57.500
DIN £20:1358 PN

pm

34988/ 34 504/ 35,000 mm

41.8M
57.025

mm
mm

G1.987/81.553/ 82.000 mm

0.000

mm

350264 25 032/ 35.03T mm

4800
HE

pm

G200/ 82010/ 82.019 mm

110,000
B.000

Mesn vslus

mm
pm

1imin
*C
*C
mm
mm
pm
pm
Min®
pm
pm

1imin
*C
*C
mm
mm
e
pm
Mim®
pm
pm

*C
B
pm
pm

{AFdi + APdo - 2 = ADw)
(Fd0+ AFd)
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Clearance in KISSsoft

The clearance / operating clearance is considered in the bearing calculation and

influences the shaft deformation:

—
Sheft _T—— 0@
||Displacement (bending etc.)

T

Displacement [mm]

0.020
0.015
0.010—
0.005— B
N 4
0.005— \ 4 & /
-0.010- \ / .
-0.015 \ /
-0.020 L
T I T T T 1
0 40 80 120 160 200
Axial direction Y [mm] -

Shaft

o]

’Displacemenl (bending etc.)

Displacement [mm]

0.05—

STEEY

0.04

0.03
0.02

0.01-4 ; :

(o

0.01—

-0.02+
-0.03
20,04

1
P
//

-0.05—

o~
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Content

Effect of bearing clearance
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Clearance, influencing max. roller load

Roller load and bearing life

kef N : .
Ball bearing: 6208
C,=28 100N
oo b 4000 {2 970kgf}
1\\0/6\ /
B s 000 < @m; /
5300 F \ S
e il
2 / ’[}'\ //“"'
8 N1 s &5
£ s
[iE) A 500 R ’,.4-""
5 \ N L &
AN
o 200 2000 N ey
£ \ - 2 6‘5 G\ —_‘,.-"'"
© E gﬂ k"\/o /
= F‘ﬁq—
E Ce ]
i \ \\9%\!-@“ K{%\ ]
= \ &0&
00 1000 \\\F\;/g/w/-——-"‘"__-____-—-—
%
s
ne’oﬂ\“ﬁ“ﬂ i
=1
F=
oL 0 1 1 i 1 1 I ]
—60 —40 =20 0 20 a0 60 80

Radial clearance {<//), um

The maximum roller load is minimized for a slight
pre-tension of the bearing
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0.6

Life ratio {Le/1L)

0.2

Ball bearing 6310
Radial load: —

N

3 350 N (340 kgft

AN

AN

/

/

e

—60 —40

—20 o] 20
Effective clearance (J), u

40 60 a0

i

Fig. 1 Relation between effective clearance and bearing life for 6310 ball bearing

The bearing life is maximized for a slight pre-

tension
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Summary

Key statements

A small pre-tension / negative clearance in operation typically results in highest life rating

Clearance below the optimum leads to rapid reduction of rating life. Clearance above the
optimum leads to gradual reduction of rating life.

Typically, most highly loaded ball in a deep groove ball with zero clearance bearing is
loaded about 4.37 (found by Stribeck) or 4.08 (found by Palmgren) or 5 times
(recommendation, rounded, accounting for other effects) higher than the average ball load.

Bearing clearances, five groups, 2, N, 3, 4, 5 (N = normal), ISO 5753 or ANSI/ABMA 20

Basic rating life is assuming load distribution for zero clearance
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Influence on stress distribution

Bearing operating clearance Pd = 0.00 um and Fr = - Fz and pure radial load

Rolling element
forces

Inner ring
displacement

Rolling bearing
| 9 g

[Load ditributen | 20

] | [Load distribution | 30

Contact stresses on

R+ & @ Q @t

HREBRES

Gt Qaau? BRhEST

Vi,
.Q
~
«

bnn‘

§ &
TN

- rolling elements

Stress distribution

i |\
' —
[Deformation (diagrams of bending etc.) ~| | [stress ditribution on raceway
5 & 8 @ Q @& [‘%D[‘.@ k*}‘ 8 [ 0 Q& [%D[“..@
0 |
0.010 —| |
0.020
E -0.030 E
E £
='-0.040 — — 3.60
f=4
2 -0.050 — £ 180
3 ] T 0
& -0.060
g 0.070 g-L80
- 2 -3.60
0.080 —| B
4
0.090 © ® & +*® <>
0.100 — T T Angular position [°]
> IR BRI

Axial direction Y [mm]

projected onto inner
raceway
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Influence on stress distribution

Bearing operating clearance Pd = -50.00 um and Fr = - Fz and pure radial load

Rolling bearing

Rolling element s Bl e — 1 Contact stresses on
4+ G @Qa@ th BE BEHD E+ Al @l d-BEBEESm .
forces rolling elements
|
Shaft . Rolling bearing
. |Deformation (diagrams of bending etc.) ~| | [stress distribution on raceway v . . .
Inner ring G4 O m @O i BE RES N E Stress distribution
displacement - | projected onto inner
_ oo = raceway
é te-4 _:.E, 3.60
5 R £ 180
] g 0
T -1.00e-4 5-1.80
a §-3.60
-0.00020 — § o @ {OQ ’1?9 0319
000030 | | | ; | Angular position [°]
" Axiall:ire:tic:’vY [mm\]b‘ i
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Influence on stress distribution

Bearing operating clearance Pd = +50.00 um and Fr = - Fz and pure radial load

Rolling element

forces

Inner ring

displacement

|road distribution | 20

~] [Load distribution | 30

R+ Om Qe bed

[

&

N
20080,

A

G

l+ Qe ita-RekEax

.Qﬂ ’4‘,.
~
~

&
~

L
™

I

[peformation (diagrams of bending etc.)

] | [stress dstribution on raceway

Bt amAae itiBERdo

0

-0.010 —

-0.020

L B e
N N
RS

Axial direction Y [mm]

3.60
1.80

-1.80
-3.60

Raceway width [mm]
o

rEameaa i BB REG

o

&
N v
Angular position [°]
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Contact stresses on
rolling elements

Stress distribution
projected onto inner
raceway
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Load distribution, maximum load, radial loading

Clearance

Positive clearance - less than half of the
circumference is loaded. Load distribution is
determined

P =F+2Pcosp+2Pcos2f+..+2P, , cosnf

Where n is the number of pairs of rolling bodies under
load. n may be estimated from the number of rolling
bodies in the bearing, z (INT = integer part of resulting
number). The pitch anale B is as shown below.

_ 2
n=fNT[le) |3.:TTr

The highest load Pmax = P1 may be estimated as a
function of the Stribeck number St, use St=5 to
account for some uneven load distribution.

P =E S z ﬁ

=_r
Prmx_

0 : 0 BRIz
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Effect of clearance

Stribeck number

For deep groove ball bearings, Stribeck found S, = 4.37 (4.08 for CRB) for a bearing
of zero clearance and recommends S, = 5.00. If a suitable pre-tension is applied, S,

drops to below S, = 4.00

Bearing Bearing Smax
size load
75— —#= 206 Normal 1720 MPa (250 ksi)
-# 1910 Normal 1720 MPa (250 ksi)
=4~ 110  Normal 1720 MPa (250 ksi)
7.0 — —— 210 Light 1200 MPa (175 ksi)
—— 210 Normal 1720 MPa (250 ksi)
6.5 = 210 Heavy 2240 MPa (325 ksi)
' === 310 Normal 1720 MPa (250 ksi)
& ~¢= 220 Normal 1720 MPa (250 ksi)
= 6.0 —o— 1940  Normal 1720 MPa (250 ksi)
o
S — z — ITEaX g
! Q Pz E ,~— Stribeck’s recommended
r 2 L/ value 5.0 _
'_'% 50 F==----- il ittt e bR L Rl b bt
%) Stribeck’s value /
for zero clearance
45—
I
40— |
1
35 | | I | | | |
-0.003 -0.002 -0.001 0.000 0.001 0.002 0.003

Dimensionless internal diametral clearance number, G,

© Joseph Poplawski, from: Oswald et al., Effect of internal clearance on load distribution and life of radially loaded ball and roller bearings, March 2012, Tribology Transactions, 55(2):245-265
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Effect of clearance

Bearing life vs. bearing operating clearance

Highest calculated life is reached for a small amount of pre-tension
1.2 — =4 |

1.0

Life factor, LF
o o
[e)] (o]

o
S
i

ANSI/ABMA Clearance Groups

02 —= ‘\\

< Group3 )
00 | | I 1L 1 7| | 1 |
-0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 0.04 0.05 0.06

Internal diametral clearance (interference), G,, mm

© Joseph Poplawski, from: Oswald et al., Effect of internal clearance on load distribution and life of radially loaded ball and roller bearings, March 2012, Tribology Transactions, 55(2):245-265
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Effect of clearance

Effect of bearing size

The shape of the life vs. clearance curve depends on the bearing size envelope:
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Effect of clearance

Assume tolerance
band for clearance,
optimal pre-tension is
in the middle of green
band (green vertical
line). The optimal pre-
tension is not equal to
the pre-tension giving
highest life for mean
position in tolerance
band. Reason is that —
if lower end in
tolerance band applies
— bearing life drops
drastically.

Pre-tension

Nominal bearing clearance / pre-tension

!
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Highest life: bearing tolerance
- neglected

~ . Highest life: bearing tolerance
neglected

_ Highest life: bearing clearance
tolerance considered

Highest life: bearing clearance
tolerance considered

Clearance

\Tolerance range
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Bearing stiffness
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Bearing stiffness

Bearing stiffness is a function of the roller types and bearing series. Below,
stiffness curves for purely radial / purely axial loads, d=50mm. Note the scale!

For radial loads For axial loads
60 . - 120 |
172108
um _J 9 wm _J LBNU @
50 : // 6210 @ 100 {—F—1
I L0 ///_32103 @ l 80
30 / - 60
20 .0 | s B
P et = 4-?2108 (5]
° //:: 300 A [ 20 ﬁ,/_____# s 53
M (= %/‘“/ IO =
u% =—— (5070 =cm
0 2000 4000 6000 N 10000 0 2000 4000 6000 N 10000
a fe b Fo

65 /17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved. KISSSOft



Bearing stiffness

Bearing stiffness calculation based on inner geometry results in a 6x6 matrix for
the operating point (note that the bearing stiffness is not linear). Obviously, the
stiffness cy (bearing rotation around the shaft axis) is very small in practice and
assumed to be zero in calculations.

Note that stiffness may be given as stiffness in the operating point / tangent
stiffness dF/du or a secant stiffness F/u.

Operating point

u, u, u, r, T, -
F 0] :ggj
Fy 0 5.60]
- : e e
Y R 350 ’
" Secant stiffness 28
M, 0 000 0 0 s o]
1.40—
M, B 0 i 0.70
"

T T T T
0 12.0 24.0 36.0 48.0
Displacement [um]
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Bearing stiffness

The bearing stiffness is non-linear and considers the operating clearance. With
increasing load, as more and more rolling elements get into contact, the stiffness
Increases in steps:

Force [kN]
13.0
12.0-
11.0-
10.0-
] 9.0- Radial stiffness
8.0
7.0
6.0—
5.0
4.0—
3.0
1 o] Axial stiffness
1 H H 0 _ T I I T T
| | | I
The complete stiffness matrix in the VT 4o Taso a0 seo
operating point is shown in the report: Displacement [lim]
Bearing stifness in operation point 0
dFridur = 1607 850 Mium  (dFr/dur}_eff= (Fr/ur) = 221.054 Nium . .
dMridrr = 41,438 Nmimrad (724.098 Nm/*) ,(dMridrr)_eff= (Mrirr) = 1048.148 Nmimrad (182%3.5635 Nm/*) Rad|a| Opera“ ng Clearan Ce
[ux] [u [ug [rd Ird
[F=d 229702 N/jpm 52.43'?]NI|J m 5348 Nium -45.307 Némrad 1995280 N/mrad 4 . ; »
Fyl 521477 Nigm -118.186 Nium -87.168 Niym -1494.234 Nimrad -885.224 Nimrad Axial opera'u ng clearance
[F=l 5283 Nipm -B7.477 Nipm -Z237.711 Nlym -1874.145 Nimrad 44 847 Nimrad
W] -0.045 Nmipym -1.4858 Nmi/pm -1.950 Nmium -32.267 Nm/mrad -1.718 Nmimrad
M=zl 1.886 Nm/pm -0.880 Nmipm 0.045 Nm/pm -1.715 Nm/mrad -30.080 Nmimrad
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Bearing stiffness, Influence of different settings and calculation methods

Timoshenko or Euler beam model

Influences shaft bending stiffness and therefore bearing loads. Select in tab “Basic data”:

Consider deformation due to shearing (Timoshenko beam, not Euler-Bernoulli beam)

Timoshenko beam

Euler beam

Calculation according to 150 786, 150 281, 150/T S 16231

Calculation according to 150 786, 150 281, 150/T S 16231

Results 50 L10h Lnrh pmax_i Results
Left (SKF N 1010 KPHAHCSSP) 1172 23979h 10589 h 1838 MNimm? Left (SKF N 1010 KPHAHCSSP)
Betwaen (SKF M 1010 KPHA/HCSSP) 304 26Th 684 h 2312 Nimm?® Betwaen (SKF M 1010 KPHA/HCSSP)
Right (SKF M 1010 KPHA/HCSSP) 17.46 00438h  289371h 1155 Nimm?® Right (SKF M 1010 KPHA/HCSSP)
Bearing reaction force Component X Y z Rxz Bearing reaction force
Left (SKF M 1010 KPHA/HCS5P) F 0.000 kM -0.000 kN -2.859 kN 2859 kN Left (SKF M 1010 KPHA/HCS5P)
M 50.877 Nm 0.000 Nm 0.000 Nm 50.877 Nm
Between (SKF M 1010 KPHA/HCS5P) F -0.000 kN 0.000 kN 11.014 kM 11.014 kN Between (SKF M 1010 KPHA/HCS5P)
M 1.240 Nm 0.000 Nm 0.000 Me A AN Ko
Right {SKF M 1010 KPHA/HCSSF) F 0.000 kM 0.000 kN 1.818 |
M -0.625 Nm 0.000 Nm 0.000

Theory-Rollbrg-00-Bearing_concepts and_calculations_001-en-v2200-hd-draft W10

Displacerment [mm]

Axial direction Y [mm]
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Component

= TmEZ T

50 L10h Lnrh pmax_i
1114 202280 10578h 1836 MNimm?®
300 255h 653 h 2326 Nimm?®
17.56  92276h  295311h 1152 Mimm?*
X Y Z Rxz
-0.000 kN -0.000 kN -3.008 kN 3.008 kM
49.258 Nm 0.000 Mm -0.000 Nm 48256 Nm
0.000 kM 0.000 kM 11175 kM 11175 kN
1.227 Nm 0.000 Mm 0.000 Nm 1.227 Nm
-0.000 kN 0.000 kM 1.808 kN 1.208 kM
-0.615 Nm 0.000 Mm 0.000 Nm 0.618 Nm
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Bearing stiffness, Influence of different settings and calculation methods

Linear or non-linear calculation

Influences equilibrium and therefore bearing loads. Select in module specific settings:

Moninear shaft

Calculation according to 150 76, 150 284, 1S0TS 16281 Calculation according to 150 76, 150 281, 150/TS 16281
Results S0 L10h Lorh  pmax_i Results S0 L10h Lorh  pmax_i
Left (SKF 32004 X) 1715 39681h  3103h 2975 Nimm® Left (SKF 32004 X) 16.51 34539h  3151h 2049 Nimn¥
Right {SKF 32004 X) 1745 39681h 3103 h 2975 Nimn? Right (SKF 32004 X) 16.51 34539h 3150 h 2949 Nimm®
Bearing reaction force Component X Bearing reaction force Component X Z
Left (SKF 32004 X) ; 0,000 kN 1459 KN 0,506 KN 0,506 KN Left (SKF 32004 X) F -0.000 ki 1,536 kN 0.506 kN 0.506 kN
M 12673 Nm 0.000Nm  0.000 Nm 12673 Mm .y M 12.387 Nm 0.000 Nm  0.000 Nm 12,887 Nim
Right (SKF 32004 X) F 0.000 kN 1,459 kN 0.508 kN 0.508 kN Right (SKF 32004 X) F 0.000 kN 1.538 kN 0.508 kN 0.506 kN
M 12673 Nm 0.000 Nm -0.000 Nm 12,673 Mm i ~12.958 Nm 0.000 Nm -0.000 Km 12.988 Nm
—
£
£
s
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[
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£
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S ) ) £ S S
o R R SO
Theory-Rollbrg-00-Bearing concepts and calculations 002-en-v2200-hd-daft W10 Axial direction Y [mm]
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Bearing stiffness, Influence of different settings and calculation methods

Calculation settings in tab “Basic data”

Rolling bearings
Rolling bearings
Tolerance field

Failure orobability

Stiffness: ISOfTS 16251, Life: ISO)TS 16281

Stiffness: Mot calculated. Life: ISO 281, using manufacturer’ data
Stiffness: IS0
Stiffness: ISO/TS 16281,

16281, Life: IS0 281, using manufacturer’ data

Life: ISOfTS 16281

Operating clearance

Stiffness

Life rating

Static rating

Contact stress

Selection 1

Nominal bearing
clearance

Infinite or as defined in
database or as given
as user input

Basic rating L10h,
Modified rating Lnmh

SO calculated along
ISO 76 based on CO

No contact stress
calculation

Selection 2

Calculated from
nominal bearing
clearance, fits,
temperatures, ...

Calculated along I1ISO /
TS 16281

Basic rating L10h,
Modified rating Lnmh

SO0 calculated along
ISO 76 based on CO

No contact stress
calculation

Selection 3

Calculated from
nominal bearing
clearance, fits,

temperatures, ...

Calculated along I1ISO /
TS 16281

Basic rating L10h,
Modified rating Lnmh,
Reference rating Lnrh,
Modified reference
rating Lnmrh

SO0 calculated along
ISO 76 based on CO

Calculated along ISO /
TS 16281
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Bearing stiffness, Influence of different settings and calculation methods

Selection 1, stiffness not calculated

Element Editor x

Designation |Rjghﬂ |
. . . L. Position on shaft v mm
1) By default, stiffness is infinite e ; .
. . . Type of bearing |Fixed bearing adjusted on left side <- v |
2) User may define stiffness values in e r— 8
element edltor’ In tab Mumber |SKFN204ECP (d=20.000 mm, D=47.000 mm, B=14.000 mm)* v|
. . Comment |SKF Explorer - SKF Popular Item |
«Stiffness/damping» . - o -
3) Stiffness values are entered for radial Z"‘*_’”j' d_‘::‘f' i __ mo o0
and aXIal d I re Ct|0n and for tl |t| ng Bearing dearance Stiffness/damping Lubrication and supplementary calculations
separately ;E"Z' sfnes
4) Stiffness values may be read from a —— - e °
. Read data from file 5
fl Ie Axial stiffness G Nfum ®
’ Read data from file | | 05
Tilting stiffness Croe Nm/= ®
Read data from file | |O =
2
3
4 T
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Bearing stiffness, Influence of different settings and calculation methods

Input of stiffness values in database

1) Stiffness values may be R
associated with a rolling o EosopEse |
element bearing by T L I = | '
entering stiffness values in Ratig and pemited vabes
the bearing data base. —— T e L e

2) If stifiness value is present | T g B
in database and also in
bearing model (direct .
input), then, stiffness iabity
values are taken from i

direct input and value in
database are ignored.
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Bearing stiffness, Influence of different settings and calculation methods

Input of stiffness values from file

1) The file uses the force/torque
information on the bearing to give

displacement/tilting values. 1

.

2) Force (tilting moment) vs.
displacement information is encoded
in three separate sections in the file.
One for radial force and displacement,
one for axial force and displacement

and one for tilting moment and tilting. 4

3) Note the units and definitions

7|

=
DECFA2FD.dat

[
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Example-Userdefined-Bearing-5tiff... = ]

—— Units

-- 18.08
—-- 06.07

L2015
L2017

130
isz
514
943
1452
2030
2668
4108
5741
7547
8511
11620
13865
16239

—-- F: radial force in N
—— Fy: axial force in H
—— u: radial displacement in mm
—— uy: axial displacement in mm
—— M: tilting moment in Nm
—— r: tilting of outer bearing ring in mrad

ik
ik

0.000
0.001
0.002
0.003
0.004
0.005
0.010
0.015
0.020
0.025
0.030
0.040
0.050
0.060
0.070
0.080
0.080
0.100

—— example file for user-defined rolling bearing stiffness

—- (o) by KISSsoft AG, CH-8608 Bubikon

Initial wersion

:TABLE LIST forceDisplacement
INPUT index TREAT NEXT BIGGER

0.000
0.001
0.002
0.002
0.003

Zdded axial stiffness
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Calculation reports

Main report, based on example

Lists bearing properties
Lists relationship between bearings and shaft(s)
Lists results, including

1)
2)
3)
4)
5)
6)

Equivalent load, static and dynamic
Minimum EHL film thickness

Reliability factor al for modified rating
Results based on ISO 281 calculations
Results based on ISO/TS 16281 calculations

Operating clearance calculation details see
report “Rolling bearing”

E 07 Truck Transmission %:ﬂ

KiISSsoft

1 15.15 Rolling bearing "bz6"
\ Position (v-coordinate}
Dynamic eguivalent load
Static equivalent load

2 - | Minimum EHL lubricant fim thickness

Life medification factor for refiabilty

15.15.1 Results according to 150 281

3 Lubricant

Lubricant - service temperature

Contamination factor
Load ratio

4 > Operating viscosty
Reference viscosity

Viscosity ratio

Life modification factor

F atigue load limit

Basic bearing rating life

Modified bearing rating life

Static safety factor

Contamination facter
F atigue load limit
5 Reference rating life
. | 1odied reference rating i
E flective static safety factor
Static safety factor
Static equivalent load
Bearing reaction force
Bearing reaction force
Bearing reaction force
Bearing reaction force
Inclination angle
Bearing reaction moment
Bearing reaction moment
Bearing reaction moment
Bearing reaction moment
Inclination angle
Displacement of bearing
Displacement of bearing
Displacement of bearing
Displacement of bearing
Inciintion angle

Miralisnmant nf haarinn

Moment of friction, seals Maea] 0.000
Moment of friction for seals determined according to SKF main catalog 17000/1 EN:2018

Moment of friction flow losses M aa] 0.000
Torque of friction [Micas] 0.461
Power loss [Pioss] 1.762

The moment of friction is calculated according to the details in SKF Catalog 2018,
The calculation is always performed with a coefiicient for additives in the lubricant pbl=0.15.
The factors used to calculate the torgue loss have been assumed for this bearing.
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Nm
Nm

)
[P]
[Pol
[heeied
[a1]

1S0-VG 220

Lubricant with additive, effect on bearing lifetime confirmed in tests.

[Te]

Oil lubrication, on-line fitration, 1504408 -19/18

[ec]
()
v
[vi]
[l
[8:sc]
IcJ
L1
Lo
[Sel

[ec]
[c.J
[Lee]
[Lemn]
[Seu]
[Sew]
[Pow]
[F.]
[Fil
[Fal
[F]
[o=]
M.
M.
M:]
mi
[o]
[u]
[u.]
[uz]
[u]
[e.]
i1

385.00
0.02
0.02

0.598
1.000

30.00

0283
3106.397
425092
52514
2.095
50.000
21.200
= 1000000
= 1000000
705999

\ 15.15.2 Calculation with proprietary bearing intemal geometry data (ISO/TS 16281)
Operating diametral clearance [Pd] 57.500

0.283
21.200
= 1000000
= 1000000

73224
999999
0.00
-0.000
0.000
-0.024
0.024
-90.000
-0.082
0.000
-0.000
0.082
-180.000
-0.000
0202
28992
28992
$0.000
0.009
-3.321
0.000
0.009
0.000
0.452
0.009

mm
kM
kM
pm

mm3s
mm3s

um

kM
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Calculation reports

Report «Rolling bearing», based on example

For each bearing in the shaft model, a section

with four sub section is created

5 Shaft "Output shaft' Rolling b 'b8"

25

51 O perating bearing clearance

25

52 Resultz accerding to 150 281

53 Calculation with proprietary bearing internal geometry data (ISOUTS 16281)
5.4 Results according to ISO/TS 16281

27

Additional details compared to main report are

included.

E 07 Truck Transmission %;_ -

KisSsoft |

Cyiindrical roller bearing (single row) (SKF NU 1018)
SKF Popular Item

Inner diameter [dl
Outer diameter D]
Width [B]
Dynamic load rating 1
Static load rating [cel
Fatigue load limit .
Life modification factor for reliability [a]
Correction factor (dynamic rating} i3]
Correction factor (static rating) (o]
Minimum EHL lubricant fim thickness [hear)
Dynamic equivalent load Pl
Static equivalent load Pd
E flective speed ]
5.1 0perating bearing clearance

5.1.1 Inputs

Nominal bearing clearance ]
Nominal diametral clearance [Pd0]
Tolerance ]
Inner diameter [dbi]
Diameter ofinner ring [dr]
Diameter of outer ring [Dro]
Outer diameter [Dbo]
Tolerance shaft ]
Shat inside diameter [ds]
Shat external diameter [dso]
Shatt roughness [Rzi]
Tolerance hub ]
Hub inside diameter [Dhi
Hub external diameter [Dho]
Hub roughness [Rzo]
5.1.2 Results

Tolerance field M

Press i, shatt internal ring

Shat speed il
Shat temperature [ms]
Temperature ofinner ring m
Diameter [dsoT]
Diameter [dbiT]
Interference Uil
Embedding 5]
Hertzian pressure ]

E flective interference (20.0 (°C)) [Uwi_ef]
Diametral clearance change [aPd]

150 5753-1:2008C2

DIN 620:1988 PN

Mean value

KisSsoft

20.000  mm
125000 mm
22000 mm
84400 KN
78.000 KN [ —
9800 kN PR e
1.000
1.000
1.000
1083 pm
14450 kN
14450 kN

975810 1/min (clk

27500 pm

79.985/ 79.993/ 80.000 mm
91.486 mm
13514 mm LI ]

124.8821124.991/125.000 mm

Kl
60.000  mm SSsoft
79.970/ 79.985/ 80.000 mm

8.000 um

125.000/125.020/125.040 mm
250.000 mm
8.000 um

975610  1/min

200 -C
200 -C
79885 mm
79893 mm
0000 pm
0000 pm
0000 Nim?
0000 pm
-0.000  pm I
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Calculation reports

Report «Rolling bearing clearance, load spectrum» == 07 Truck Transmission ﬂz:ﬁ@mhf“

KiISSsoft

9 Shaft 'Shaft' Rolling bearing ‘Roller bearing 1: Bearing clearance change - Load spectrum

The operating clearance is calculated for each 1 Opsting b osnce

bin in the load spectrum

1) The bin number for which the results are ! et ~ B
documented is included in the section title 5 T e

2) For each bearing, for each bin, a section is oo I R
added in the report 3 o = i

3) These are containing the usual sub-sections. oS o R

Press fit s haft internal ring

Shaft s peed [ni} 920.000  1min
Shaft temperature [Ts] 200 ¢
Tempersture of nner ring I es0 T
Diameter [dsoT] 40034 mm
Diameter [d&iT] 40018 mm
Interference [Uwil 18462 ym
Embedding s 1920 um
Herizian press ure Iel 21864 Nim?
Effective interference (20.0 () [Uw_efl] 14542 ym
Bearing clesrance change &R 42889 pm

Press fit, hub external ring

Hubspesd Indl 0000 tmin

Hub tempersture Tl 200 ¢

Tempersture of cuter ring ITdl a0 T

Diameter [DbaT] 90024 mm

Dismeter [DHT) 90017 mm

Interference [Uwal 012 um

Embedding Isal 2200 um

Hertrian pressure Ird 057z N

Effective interference (20.0 () [Uwo_eff] 2812 um

Bearing clearance change |&Pda) 24700 pm

Roling body tempersture ITw] 80 ¢

Rollng body expans bn JADw] 4575 pm

Total beering clesrance change [&Fd] 228338 ym  (APdi=APdo-2° ADW)
Operating besring clesrance - Radis| P4 9184 um  [Pd0 +APq)
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Calculation reports

Report «Service life factor (classic)»

Data for life rating along ISO 281 and static rating
along ISO 76 are listed.

1) For single load case including complete
description.

2) For load spectrum, compressed style.

Po=89588 N, S,=11.3

2 Rolling bearing analysis

2.1 Shaft "Shaft’, Rolling bearing "Roller bearing 1% SKF 21308 E

Speed [n] 580.0 1/min
Radial force [Fl 5869.5 M
focial force IFi 32636 N
Load ratio [FoF] 0.556
Limiting value (F/F. > &0} [ex] 0.000

Static radial load factor [¥a] 1.000

Static axial load factor [al 2.800

Static equivalent load [Pal 15007 .6

Static load rating [Cal 108.000 kN
Limiting value (F/F, = &) [e] 0.240
Dynamic radial load factor X1 0.670
Dynamic axial load factor [l 4200

Dynamic eguivalent load [P1 17639.7 M
Dynamic load rating [C1 107.000 kN
Fatigue load limit IcJd 11.800 kN
Minimum reguired dynamic load ratio [PICric] 0.020
Actual dynamic lead ratio [PiC] 0.165

Contamination factor [e<] 0.500
O perating viscosity [v1 4251 mm=g

Fafb U553 M) = 8ol ) XKoo= 1.UUD, Yo = 280, Po= 8455 N (b= 3320 N, Fo= 1837 N} Ivil 176  mmis
1 Po=8455 N, 5.=12.8 ] 24,205
FJF{0.553 M) = e(0.240 N): X = 0670, V=420, P = 9942 N (F. = 3320 N, F. = 1837 N} [Keac] 4.000
V=425 v =176 K=242  iua: =400 [ad 1.000
[@ezc] 2205
C.=12 kN, e. = 0.500 , g =6.00 P 2205
P =59842 N, PIC = 0.0828 , PIC... = 0.0200
Lit = 48810 h, @0 = 6.00 | Lo, = 280824 h = 720
2 [Lic] 407 108
T~ -sm el @2 b
F.F{0.554 M) = g0 N): Xo = 1.000 , Yo = 2.80 , Py = 9588 M (F, = 3758 N, F. = 2082 N} (Lol 898 10
[ | 15266 h

FoFA0.554 N} = e(0.240 N} X = 0.670 , ¥ =4.20 , P = 11263 N (F. = 3758 N, F. = 2082 N}

V=425 v =176, K=242, Kae =400
C.=12 kN, &. = 0.500 , o = 458

P = 11263 N, PIC = 0.105 , P/C s = 0.0200
Lic = 30883 h, 8iso = 4.88 | Loon = 144512 h

—Ls[8
FolF(0.555 N} > £5(0 N): Xo = 1.000, Yo =2.80, Po=
Po= 10711 N, S0 = 10.1

10711 M (F,= 4185 N, F. = 2327 N}

FAFA(0S55N)=>e(0.240 N} X=0870 ,W=420 P=12584 N (F, =4185 N, F.=2327 N}

V=425 v, =176 k=242 K. =400
™ =12LkN & =NEA} a_._=3221
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Graphics

Reliability curves

1) Calculation method and required reliability
level is defined in module specific settings,
tab «Reliability».

2) Weibull distribution shape parameter and
coefficient for failure free time are defined
separately for ball and roller bearings.

Calculations

K Module specific settings

General
efflation method Reliability

Required system reliability

Ball bearings
Weibull shape parameter (B < 3)

Coeffident for failure free time (f = 1)
Roller bearings

Weibull shape parameter (B < 3)
Coeffident for failure free time (f = 1)
Shaft

Weibull shape parameter (B < 3)
Coeffident for failure free time (f = 1)

Rolling bearing Reliability

Shaft editor and 3D viewer

85,0000 | %

[ 1.1000
-

[ 1.3500
o

.
f 0,8000

3) Graphic shows reliability curve for each
bearing and for bearing sub-system.
Required reliability level is in graph.

RipQm Q@ ihtzE BbEo

£ i
£ £
+ — Rolling bearing: Shaft 'Shaft, Rolling bearing 'b1'
100 = — Rolling bearing: Shaft 'Shaft', Rolling bearing 'b2'

90 - \\ h H == Subsystem Rolling bearing
-5 Rmin
80 - > 4 \ : R

\
/

ability curves
B Wy
o o o
1.1

pf”
=
|
T
=
B

-
o
Z

=]

& & KA
Service life [h]
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Load distribution

|Load distribution | 2D - |

/ § 8 5 ® Q& B
; ——

1) 2D graphic shows contact force per rolling
element, in case of double row bearings, for
both rows. Select bearing in properties.

2) 3D graphic shows contact stress per rolling
element, in contact to inner and to outer ring.
Select bearing in properties.

3) In case of load spectrum calculation, results

for nominalload are shown.

]Load distribution | 3D v !

Q@ aQea - BE B

llﬂlm

e

ey

Herlzion pressure (N/mm2)
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Raceway stress

Rolling bearing x

[stresses beneath the contact area

RpBm Q@ th BERES

1) Subsurface stresses calculated as per

Hertzian theory, for each bearing, for each
row of rolling elements, for each rolling
element and for each slice (in case of roller
bearings).

2) Contact stress distribution on inner and outer
raceway.

SN
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Hertzian stress [Nfmm?2]

— Stress - X
— Stress - ¥
— Stress - o/

T — Stress - TMax

e = 313.16 Njmm? (0,123 mm)

‘Stress distribution on raceway

b8 m A& [jEEBEo

1296.291
972.2187
648.1458
324.0729

0.0000

Hertzian pressure [N/mr

coococooo

Raceway width [mm]
SAL pao

o

Angular position [°]

Property
Rolling bearing

> Coordinate system
Hertzian stress
D
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Graphics

|
Raceway stress and stiffness Premreame S

T+ Mm@ it BE BES

1) Contact stress course along each rolling 1 I~
element, for contact to inner or outer
raceway.

2) Stiffness in radial and axial direction for
purely radial and purely axial load.

=
f—

Roller length [mm]

— Stiffness curve - Radial
— Stiffness curve - Axial

Displacement [pm]
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SKF cloud calculations
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SKF cloud calculations

Provide accurate, inner geometry based and SKF specific bearing calculation
results

Bearing Clearance,

specs

GET / POST/
PUT / DELETE

REST API

L% BRIV I D OBA @

Stiffness  Fx, Fy, Fz,
matrix Mx, Mz
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ux, uy, uz,

rx, rz

— —_—
— —T]
JSON ' 6
¥ J XML

Lnrh,
Lmnrh, ...

= BKF
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SKF cloud calculations

This option can be activated in the module specific settings.

1B IR EF2EEE

Box® X Shaft editor 3D Viewer X Basic data Shaft strength
enens Bl Qs aa [ h@a mdanldeaaa|l=iE=eld=] |
£ | | |
ontour — | 1 X 8 | ]
a - — mModuIespecificsettings ? X B E R o —
ffects — Calculations Ralling bearings Reliability Shaft editor and 3D viewer |
h » General I
ntour — [ pisplay critical bearing
= [ pigplay rating life in sdentific notation
Save user defined bearings in calculation file
ﬂi " [ read user-defined rolling bearings from caloulation file
[ Define lubrication for each bearing individually
________ Axial dearance (dassical calculation) ua | 0.0100 | mm i
® » Failure probability n | 10.0000 | %
FEe— Required service life N | 5000.0000 | h
= Maximum life modification factor  Grsomex | 50.0000 |
Surface roughness of housing |N? Rz=8.0 (Turned with diamond) v |
SKF
Calculate bearing performance with SKF bearing module ﬁ
SKF spherical roller thrust bearing, concentricity influences load distribution. [
Use SKF bearing stiffness module [
[ 4 T [+ Initialize SHE bearing SUTmESS mogule With ﬂmoﬂ‘s 16281 calculation T I A‘ ,,.‘
BT
| Grease lifetime I NN
Force & Calculation method |None w
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SKF cloud calculations

SKF bearings

= SKF Spherical roller thrust bearings, concentricity influences load distribution
This flag is in the module specific settings, which you can set, if the runout
affecting load distribution of SKF spherical thrust roller bearings or not. If the flag isn’t
set the dynamic equivalent load will be multiplicated with a factor of 0.88.

SKF

Calculate bearing performance with SKF bearing module 1

( SKF spherical roller thrust bearing, concentricity influences load distribution. )
[ ] use SKF bearing stiffness module
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SKF cloud calculations

SKF Calculation Tool

Additional calculations were added

KISSsoft Release 2019

Available Calculation Services

External Tools

Results of the calculation with the SKF Bearing Module

KISSsoft 2013 KISSsoft 2020
Minimum load YES YES
Minimum radial load ® -
Equivalent dynamic load YES YES
Lioad ratio il il
Grease life and relubrication interval NO YES
Greaze life X il
Relubrication interval ® A
Greass quantity X bl
Bearing rating life YES YES
Eiazic rating life + Ll
SKF rating life - -
Contamination factar i v
Life madification factar il il
Static safety factor ND YES
Sitatic safety factar bl
Viscosity YES
Operating viscosity b
Reference viscosity -
Viscosity ratio il
Bearing frequencies YES

Rotational frequency inner ring

Biotational fregquency outer ring

Ratational frequency cage

Rotational frequency rolling element

Cwer-ralling frequency inner ring

Ower-rolling frequency auter ring

Oyer-rolling frequency rolling element

Friction and power loss

Total frictional moment

Ralling frictional mament

Sliding frictional moment

Frictional moment drag losses

Frictional moment seals

Sitarting Frictional moment

Bearing frictional power lass

Adjusted reference speed

Adjusted reference speed

Adjustment Factors for bearing load P

HHEHHHHHHHEHHHHHHHE\&\&:

Adjustment Factars for Dl vizcosity

NN B R R N R B R R R R E A

Load ratio [C/P] 6.070
Qperating viscosity v] 424 000 mm?/s
Reference viscosity [v4] 14.100 mm?3/s
Viscosity ratio K] 29900
Contamination characteristic quantity [ed] 0470

Life modification factor [aske] 4360

Basic rating life [Lan] 693000 h

SKEF rating life [Lamnl 3020000 h
KISSsoft Release 2020

Results ofthe calculation with the SKF Bearing Module

Minimum eguivalent load [Fd 324.000 N
Take weight into account [ yes

Rotational freguency ofinner ring [f] 16.300 Hz
Rotational frequency of outer ring [£] 0.000 Hz
Rotational frequency of cage [£] 7.000 Hz
Rotational frequency of roling element [f] 55700 H=z
Owver-roling frequency afinner ring [t:] 177.000 Hz
Over-roling frequency of outer ring [E] 133.000 Hz
Ower-roling freguency ofroling element  [f] 111.000 Hz
Total frictional moment [M] 2060.000 Mmm
Rolling frictional moment W] 1720.000 Mmm
Sliding frictional moment [Mai] 199.000 Nmm
Frictienal mement drag losses M zzg] 74400 Mmm
Frictional moment seals Maaa] 0.000 Nmm
Starting frictional moment [Meae] 595.000 Nmm
Frictional power loss [Picss] 212.000 W
Application reference speed [na] 3520.000 1/min
Adjusted factor for load [£] 0.610

Adjusted factor for viscosity [£] 0.840

Load ratio [CIP] 6.070

O perating viscosity vl 424 000 mm3s
Reference vizcosity [v4] 14100 mm3s
Viscosity ratio [K] 28500
Contamination characteristic guantity [e:] 0.470

Life modification factor [Bses] 4,360

Basic rating life L) 6930.00 h

SKF rating life [Lreel 30200.00 h
Static safety factor [Sa] 7.200
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SKF cloud calculations

SKF & KISSsoft get connected

Hedzer Tillema, Product Line Manager Engineering Tools
SKF B.V., Houten, The Netherlands

ﬂ
KISSsoft .

Drivetrain Design Solutions

Rolling bearings
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SKF cloud calculations

Content

KISSsoft

Drivetrain Design Solutions

+ SKF Bearing Module EK F
®

* New rating life model for hybrid bearings (GBLM)

+ Model exchange via REXS v

4

e

IA

90 /17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved. Klssso I I




SKF cloud calculations

SKF company profile

Quick Facts Vision
A world of reliable rotation
Customers and distribution: Employees: o
0@
i@ 130 countries 44 428 Mission
| b The undisputed leader in the bearing business
Half-year results 2019
y @ _ Wedo: Manufacturing sites:
@ Reliable Rotation 94 in 24 countries

" O 0 ©

— Years in business: “ ™ Technical centres: 22’488 2, 539 113

1 112 \ f 15 around the world
N =

Net sales, MSEK Dperating profit, MSEK Operating margin, %
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SKF Bearing Module

#
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SKF cloud calculations

SKF bearing module in KISSsoft

’_=| 1. Enable SKF calculation b ti istrati
|n Short: __(;3 napile caliculiation y one-time regls ration

KISSsoft

Drivetrain Design Solutions

©

2. Perform modelling & analysis as usual

Romits of baarieg cakcuation with the SKF bearing module

Load condimne ce 14002
0 parating viecosty (mmaa) v S1.704

e et = = 3. SKF results are displayed for SKF bearings
B::tr;:::r“’x“ m«:::::;o:{im

Available in KISSsoft 2019 bearing and shaft module
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SKF bearing module in KISSsoft

[1]

5
b B
2o |;

Nlm

* Only bearing supplier owns bearing (internal) geometry data %

|ISO rating life calculations do not accurately predict ;

2
E(
¥
L ]

performance of all bearings (e.g. SKF Explorer or hybrid) *\3&&\\@; g

]
. N Embedded calculation of SKF bearing performance ﬁ

» Accurate & consistent: shows ‘true’ SKF bearing performance

m » Live connection to bearing supplier

* Warnings & info regarding model validity and limitations

* Prepared for the future
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SKF bearing module in KISSsoft

Basic ISO 281 (L)
v Speed & loads
ISO 281:2007 modified rating life (L,q,,,)

KISSsoft model Bearing rating life v Standard bearing range

Modified rating life

% | v Speed & loads SKF  Bearing Module &

v Lubrication SKF rating life (Lygm)
v Contamination v Standard range, incl.

v'  latest tribology findings

v direct access to live database
v" SKF Explorer range
v Hybrid bearing range (new life
method GBLM)
v' ....and more to come
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SKF cloud calculations

SKF bearing module in KISSsoft

User feedback

“In KISSsoft 2019, the connection with the SKF cloud to calculate bearings is a great

function, especially because it gives KISSsoft access to important information and the
results are “certified by SKF™.”

“Sometimes we need an SKF calculation of modified rating life. Now this calculation can be
done more easily with the SKF bearing module.”

“When you are on the border with ISO you feel more safe if SKF rating life is higher. It
gives us more confidence.”

“SKF rating life seems more optimistic than ISO rating life, therefore we can sometimes
select a smaller size bearing.”

IA
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SKF cloud calculations

SKF bearing module in KISSsoft

Simply activate it in three steps:

1. Go to the ‘SKF Registration Tool’ under Extras and

register yourself
2. Enable the SKF calculation in the Calculation settings

3. Make sure to enable the calculation of modified rating

life
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[ scr Registeation Toal *

SHF Bearg Motz regan aton

To auzezs Madds in el you with the detalls lsbed bekow
and accept the Terms of Lise.

Hiame: Hedeer Tikerma|

E-mod ackirema ez, lema@akd.oom

Company/Orgarimbion | SHF
Country Metherlsrds -
When you register and use the SKF Bearing Module, SEF uses pour persoral data in accordancs with Hhe Brivacy Hotics.

Ehave read the Terms of Use, and accept tem.

Ewaould s 10 receive markertng infarmation from the SIF Group® raganding fis products and serwce offerings, wa diattsl media.
*The 58F Graup indudes al afflates and subsdanes of a8 SHF.

Uvegater e

2 3 Module specific settings 7 x
roling bearirgs
Falure pronshilty n 1u.uuou|| %
Pairnum ifie modification Factor i 50,0000

Sawe user defired bearings in cakulation fil

] Az umer-defined raling beerings from celolation As

[T Dizplay rating Ife in soen tific notation

Cakiate bearng performence with SKF bearing moduls i

Additional data
Modified rating life Cefine...

[ cansider load apectra Cefinz. ..
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SKF cloud calculations

SKF bearing module in KISSsoft

m Information x

SKF bearing module (version 1.0)
‘Calculzte bearing performance with SKF bearing module’ enables the following:

1 * For mogt SKF bearings, the fallowing beanng parformance results ars calculsted via an SKF coud service:
= 5 rating life (L 10m)
=Basic rating life (L10)
M . f b h . d . b tt oafwalentdynam'c bearing load (F)
o
ore info behind [i' button P et

* Cortamination factor (=C)

wLife modfication factor (35KF)
* A direct connection is made to the S<F bearing database, ensuring acourate and up-io-cste bearing dats.
* 5 rating life fuly sccounts for the benefits of 3<F Explorer bearings. In g=neral, SKF rating life is more

accurate than IS0 281 rating life, butin particulsr for SKF Explorer bearings.

*# 5 rating life results are round down to 100 houre.

A Module specific settings 7 w
Requirements.
Reling bearings
* Registration is required which can be dane via the 'SKF Registration Todl' in the Sxtras’ menu,
Foilure probzbity n JU-WW|| b * [ntermet connection is required to connect to the SKF s=rver,
Masium = modfization Fackor o e 50,0000
Save user defined beorings in coliation fle Limitations
] Alzad u=er-defin=d raling bearings from caloulstion fe *Th= SKF bearing modul= does rot support the folowing bearings:
wnon-5EF branded basrrgs
[T] Doz rating life in scentific notation =547 super-oredision bearrgs
Calcviate besring parformence with SKF bearng medule i #3T hybrid bearings

= 5F bearings for extrere tempsratures
For thase bearings, &l recults ars calculstad via the ctandard methods n K155zoft.
*Thiz bearing performaricz results a5 listed above are coloulated. Al ather bearing performance resdts are
caindated via the standard methods in KI55s0ft,

Additional info

Mare info an S<F rating life can be found (hers). More nfo en the difference betwean SKF rating Ife and 150 281 ratng
ife can be found {hera).
Far additiond questions or need for suppert by S4F, please contact ssfbearinamedulz 2skf com.
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SKF cloud calculations

SKF bearing module in KISSsoft

SKEF rating life and ISO 281 rating life in results
overview

SKF results displayed in a separate frame in
report

Calculation with the SKF Bearing Module
Bearing rating life

Rolker bearing 1

Rolker bearing 2

Calculation according to 150 281

Bearing rating ite S0
Roller bearing 1 720
Roller bearing 2 972

Notice the differencel!

Lnh
8930 h
45700 n

Lnh
8937 h
45759 h

Lnrh Lnmrh prax_|
50499 h 365257 h 1590 Himm*
204590 h > 1000000 h 1401 Nimm?

Results ofthe calculation with the SKF Bearing Module

Load ratio [C/P}
Operating viscosity 1)
Reference viscosity [vi
Viscosity ratio ¥l
Contamination characteristic quantity [e.]
Life modification factor [Bsxs]
Basic rating life L)
SKF rating life [Leweld

6.070
424334 mms
14150 mm3s

29.988
0.470
4.360

693000 h
3020000 h
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SKF bearing module in KISSsoft

What will come in the future?
+ Calculation of additional ‘catalogue type‘ bearing performance results:

» Friction & power loss, grease life / relubrication interval, static safety,

minimum load, bearing frequencies, etc.

» Access to non-published bearing performance results:
» Rating life for hybrid bearings (GBLM)

* More detailed bearing contact results

* Calculation of bearing stiffness

. L "-12 "-IJ "‘u Ii':I5 't:I.G

kl 'E]Q ’i-')] k‘]t ";'JS *25

‘Step by step you can get closer into the heart of the bearing supplier’ P
kl 'i:!B i’j! k:n‘ 'i:!j ’kﬁ

k L "’—03 'i—G! kﬂi '{*—05 kw

100 /17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.



SKF cloud calculations

New life model for hybrid
bearings (GBLM)
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General benefits of hybrid bearings

Product features:

Electrical insulation

High wear resistance

Performance under poor lubrication
Low friction

High speed capabilities

Tolerant to vibration and oscillating
applications

Higher stiffness compared to equivalent
all-steel bearings

User benefits:

Source: 14359 ,Why SKF Hybrid bearings”

Extended service life in demanding
application conditions

Insulates and eliminates electric current
damage

Extended grease life
Reduced maintenance cost
Energy saving

Environmentally friendly
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SKF cloud calculations

Hybrid bearings in current rating life models

INTERNATIONAL ISO Rolling bearings — Dynamic load ratings and rating life
STANDARD 281

1 Scope

Senond?edltncl;g This Intemational Standard spacifies mathods of calculating the basic dynamic load rating of rolling bearings

2007-02-15 within the size ranges shown in the relevant ISC publicatichs, manufactured from contemporary, commonly
used, high quality hardened bearing steel, in accerdance with geod manufacturing practice and basically of
conventional design as gffgards the shape of rolling contact surfaces.

This document also spfecifies methods of calculating the basic rating life, which is the life associated with 90 %
ohly used high quality material, good manufacturing quality and with conventional
. In addition, it specifies methads of calculating the modified rating life, in which various

1en condition, contaminated lubnicant and fabigue load of the bearing are taken inte account.

Rolling bearings — Dynamic load ratings This doc
and rating life

ent is not applicable to designs where the rolling elements operate directly on a shaft or housing
less that surface is equivalent in all respects to the bearing ring (or washer) raceway it replaces.

row radial bearings and double-direction thrust bearnngs are. when referred to in this document.

Roulemenis — Charges dynamiques de base et durée nominale edto be symmetrical.

Eufthar limitations conceming particular types of bearings are included in the relevant clauses.

{TM C\Users'5195362\AppDatatLocal\Temp\ SNAGHTML 1b24bedB.PNG

+ |SO 281 is defined for ,...commonly used, high quality hardened bearing steel...”

* Ceramic rolling elements? Hybrid bearings?

© SKF Group
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What‘s behind ISO 281 Life and Load ratings

Modified rating life Basic rating life Dynamic load rating C (for roller bearings)
C 10/3
: 7/9
Lym =ara150 L1 Lig Z[?r] Cr=0b fc iLe COSU ZSMDwezgjﬂ
r

\ / /\\l/

Reliability Material External load Material factor Geometry

Lubricant regime
Contamination

Life and dynamic load rating acc. to ISO 281 are mainly a function of:
* Material

* Lubricant

« Contamination

«  Geometry
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Limitations of current life models

What cannot yet be quantified in common life models

« Features

» Material and heat treatment effects, carbonitriding, case carburization, induction,
roughness and waviness of surfaces, coatings, etc.

+ Application conditions

* Shock loads, very high speeds, extreme temperatures, effect of grease, exotic
lubricants, grease life, etc.

+ Failure modes
+  Wear, micro-pitting, starvation, seizure, cage fatigue, electric current, etc.

- Development of rating life models needed!
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Concept of Generalized Bearing Life Model (GBLM)

+ GBLM incorporates both surface and sub-surface related failure modes,
but keeps them clearly separated.

* GBLM potential: more realistic quantification of
* Product design features

f Surface fatigue
Advanced tribology
maodels

» Demanding application conditions

*  Other failure modes

Subsurface fatigue
Classical Herizian
rolling contact model

« Additional output parameter: Relative Surface Fatigue (RSF)

1 1 -1fe
+

L‘n.surf Ln Sub

Lyem = a4 [

Lo = SKF GM rating life (at 100 — n% reliability) [Mrev],

a; = life adjustment factor for reliability

Ly surp = SKF GM surface rating life (at 100 — n% reliability) [Mrev],

L cup = SKF GM subsurface rating life (at 100 — n% reliability) [Mrev],
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Benefits of Generalized Bearing Life Model (GBLM)

* More realistic rating life calculation for hybrid bearings

« Separation of surface and subsurface effects on bearing life

5 B BABREB 258 8
T T T TT 11

+ Easy to use in SKF software tools (Bearing Select, SimPro)

Failure [3%]

+ Compatible with ISO 281: preselection of hybrid bearing based on ISO Basic

Ratlng Llfe :702345 345 2 345 2145 23
» Compatible with new ISO 20056-1 and -2 (load ratings of hybrid bearings) e e
* Validated by endurance test data from external sources and SKF test rigs 5 | " .
Zn i i
é L »—J.-L:n—~;r,-—1
Exclusively available through SKF bearing module in KISSsoft (work in progress) 2 i ‘

Life [Mrevs]
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Read more

A model for hybrid bearing life with surface and subsurface survival
https://www.sciencedirect.com/science/article/abs/pii/S0043164818312894

Benefits of Hybrid Bearings in severe conditions
http://evolution.skf.com/benefits-of-hybrid-bearings-in-severe-conditions/

The progression of surface rolling contact fatigue damage of rolling bearings
http://evolution.skf.com/the-progression-of-surface-rolling-contact-fatigue-damage-of-rolling-bearings/

A major step forward in life modelling
http://evolution.skf.com/a-major-step-forward-in-life-modelling/

A model for Rolling Bearing Life with Surface and Subsurface Survival — Tribological Effects EVULUTION
https://www.tandfonline.com/doi/full/10.1080/10402004.2015.1025932

L0GY FROM SKF

© SKF Group
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TIMKEN cloud calculations
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Further topics
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Shafts and bearings

Summary

e Lubrication can be defined for
each bearing individually

« Bearing friction calculation
parameters can be defined for
each bearing individually

« All thermally safe operating
speed parameters can be
defined for each bearing
separately

+ Temperature of outer ring,

Allow to consider tolerances
for spherical roller thrust
bearings bearings

Use bearing pitch diameter
Dpw for calculation of
reference viscosity if available

Gear inner diameter added for
better representation in 3D
viewer / shaft editor

inner ring and rolling elements COM Interface
can be defined as own input « Added new method

» Added tolerance table data for "GetVarAsJson' (experimental)
axial/thrust bearings « Added new method

“CallJsonFunc” (experimental)
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Shafts and bearings

Bearing specific data

Lubrication can be
defined for each
bearing individually

Bearing friction
calculation parameters
can be defined for each
bearing individually

All thermally safe
operating speed
parameters can be
defined for each
bearing separately

Temperature of outer
ring, inner ring and
rolling elements can be
defined as own input

Added tolerance table
data for axial/thrust
bearings

Element Editor x
r

Position in global system

Type of bearing Fixed bearing adjusted on left side <-

Y

65.0000 | mm

Element Editor

Position in global system Y

65.0000 | mm

Type of bearing Fixed bearing adjusted on left side <-

Contamination Ol lubrication with filtration, ISO 4406 -/17/14, Bx=75

Type ‘Spher\ca\ roller bearings

Number SKF 21308 E (d=40.000 mm, D=90.000 mm, B=23.000 mm)*

Comment ‘SKF Explorer - SKF Popular tem

Inner diameter d 40.000 ~ | mm
External diameter D 90.000 ~ | mm
Nominal width B mm

Bearing clearance Stiffness/damping Lubrication Thermally safe operating speed Bearing frict]
[ Enter values

Coefficient o

Coefficient f,

Coefficient i
Heat-transferring reference surface A mm?2
Dynamic equivalent load Py N

Average bearing temperature Tw °C
Temperature around the bearing T, °C

Lubrication type |0il bath lubrication - oil level to center of lowest rolling body ~
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Type Spherical roller bearings N :

Number SKF 21308 E (d=40.000 mm, D=90.000 mm, 8=23.000 mm)™ ~ i

Comment SKF Explorer - SKF Popular tem ‘ E

Inner diameter d  40.000 ~ mm @ |« F

External diameter D |90.000 ~ mm @] i

Nominal width B mm i
Bearing clearance  Stiffness/damping  Lubrication  Thermally safe operating speed  Bearing friction b jImsaER-Sa SaLERssk
Lubricant ISO-VG 220 ~| [+ ]
Lubricant temperature T °C r

Element Editor

Position in global system Y

65.0000 | mm

Type of bearing |Fixed bearing adjusted on left side <-

Type Spherical roller bearings ~
Number |SKF 21308 E (d=40.000 mm, D=20.000 mm, B=23.000 mm)* V|
Comment |SKF Explorer - SKF Popular Item |
Inner diameter d  |40.000 ~| mm ® &
External diameter D 90.000 ~| mm (@]
Nominal width B mm

Bearing clearance  Stiffness/damping  Lubrication = Thermally safe operating speed ~ Bearing friction

Take oil level into account

il level mm 1

Lubrication |Oil bath lubrication

KISSsoft
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Module specific settings

Flag 1: Bearing colored based on required life vs.
calculated life.

Flag 2: Change life value to scientific notation.

Flag 3: Bearing data defined by the user is saved
in the file, not in the database. This ensures that
when sending the file by email (without sending the
bearing database), all bearing data is transmitted
as well. Typically, keep this flag activated.

Flag 4: If active and if file contains user defined
bearing data, then, bearing data as in the file is
used. If not active and if file contains user defined
bearing data (e.g., in data set 20°'001), then, data in
data set 20’001 in database is used.

Flag 5: By default, lubrication data is defined for
the whole shaft model, for all bearings. But
lubrication may also be defined per bearing
differently.

Input 6: Axial clearance if bearing is not calculated
along ISO/TS 16281
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K Module specific settings

Calculations  Rolingbearings  Reliabiity  Shaft editor and 30 viewer
General
[ pisplay critical bearing
[] pisplay rating life in scientific notation
Save user defined bearings in calculation file
[ read user-defined rolling bearings from calculation file

[ pefine lubrication for each bearing individually

Axial dearance (dassical calculation) Ug | 0.0100 | mm Q
Maximum life modification factor Qrome | 50.0000 |
Surface roughness of housing |N? Rz=8.0 (Turned with diamond) w |

[ Timken Cloud Services: Use proprietary internal geometry data (used for calculation only, not available for reports and similar)
Use proprietary bearing internal geometry data, if available (only of calculation, not visible in reports or similar)
SKF

SKF spherical roller thrust bearings: Variations in concentridity in the bearing system can affect load distribution.

SKF Cloud Services: Calculate ISO and SKF rating life and various other bearing performance parameters Q
[ sKF Cloud Services: Use SKF bearing stiffness and calculate 1SO/TS 16281 reference rating life Q
Grease lifetime
Calculation method |None ~ |
Friction
Calculation method |SKF Catalog 2018 |
Take oil level into account
Ol level hao | 30,0000 | mm  ©
Lubrication |Oi| bath lubrication w |
Seals torque loss |SKF main catalog according to chosen calculation method |
Bearing manufacturer
FAG NSK. INA KRW
Timken SKF Koyo O ree
ORS MKE IBC [ others
Cancel
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Module specific settings

Input 7: Define upper limit (maximum value is 50
as per ISO/TS 16281) for a,5, factor used in
calculations.

Input 8: Define surface of housing where bearing
outer ring touches, to determine the amount of
embedding, influencing the operating clearance.

Flag 9: Run calculation through TIMKEN cloud
solution. Note that bearing inner geometry used by
TIMKEN will not be shown.

Flag 10:
Flag 11...13: see section on SKF cloud solution.

Input 14: Calculation method for grease ageing
calculation.

Input 15: Calculation method for bearing power
loss.

Flag 16: Consider oil level for bearing churning
losses calculation.

Input 17: Enter oil level for whole model (may also
be defined separately for each bearing)
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K Module specific settings

Calculations  Rolingbearings  Reliabiity  Shaft editor and 30 viewer
General
[ pisplay critical bearing
[] pisplay rating life in scientific notation
Save user defined bearings in calculation file
[ read user-defined rolling bearings from calculation file

[ pefine lubrication for each bearing individually

Axial dearance (dassical calculation) Ug | 0.0100 | mm Q
Maximum life modification factor Qrome | 50.0000 |
Surface roughness of housing |N? Rz=8.0 (Turned with diamond) w |

[ Timken Cloud Services: Use proprietary internal geometry data (used for calculation only, not available for reports and similar)
Use proprietary bearing internal geometry data, if available (only of calculation, not visible in reports or similar)
SKF

SKF spherical roller thrust bearings: Variations in concentridity in the bearing system can affect load distribution.

SKF Cloud Services: Calculate ISO and SKF rating life and various other bearing performance parameters Q
[ sKF Cloud Services: Use SKF bearing stiffness and calculate 1SO/TS 16281 reference rating life Q
Grease lifetime
Calculation method |None ~ |
Friction
Calculation method |SKF Catalog 2018 |
Take oil level into account
Ol level hao | 30,0000 | mm  ©
Lubrication |Oi| bath lubrication w |
Seals torque loss |SKF main catalog according to chosen calculation method |
Bearing manufacturer
FAG NSK. INA KRW
Timken SKF Koyo O ree
ORS MKE IBC [ others
Cancel

KISSsoft



KISSsoft usage

Module specific settings

Input 18: Define type of lubrication, used for power
loss calculation only.

Input 19: Define calculation method for bearing
seal friction calculation.

Flag(s) 20: Filter bearings available in shaft editor.
Active flag means that bearing form this supplier
may be selected in shaft editor. Note: If user
defines his own bearings in bearing database,
assigning his own names, then, activate flag for
“Others”.
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K Module specific settings

Calculations  Rolingbearings  Reliabiity  Shaft editor and 30 viewer
General
[ pisplay critical bearing
[] pisplay rating life in scientific notation
Save user defined bearings in calculation file
[ read user-defined rolling bearings from calculation file

[ pefine lubrication for each bearing individually

Axial dearance (dassical calculation) Ug | 0.0100 | mm ¢

Maximum life modification factor Qrome | 50.0000 |

Surface roughness of housing |N? Rz=8.0 (Turned with diamond) w |

[ Timken Cloud Services: Use proprietary internal geometry data (used for calculation only, not available for reports and similar)
Use proprietary bearing internal geometry data, if available (only of calculation, not visible in reports or similar)
SKF

SKF spherical roller thrust bearings: Variations in concentridity in the bearing system can affect load distribution.

SKF Cloud Services: Calculate ISO and SKF rating life and various other bearing performance parameters Q
[ sKF Cloud Services: Use SKF bearing stiffness and calculate 1SO/TS 16281 reference rating life Q
Grease lifetime

Calculation method |None ~ |

Friction

Calculation method |SKF Catalog 2018 |

Take oil level into account

Ol level hao | 30,0000 | mm  ©
Lubrication |Oi| bath lubrication w |

Seals torque loss |SKF main catalog according to chosen calculation method |

Bearing manufacturer

FAG NSK. INA KRW
Timken SKF Koyo O ree
ORS MKE IBC [ others

Cancel
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Display

1) Bearings are colored depending on the lifetime
achieved (compared to the required lifetime).

2) Bearing lifetime is written in scientific notations

R

Results

maximum deflection
maximum eguivalent stress
minimum bearing rating life
minimum stafic bearing safety
minimum fatigue safety

minimum stafic safefy

Safeties
Fatigue Statisch (Streckgrenze)
A-A 3.65 10.50
- B-B 3.80 544
c-C 4.00 13.18
D-D 4.10 513

Calculation according to 130 76, 150 281, 1SOTS 16281
~ Results

Roller bearing 1 (SKF 21308 E)
Roller bearing 2 (SKF 21307 CC)

117 /17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.

50 L10h

Results [%)]
Fatigue
303.92
316.81
333.62
341.29

Lnmh V

7.20 6.922304e+03h  1.526516e+04h
0.69 4534544e+04h  1.953356e+05h

36.55 um
112.73 Mimm?
176311.08 h
7.20

3.65

513

Statisch (Streckgrenze)

&75.00
453.51
1087 98
427.45

Lnrh
3.348558e+04 h
1.055871e+05 h

Lnmrh
1.763111e+05h
1.032569e+06 h

pmax_i
1722 Nimm®
1562 Nimm®
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Define lubrication for each bearing individually

1) By default, lubrication is defined in tab “Basic
data” for the whole shaft — bearing model.

2) Lubrication data can also be given for each
bearing individually.

Modified rating life according IS0 281

Lubricant [150vG 220 v] +
Lubricant temperature Ta | 30.0000 | =T
Contamination |Oi| lubrication with filtration, ISO 4406 -/17/14, Bz==75 i |
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T~

i_._"

i i
~aug

Designation Roller bearing 1

Pasition on shaft

Pasition in global system

©5.0000 | mm
65.0000 | mm

- =

Type of bearing |Fixad bearing adjusted on left side <-

Type |spherical reller bearings
Number |5k 21308 £ (d=40.000 mm, D=90.000 mm, B=23.000 mm)* ~]
Comment |5KF Explorer - SKF Popular Item |

Inner diameter

External diameter

Nominal wid

Besring clearance  Stiffness/damping

El
3
®
T

o
IR
2l lg
2|8
sl |8
<
3
3
O
T

@

23.0000 | mm

Lubrication and supplementary calculations

Lubrication

Lubricant [0l 150V 220 ]+
Lubricant temperature T o

Contamination 0l lubrication with filration, IS0 4406 /1714, Bxs=75 ~]
Thermally safe operating speed

[ Enter values

Coefficient fo

Coefficient f

Coefficent fi

Heat-transferring reference surface A mm2

Dynamic equivalent load 1 N

Average bearing temperature Tm °C

Temperature around the bearing T. °C

Lubrication type Qil bath lubrication - oil level to center of lowest rolling body ~
Bearing friction

Take oil level into account

Oillevel mm 9
Lubrication Oil bath lubrication ~ |
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Context menu

1) Proposal for suitable bearing size

2) All bearings from database having same diameter and

same type are calculated and results are listed. User
may select e.g. low cost bearing meeting
requirements.

III[I 117
L

3) Bearing is moved to next feature or contour or bearing

on left or right side.

= | 3 —

——y Sizing...
Make contact left
Make contact right

Copy Ctrl4+C
Cut Cirl+%

Delete Del

K Sizing of rolling bearing

I
L]

Sizing...
Make contact left
Make contact right

Copy Ctrl+C
Cut

Delete Del

Cirl+X

Ty\];e Comment Note Lo [M] Lews [M] 50 Dimensions ~
SKF BS2-2208-2RSNVT 143 SKF Explorer SKF Pop... TITR.2 142446 65,4200 40/ 80* 28.00
SKF 22308 EK SKF Explorer SKF Pop... 703809 4.1e+05 11,9200 40/ 90% 33.00
SKF 22308 E/VA405 SKF Explorer SKF Pop... 703809 4.1e+05 11,9200 40/ 90* 33.00
SKF 22308 E SKF Explorer SKF Pop... 703809 4.1e+05 11,9200 40/ 0% 33.00
SKF 22208 EK SKF Explorer SKF Pop... 77762 142446 6.4200 40/ 80* 23.00
SKF 22208 E SKF Explorer SKF Pop... 7762 1424406 6.4200 40/ 80* 23.00
SKF 21308 EK SKF Explorer 6922,3 15265.2 7.2000 40/ 90% 23.00
SKF 21308 E SKF Explorer SKF Pop... 6922,3  15265.2 7.2000 40/ 90* 23.00
REE 22308 67379.9 4.0e+05 115200 40/ 90* 33.00
REE 22208 7439.4 13250.5 6.4400 40/ 80* 23.00
REE 21308 73631 16237.2 7.2000 40/ 90* 23.00
KOYO 22308RZ 94115.2 3.5e+05 12,9800 40/ 90* 33.00
KOYO 22208RZ 132915 23979.7 7.55800 40/ 80* 23.00
KOYO 21308RZ §399.3 11323.0 6.8100 40/ 90% 23.00
FAG W522308-E1-XL-2RSR-... Xdife £ - E 40/ 90* 38.00
FAG W522308-E1-¥L-2R5R X-ife 677517 3.1e+05 12,6200 40/ 90* 38,00
FAG W522208-E1-XL-K-2R5... X-ife 7339.4 18838.4 6,5900 40/ 80* 28.00
FAG W522208-E1-XL-K-2R5R.  X-ife 7339.4 18838.4 6,5900 40/ 80* 28.00
FAG WS522208-E1-XL-2RSR-... X-ife 7339.4 18838.4 6,5900 40/ 80* 28.00
FAG W522208-E1-¥L-2RSR-... ¥-ife 7339.4 18838.4 6,5900 40/ 80* 28.00
FAG W5222053-E1-¥L-2R5R  Xdife 7339.4 13833.4 6.5900 40/ 80% 23.00
FAG 22303-E1-XL-T41A ¥ife 677517 3.1e405 12,6200 40/ 90% 33.00 v

OK || Cancel |
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Shaft rough sizing including bearing rough sizing

1) Select shaft rough sizing in menu “Calculation”

2) Settings for bearing sizing are in group “Rolling bearings”

= Consider bearings in sizing: If this option is selected, rolling
bearings are sized according to their required service life.

=  Enter required bearing service life.

» Match shaft diameter to bearing bore: If this option is selected,
KISSsoft adjusts the cylinder diameter to match the bearing's
internal diameter.

» Take bearing type from model: If this option is selected, existing
bearings are retained. Otherwise, you can replace the bearings
in the model with a specific bearing type as required.

=  Move bearing if needed: When a bearing is being sized, it may
happen that a larger, wider bearing is selected, and this covers
the neighboring cylinder. If this option is selected, the bearing is
moved so that it does not interfere with neighboring the
cylinders.

= Use only one bearing of the same size: Not all bearings in the
database (having same dimensions) are calculated, but only
one (the first in the list). This accelerates the sizing process.
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K Rough sizing

Calculation  Report  Graphics  Script Ex

{| 7 Run F5

3D Viewer
1 Thermally safe operating speed
I Flank line modification C
Campbell diagram

Forced response

r |A Settings

General data

Equivalent stress o, |

100.0000]| Njmmz

Change onlyf/cylinder diameters

Do not dfflete cross sections A-A etc.

Rolling bearings

Consider bearings in sizing

Required service life N, |

20000.0000 | h

Match shaft diameter to bearing bore
[4] Use bearing types as defined in model
[ Move bearing if needed

[ Use only one bearing of the same size
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Bearing damage and
failure analysis
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