Shaft and Bearing Calculation
with TIMKEN Cloud Services

Basic Training
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Why using TIMKEN cloud services

= When calculating bearings acc. to ISO/TS
16281 one must know internal geometry of

the bearing (Z, Dw, Dpw, Lwe, etc.).

= Calculation is more precise if we have

exact internal geometry — TIMKEN cloud 3

services!

= Unknown internal geometry will be |

estimated by KISSsoft based on known L I {
external dimensions and bearing

capacities C, and C.

* |t has no effect on bearing calculation acc.
to ISO 76/ISO 281.
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Enabling TIMKEN cloud services (1/4)

[ kisssoft - License number 165
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Enabling TIMKEN cloud services (2/4)

A default web browser should open, and

a login page should appear in it.

If you don’t have a TIMKEN account
yet, click on Don’t’ have an account
yet? (1) and follow the procedure to

create an account.

Then enter username (2) and password
(3) that you have selected when
registering to Timken cloud services

and click on Sign in (4) button.

A new page should open where button

Grant Consent (5) must be clicked.

If signing in was successful a new page

should appear which can be closed (6).

KISSSoft Login Page x |+ = u] %

<« C @

O B hitps/faz d-timkencde.azur ites.net/op/OPLoc. %9 @ In @ © @ @ » =

Login

TIMKEN

Welcome back. Sign in to access your Timken account

[ Keep me logged-in Forgot password?

o Don't have an account yet?
KIS550ft Consent Page * + = (] H
< Q@ O 8 https/faz-eus-as-d-timke Ty 2 =
KISSSoft Consent Page
Connection to
KISSSoft Main RP page. Timken
successful !
You can now close
o this browser window
and return to KISSsoft
application.
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Enabling TIMKEN cloud services (3/4)
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> Crossed helical gears
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> Mon drcular gears
> Shafts
> Bearings
> shaft-Hub-Connections
> Shaft-+ub-Connections (only DIN 5481)
> Shaft-+Hub-Connections (only DIN 5482)
> Connections
> Springs
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Enabling TIMKEN cloud services (4/4)

8

Open Shaft module or
choose an existing

example.

Select menu Calculation (1)

and click on Settings (2).

A window with Module
specific settings will open.
Select tab Rolling bearings
(3).

Enable Timken Cloud
Services (4) and Use
proprietary bearing internal

geometry (5).
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Messages

Changes the settings for the calcuiation module:

Force and support symbal size ]

Results (basic calaulation)

Results
masimum deflection
masimum equivalent stress
minimurm bearing rating ife:
minimurm static bearing safety
minimurm fatigue safety
minimum static safety

Safeties
Fatigue

A 365

B-B 380

Results (basic calculal

Module specific settings

IC | Rolingbearings | Reibiity  Shaft editor and 30 viewer

General

[ pisplay eritical bearing
[ pisplay rating life in scientific notation

Save user defined bearings in calculation fle
[ Read user-defined raling bearings from calculation file

[ Define lubrication for each bearing individually

Axial dearance (dassical calaulation) ue [ 0.0100 | om
Failure probability n [ 10.0000 | %
Required service life N [ 5000.0000 | h
Maxdimum lfe modification factor O | 50.0000 |
Surface roughness of housing 7 Rz=8.0 (Turmed with diamond) ]

Use proprictary bearing intemal geometry dat, If avaiable (orly of calculation, not visble i reports or simiar)

Timken Cloud Services: Use proprietary internal geometry data (used for calculation enly, not avalable for reports and simiar)

SKF
SKF spherical reller thrust bearings: Variations in concentricity in the bearing system can affect load distribution

K Cloud Services: Calculate 150 and SKF rating ife and various other bearing performance parameters

[ SKF Cloud Services: Use SKF bearing stiffness and calculate 150/TS 16281 reference rating life

Grease lifetme

Calaulation method [Nore -]
Friction
Calalation method [sKF catalog 2013 -]

Take oil level into account

Ol level ha 30,0000 | mm @

Lubrication [oil bath lubrication <]

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

Bearing manufacturer

[] others

- a X
s KISSsoft
Shaft . @ X
O [ Lat
ﬁ % 1 4B shaft
o
g %X
<
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< >
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Calculation example

=) == ==
o o L] (T p] Ln
cz d '\_I 5 u { E : - 50, R 1 (o]
| 1 Outer contour
I
HEHHHE 2
c")ﬂN N r~
a2 [T LLL =
[ - Inner contour

Py = o
<+ by ol
'r= % -='Tf- 156 - ~ Bearing
i 3
o 45 I ™~
-1|- Connections

9 /22.04.2022 / Shaft and Bearing Calculation with TIMKEN Cloud Services / © KISSsoft AG. All Rights Reserved.

Several reports are
available

Report Graphics Script  Extras  Help
olu Generate

H File
Edit
Format
View
Window
Extras

Bending line
Eigenfrequency

* ¥ ¥ ¥ ¥ ¥

o Buckling cases
Rolling bearing

Rolling bearing dearance, load spectrum
Shaft speeds

Modal points

Settings

o I Service life factor (dassic)

KISSsoft



Calculation example

“Normal” rolling bearing

3.3 Bearing

3.3.1 Rolling bearing (TIMKEN 32010X-32010X)

Bearing inner geometry data provided by TIMKEN Cloud Services

TIM KEN * For further information, Pleaze vist wasawwtimken.com

Bearing type Taper roller bearing (single row)
Bearing position (mm} el 201.000
Bearing position (mm} [¥ajoea] 201.000
Aftachment of external ring Set fixed bearing right

Inner diameter (mm) [d] 50.000
External diameter (mm) 01 80.000
Width (mm) [6] 20.000
Corner radius (mm} ) 1.000

Calculation was peformed using real bearing internal geometry provided by bearing manufacturer. These values are however not available
for reports.

The bearing pressure angle wil be considered in the calculation

Contact angle (%) [o] 15732
Positien (center of pressure) (mm}) [Youewa] 189.000
Position (center of pressure) (mm) [Yogeea] 189.000
Basic static load rating (kN) [Ccl 92700
Basic dynamic Ioad rating (kN) [cl 63.800
Fatigue load lmit (kN ) cd 0.000
Walues for approximated geometry:
Basic dynamic load rating (kN ) [Crwe] 58.367
Basic static load rating (kN ) [Comec] 380.563
Correction factor Basic dynamic load rating
[ 1.000

Correction factor Basic static load rating
[f] 1.000
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“Connecting” rolling bearing

5 Connectiol

5.1 Connecting rolling bearing (TIMKEN 6210-2R 5)

Bearing inner geometry data provided by TIMKEN Cloud Services

T[MKEN * For further information, Please visit wwwiimken.com

Bearing type

Position {(mm}

Shat 'Shat 1" <-= Shat "Shaft 2
Fixed bearing

Inner diameter (mm}

External diameter (mm}

Width (mm}

Corner radius (mm})

Basic dynamic load rating (kM)
Basic static load rating (kM)
Fatigue load limit (kM)

Basic dynamic load rating (kM)
Basic static load rating (kM)

[d]

0]

[b]

I

IC]
[Col
[C
[Cinac]
[Comac]

Correction factor Basic dynamic load rating

Correction factor Basic static load rating

Calculation was peformed using real bearing internal geometry provided by bearing manufacturer. These values are however not available

for reports.

Nominal diametral clearance® (pm)
(*) IS0 5753-1:2009 CO
Nominal axial clearance (pm}

[t]

[t2]

[Pd]

[Pe]

Deep groove ball bearing (single row)

45.000

50.000
50.000
20.000

1.100
35.100
23200

0.000
35.074
23180

1.000

1.000

14.500

191.363
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Calculation example

7.5 Rolling bearing 'Ci i |752cC jon with p g g y data (150/TS 16281)
O perating diametral clearance [Pdl 14.5TD pm
Position (Y-coordinate) vl 4500 mm Fatigue load limit [c.J 1176 kN
Dynamic equivalent load IF1 705 kN Reference rating life [Les] 133898 h
Static equivalent load [Pal 705  kN| Modified reference rating life [Leel 224243 h
Minimum EHL lubricant fim thickness [Peir] 0.186 pm E flective static safety factor [Soul 3.04
Spin to roll ratio [t _siw_roll] 0.049 Static safety factor [Sered] 312
Life modification factor for reliability [a1] 1.000 Static equivalent load [Pered 7.45 kN
Bearing reaction force [F] 0.000 kN
= Bearing reaction force [F. 1.368 kN
7.5.1 Results according to 150 281 Bearing reaction force [F:l 7053 kN
Bearing reaction force [F1 7.053 kN
Lubricant 1S0-VG 220 Inclination angle [o=] -89.999 :
Lubricant with additive, effect on bearing lifetime confirmed in tests. Bearing reaction moment M. _39.954 Nm
Lubricant - service temperature [Te] T0.00 C Bearing reaction moment ] 0.000 Nm
il lubrication, on-line fitration, 150 4408 -19/18 Bearing reaction moment Ml _0.002 Nm
Load ra.twu . . [C/P] #8977 Bearing reaction moment [ 35254 Nm
Operating viscosity v 48.884  mmis Inclination angle ] 179.997 ¢
Refere!1 ce VFCDSW [vil 13.887 mmis Displacement of bearing [us] 0.002 pm
\-'?scusrt)f I'ﬂtll.] K] 3.520 Displacement of bearing [uy] -101.453 pm
L'fe_ I'I'IDdIﬁCﬂtI.DI'I. factor [a:=c] 1.502 Displacement of bearing [uz] 41334 pm
Fatlgue Iua.d |Il11l‘t. ) [Cd 1.055 kN Displacement of bearing [ud 41334 pm
Ea.5|.c hearlng. ratlng. Ilfe. [Les] 136964 h Inclination angle [ad 30,098 .
M Dd_lﬁed bearing rating life [Leewr] 205722 h Mizalignment of bearing [rJ 0171 mrad
Static safety factor (5l 328 Mizalignment of bearing [rl -0.000 mrad
Mizalignment of bearing [r:1 0.000 mrad
Mizalignment of bearing [rl 0171 mrad
Oil level [H] 0.000 mm
Roling moment of friction M 0.235 Nm
Sliding moment of friction M1 0228 Nm
Moment of friction, seals [Maaal 0.000 Nm
Moment of friction for seals determined according to SKF main catalog 17000/ EN:2018
Moment of friction flowlosses [M sl 0.000 Nm
Torgue of friction [Micas] 0.453 Nm
Power loss [Piass] 72863 W
The moment of friction is calculated according to the details in SKF Catalog 2018,
The calculation is always performed with a coefficient for additives in the lubricant pbl=0.15.
(*} Note about roller bearings with an approximated bearing geometry:
The internal geometry ofthese bearings has not been input in the database.
The geometry is back-calculated as specified in IS0 281, from C and C0 (details in the manufacturer's catalog).
For this reason, the geometry may be different from the actual geometry.
This can lead to differences in the service life calculation and, more importantly, the roller bearing stifness.
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Some additional useful information

= Language and units

= |nput fields

= Messages

= Restore points

= Navigating report and comparing results
= Use only desired bearing manufacturers
= Define custom bearings

= Load spectrum
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Thank you for your attention!

Sharing Knowledge

KISSsoft AG, A Gleason Company
Rosengartenstrasse 4, 8608 Bubikon, Switzerland
T. +41 55 254 20 50, info@KISSsoft.com, www.KISSsoft.com
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