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Bearing database

Content
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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

Bearing database

Database tool
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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

10) Close database

Bearing database

Database 1 2

3

4 5 6 7 8 9 10
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Each dataset contains three tabs of data

1) Basic data, catalogue data

2) Additional data

3) Inner geometry data

4) Status information

Bearing database

Dataset

41 2 3
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Tab “Basic data”

1) Load ratings, X, Y factors, …

2) “Hybrid bearings”: for information only, 

does not affect any results

Bearing database

Dataset

1

2
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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.

Bearing database

Dataset

1

2
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▪ Bearing fatigue load limit Cu is used to calculate factor aISO, which is needed to 

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

Bearing database, rolling bearing fatigue load limit Cu

▪ For modified basing rating life (Lnm) acc. to 

▪ simplified method given in ISO 

281:2008 B.3.3.

▪ For reference rating life (Lnmr) acc. to:

▪ advanced method given in ISO 

281:2008 B.3.2 for ball bearings,

▪ simplified method given in ISO 

281:2008 B.3.3 for roller

bearings.

▪ Each section in the bearing report prints 

the value used at that section.
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Tab “Internal geometry”

1) Correction factors

2) Axial clearance

3) Contains internal geometry 

data

4) Definition of rolling element 

modification

5) Influences graphics in shaft 

editor

Bearing database

Dataset

1 23 4

5
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Axial displacement possibility

1) Vf: For a locating bearing, one ring is 

free to move with respect to the other by 

amount Vf in axial direction.

2) VI: For a non-locating bearing, one ring 

is free to move with respect to the other 

by amount VI in axial direction.

Note the setting “Axial clearance” in module 

specific settings.

Bearing database

Tab “Internal geometry”
1

2
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Roller and raceways modifications

1) Effective roller length is normalized

2) Length coordinate is normalized with 

effective roller length

3) Modification is normalized with nominal 

roller diameter (positive value removes 

material from cylinder

4) Modification is defined in a text (*.dat) 

file

5) First column is a counter

6) Second column defines normalized, 

lengthwise coordinate

7) Third column defines normalized 

modification value

8) Example file

Bearing database

Tab “Internal geometry”
1

2

3

4 5 6 7

8
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▪ Define custom raceway profile for cylindrical roller bearing by providing 

raceway profile modification file.

▪ Raceway profile modification Δ 𝑥 is defined as a multiplication of a constant 

modification value 𝑟𝑚𝑜𝑑 and a modification ratio for a given relative position 

along the roller effective length 𝑓 𝑥 : Δ 𝑥 = 𝑓 𝑥 ∙ 𝑟𝑚𝑜𝑑

Bearing database: Custom raceway profile for cylindrical roller bearings
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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.

▪ …
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▪ Raceway profile modification Δ 𝑥 is defined as a multiplication of a constant 

modification value 𝑟𝑚𝑜𝑑 and a modification ratio 𝑓(𝑥) for a given relative 

position along the roller effective length:

Δ 𝑥 = 𝑓 𝑥 ∙ 𝑟𝑚𝑜𝑑

Bearing database: Custom raceway profile for cylindrical roller bearings

▪ Profile modification can be defined for 

each raceway separately.

▪ Modification ratio 𝑓 𝑥 is defined in a 

DAT file.

▪ Constant modification value 𝑟𝑚𝑜𝑑 is 

defined in user interface. 
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▪ It can be used from module Rolling bearing ISO/TS 16281

Bearing database: Custom raceway profile for cylindrical roller bearings
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▪ It can be used from module Shaft calculation by defining custom bearing

W010 & W051, RP: Custom raceway profile for cylindrical roller bearings
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▪ Example of raceway profile modification files

Bearing database: Custom raceway profile for cylindrical roller bearings
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▪ Module W051: example 5 with changed load, without raceway modification

Bearing database: Custom raceway profile for cylindrical roller bearings



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.21

▪ Module W051: example 5 with changed load, with raceway modification

Bearing database: Custom raceway profile for cylindrical roller bearings
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▪ Results

Bearing database: Custom raceway profile for cylindrical roller bearings
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▪ Limitations:

▪ Currently it works only for cylindrical roller bearings

▪ Important note for roller edge stresses – ISO/TS 16281

Bearing database: Custom raceway profile for cylindrical roller bearings
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Concepts

Content
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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.

Load distribution

Nomenclature
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▪ Calculation of basic reference rating life 

Lnr acc. to ISO/TS 16281 basically takes 

into account “number of load passages 

over a point on the bearing ring”.

▪ It is important to know whether the 

bearing ring is stationary or rotating

relative to the bearing load → point load 

or circumferential load.

Inner and/or outer ring rotation

Source: Schaeffler Technical Pocket Guide, 2021
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▪ Basic reference rating life Lnr acc. to ISO/TS 16281 for ball bearings

Inner and/or outer ring rotation

Rolling element load for the basic dynamic load rating C

Dynamic equivalent rolling element load for the bearing load
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▪ Module W10: automatically taken into account by rotating speed(s) of the 

shaft(s).

▪ Module W051: two separate fields to enter inner/outer ring rotating speeds.

Inner and/or outer ring rotation
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▪ Comparison of results

Inner and/or outer ring rotation



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.30

1) Load Pr is applied to a bearing.

2) The rolling element loads for an undeformed, clearance 

free bearing may be determined.

3) Load Pr is equal to the sum of the pair forces Pi, 

component in direction of Pr

Pr radial load

z number of rolling elements

n number of pairs of rolling elements under load

St Stribeck number, ≈ 5

Pmax Highest load on a rolling element

Q = z / St

β Pitch angle

Load distribution

Stribeck number

P1 = Pmax

P2

P3

St = 4.37 according to Stribeck, 4.08 

according to Palmer, use 5.00 to account 

for some uneven load distribution
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1) Nominal contact angle (pressure angle) α0: 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) α: 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 β: Angle between resultant applied load F 

and plane perpendicular to bearing axis.

4) Example for DGBB: Radial load does not change the 

operating contact angle per ball, but axial load does.

Contact angle

Nominal vs. operating contact angle vs. load angle

1

3

Fr Fa

4

α0

α = α0 = 0 α ≠ α0 ≠ 0

α α
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1) Typically, the nominal contact angle α0 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.

3) Under general load condition, each rolling element may have different 

operating contact angle α.

4) Typical values apply:

Contact angle

Typical values

𝑎



1

Bearing type Nominal contact angle α0

Deep groove ball bearings

Above, axial offset

Angular ball bearings, single row

Angular ball bearings, double row

Spherical ball bearings

Cylindrical roller bearings

Needle bearings

Taper roller bearing

Spherical roller bearings

0°
5°…15°
15°…40°
25°…45°
5°…20°

0°
0°

9°…30°
4°…18°

Axial deep groove ball bearings

Axial angular ball bearings

Axial spherical roller bearings

Axial cylindrical roller bearings

90°
60°
50°
90°

3
F
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1) Nominal contact angle α0 is shown in shaft 

editor, value from database

2) Operating contact angle α is calculated and 

shown in report

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

16281 calculation in tab «Basic data»

4) Calculation does not consider centrifugal effects

Contact angle

KISSsoft usage

1
23

1



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.34

Pure radial load vs. combined load vs. pure axial load, for a deep groove ball bearing with nominal 

contact angle α0 = 0, load distribution and operating pressure angle α.

Contact angle

Operating contact angle
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1) For ball bearings with α ≠ 0, ball rotation 

consists of “roll” (axis parallel to bearing axis) 

and “spin” (axis is the line connecting the 

contact points).

2) 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. 

3) High values increase heat generation and wear, 

and decrease efficiency.

4) Spin to roll ratio is listed in the reports.

Bearing kinematics

Spin to roll ratio

4

spin

roll

1
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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 

→ fmax = 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.

Bearing geometry

Conformity

3

1

2
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1) Conformity may also be expressed as (for inner race) κi

2) Conformity may also be expressed as (for outer race) κo

3) Where:

ri = Radius of curvature, inner race

ro = Radius of curvature, outer race

rw = Radius of ball

Dw = Diameter of ball, Dw = 2*rw

Bearing geometry

Conformity
3
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1) Lower radius of curvature on 

raceways → higher 

conformity → lower stress

2) Typical radii of curvature on 

raceways → typical 

conformity → typical stress

3) Higher radii of curvature on 

raceways → lower conformity 

→ higher stress

Bearing geometry

Conformity vs contact stress

1

2

3
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Clearance, definitions

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

1) Radial clearance is defined amount 

of radial movement inner ring can 

move to outer ring at no load

2) For angular bearings, radial and 

axial clearance are related

3) C0 or CN = normal clearance, lower 

numbers = lower clearance, higher 

numbers = higher clearance

4) Clearance is selected in bearing 

element editor

5) From clearance, assembly clearance 

and operating clearance is 

calculated

2

3

4

1
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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:
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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.

  * /2u a pwG D =/m a pwG D =
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Clearance, definitions

Bearing clearance, assembly clearance, operating clearance

1) Radial clearance is defined amount of radial 

movement inner ring can move to outer ring at 

no load

2) Bearing clearance is a bearing (part) property

3) Assembly clearance considers shaft and 

housing seat and stiffness, surface roughness, 

bearing tolerances

4) Operating clearance considers temperature and 

centrifugal effects

5) Sometimes, the terms „measured clearance“ or 

„apparent clearance“ is used as opposed to 

„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).

1
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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).

2

1

3
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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.

1

2
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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

(5) Press fit

(6) Shaft diameter

(7) Housing diameter

2

1
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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> ΔdF. The change in fit / reduction in 

interference ΔdF may be estimated:

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*C0r), use

Fits

rF F
B

d
d **

1000

08.0
=

B

F
d r*

1000

02.0

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Recommended fits, SKF book

Fits
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Recommended fits, SKF book

Fits
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Recommended fits, SKF book

Fits
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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):

2) Other sources („Wälzlagerpraxis“) 

propose a value of 0.7 instead of 0.8.

3) Input shaft surface roughness, per 

shaft element.

4) Input housing surface roughness, in 

module specific settings.

Fits

Roughness influence

3 4
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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 

influences assembly clearance due to 

setting effects.

4) Embedding due to parts roughness.

3

4

2
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The clearance / operating clearance is considered in the bearing calculation and 

influences the shaft deformation:

Clearance in KISSsoft
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Effect of bearing clearance

Content
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The maximum roller load is minimized for a slight 

pre-tension of the bearing

Clearance, influencing max. roller load

Roller load and bearing life

The bearing life is maximized for a slight pre-

tension
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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

Summary

Key statements
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Influence on stress distribution

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

Rolling element 

forces

Inner ring 

displacement

Contact stresses on 

rolling elements

Stress distribution 

projected onto inner 

raceway
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Influence on stress distribution

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

Rolling element 

forces

Inner ring 

displacement

Contact stresses on 

rolling elements

Stress distribution 

projected onto inner 

raceway
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Influence on stress distribution

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

Rolling element 

forces

Inner ring 

displacement

Contact stresses on 

rolling elements

Stress distribution 

projected onto inner 

raceway
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Positive clearance → less than half of the 

circumference is loaded. Load distribution is 

determined

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 angle β is as shown below.

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.

Load distribution, maximum load, radial loading

Clearance

P1

P2

P3



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.60

For deep groove ball bearings, Stribeck found St = 4.37 (4.08 for CRB) for a bearing 

of zero clearance and recommends St = 5.00. If a suitable pre-tension is applied, St

drops to below St = 4.00

Effect of clearance

Stribeck number

© 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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Highest calculated life is reached for a small amount of pre-tension

Effect of clearance

Bearing life vs. bearing operating clearance

© 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



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.62

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

Effect of clearance

Effect of bearing size

© 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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Highest life: bearing tolerance 

neglected

Highest life: bearing tolerance 

neglected

Highest life: bearing clearance 

tolerance  considered

Highest life: bearing clearance 

tolerance  considered

Effect of clearance

ClearancePre-tension

Life

Nominal bearing clearance / pre-tension   Tolerance range

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.
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Bearing stiffness

Content
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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

Bearing stiffness



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.66

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.

Bearing stiffness
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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:

The complete stiffness matrix in the 

operating point is shown in the report:

Bearing stiffness

Radial operating clearance

Axial operating clearance

Radial stiffness

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

Timoshenko beam Euler beam

Bearing stiffness, Influence of different settings and calculation methods

Timoshenko or Euler beam model
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Influences equilibrium and therefore bearing loads. Select in module specific settings:

Linear calculation Non-linear calculation

Bearing stiffness, Influence of different settings and calculation methods

Linear or non-linear calculation
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Bearing stiffness, Influence of different settings and calculation methods

Calculation settings in tab “Basic data”

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

S0 calculated along 

ISO 76 based on C0

No contact stress 

calculation

Selection 2 Calculated from 

nominal bearing 

clearance, fits, 

temperatures, …

Calculated along ISO / 

TS 16281

Basic rating L10h, 

Modified rating Lnmh

S0 calculated along 

ISO 76 based on C0

No contact stress 

calculation

Selection 3 Calculated from 

nominal bearing 

clearance, fits, 

temperatures, …

Calculated along ISO / 

TS 16281

Basic rating L10h, 

Modified rating Lnmh, 

Reference rating Lnrh, 

Modified reference 

rating Lnmrh

S0 calculated along 

ISO 76 based on C0

Calculated along ISO / 

TS 16281
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1) By default, stiffness is infinite

2) User may define stiffness values in 

element editor, in tab 

«Stiffness/damping»

3) Stiffness values are entered for radial 

and axial direction and for tilting 

separately

4) Stiffness values may be read from a 

file

Bearing stiffness, Influence of different settings and calculation methods

Selection 1, stiffness not calculated

4

2

3
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1) Stiffness values may be 

associated with a rolling 

element bearing by 

entering stiffness values in 

the bearing data base.

2) If stiffness value is present 

in database and also in 

bearing model (direct 

input), then, stiffness 

values are taken from 

direct input and value in 

database are ignored.

Bearing stiffness, Influence of different settings and calculation methods

Input of stiffness values in database

1
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1) The file uses the force/torque 
information on the bearing to give 
displacement/tilting values. 

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.

3) Note the units and definitions

Bearing stiffness, Influence of different settings and calculation methods

Input of stiffness values from file

4

3

1
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Calculation reports

Content
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Lists bearing properties

Lists relationship between bearings and shaft(s)

Lists results, including

1) Equivalent load, static and dynamic

2) Minimum EHL film thickness

3) Reliability factor a1 for modified rating

4) Results based on ISO 281 calculations

5) Results based on ISO/TS 16281 calculations

6) Operating clearance calculation details see 

report “Rolling bearing”

Calculation reports

Main report, based on example

1

2

3

4

5

6
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For each bearing in the shaft model, a section 

with four sub section is created

Additional details compared to main report are 

included.

Calculation reports

Report «Rolling bearing», based on example

…
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The operating clearance is calculated for each 

bin in the load spectrum

1) The bin number for which the results are 

documented is included in the section title

2) For each bearing, for each bin, a section is 

added in the report 

3) These are containing the usual sub-sections.

Calculation reports

Report «Rolling bearing clearance, load spectrum»

1

2

3
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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.

Calculation reports

Report «Service life factor (classic)»

1

2
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Graphics

Content
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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.

3) Graphic shows reliability curve for each 

bearing and for bearing sub-system. 

Required reliability level is in graph.

Graphics

Reliability curves

1

2

2
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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 nominal load are shown.

Graphics

Load distribution

1

2
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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.

Graphics

Raceway stress

1

2
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1) Contact stress course along each rolling 

element, for contact to inner or outer 

raceway.

2) Stiffness in radial and axial direction for 

purely radial and purely axial load.

Graphics

Raceway stress and stiffness

1

2



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.84

SKF cloud calculations

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

results 

SKF cloud calculations

ux, uy, uz, 
rx, rz

Clearance, 
…

Bearing
specs

Lnrh, 
Lmnrh, …

Fx, Fy, Fz, 
Mx, Mz

Stiffness
matrix
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SKF cloud calculations

This option can be activated in the module specific settings.
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▪ 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 cloud calculations

SKF bearings
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SKF Calculation Tool

Additional calculations were added

SKF cloud calculations

KISSsoft Release 2019

KISSsoft Release 2020
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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TIMKEN cloud calculations

SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.101

SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations
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SKF cloud calculations



/ 17.5.2022, v2201 / Bearing calculation in KISSsoft / © KISSsoft AG. All Rights Reserved.109

TIMKEN cloud calculations

Content
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Further topics

Content
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Summary

• 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

Shafts and bearings

• 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

COM Interface

• Added new method

`GetVarAsJson` (experimental)

• Added new method

`CallJsonFunc` (experimental)
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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

Shafts and bearings
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KISSsoft usage

Content
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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

KISSsoft usage

Module specific settings
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Input 7: Define upper limit (maximum value is 50 

as per ISO/TS 16281) for aISO 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)

KISSsoft usage

Module specific settings
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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”.

KISSsoft usage

Module specific settings
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1) Bearings are colored depending on the lifetime 

achieved (compared to the required lifetime).

2) Bearing lifetime is written in scientific notations

KISSsoft usage

Display

2

1
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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.

KISSsoft usage

Define lubrication for each bearing individually

1
1
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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.

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

on left or right side.

KISSsoft usage

Context menu

2

1

3
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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.

KISSsoft usage

Shaft rough sizing including bearing rough sizing

2

1
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Selected references

Content
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Selected references
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Selected references
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Selected references
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Selected references
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KISSsoft AG, A Gleason Company

Rosengartenstrasse 4, 8608 Bubikon, Switzerland

T. +41 55 254 20 50, info@KISSsoft.com, www.KISSsoft.com

Thank you for your attention!

Sharing Knowledge


