Shaft and Bearing Calculation

with TIMKEN Cloud Services

Introduction
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Introduction

Modules

= KISSsoft® is a calculation program for
the design, optimization and
verification of machine elements .

according to international standards.

=  Supports numerous machine
elements.

= Has 3 modules where rolling bearings
can be calculated.

= TIMKEN Cloud Services can be used

within the Shaft calculation module

(1).

A

¥ System modules

¥  Base modules
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Shafts and Bearings

% Shaft calculation

@ Raolling bearing IS0 281, IS0 76

@ Raolling bearing 150/TS 16281
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Requirements

Tutorials 5 X
KISSsoft release 2022 Gear pai
Flanetary gear
Bevel and Hypoid gears
Warms with enveloping worm wheels

= Valid Timken account v Shafts

i lechecachoungad
e KISSsoft-Tutorial-005-Shaftanalysis-en

= Basic knowledge about KISSsoft O RS Tl 0% S e

== KISSsoft-Tutorial-005

KISSsoft 2022

= Use tutorials (1-5)

KISSsoft-Tutorial-005-Shafteditor-en

e

KIS5soft-Tutorial-006-Editor_Arboles-es
u Use manual (6, 7) KISSsoft-Tutorial-006-Editor_Alberi-it

KISSsoft-Tutorial-006-Shafteditor zh

KIS55soft-Tutorial-006-Editor _Arvores-pt

KIS5soft-Tutorial-006-Shaft_Editorru

== KISSsoft-Tutorial-06_kap2.

= KISSsoft-Tutorial-06_kap2.9

Handbuch

KISSedit

KISSsoft License Manager

KISSsys

' Bearings
K] oft torial-007-W'a

License

Lizenz

Ll
K
K  «isssoft
0
K

KISSsoft-Tutorial-007-Bearings-en

== Manual
== KISSsoft-Tutorial-007-5tep-1
= KISSsoft-Tutorial-007-5tep-2
Shaft-Hub-Connections = 3
ksni
Connections - £
Springs
' Various

Bl «isssoft 2023

KISSsoft-Tutorial-001-Instalacion_Y_Primeros_Pasos-es
KI5Ssoft-Tutorial-001-Installazione_Primi_Passi-it
KISSsoft-Tutorial-00 1-Instalacac_Primeiros_Passospt
KISSsoft-Tutorial-00 1-Install_First_Steps-ru
KISSsoft-Tutorial-001-Install_First_Steps-zh

Contents Search Examples | Tutorials o | =
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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, D, Dy Lyes €1C.).

= Calculation is more precise if we have exact
internal geometry — TIMKEN cloud

services!

= Unknown internal geometry will be
estimated by KISSsoft based on known
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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Connect to TIMKEN (1/4)

i . [q KiSssoft - License number 165 — ] *
| | I n KI SSSOft m al n WI n d OW g 0 File Project View Calculation Report GrathlHelp
= s heElSE & License tool lease 2022-SP1-174 Klsssoft
Modules -

Configuration tool
g % fig

v  System modules ol \ S Database tod (I SS s Oft

Generate datsbases

to Extras (1) and choose

. . E KISSdesign H sxr  SkF Cloud Services ce on the usage of your software as well
Connect with Timken (2). * sosemotie e e
v Gears . Hardness conversion
. . . E lcul
= A new window will appear. ¥ Cylndricalgears T ice for calculating bearing f
:C}:: Single gear st EpiEE * |achieve more realistic
cé System of units * )aft designs with SKF

‘% Cylindrical gear pair b
4

- I.I: you don,t have a Valld % o ek Settings Cloud Service today! .

Modules Projects

Timken account, click on Erampis 2

Systems

Single gear

Gear pair

Pinion with rack.

Planetary gear

Three and four gears train

Bevel and Hypoid gears

Face gears

Worms with enveloping worm wheel
Crossed helical gears

Beveloid gears

Mon dircular gears

Shafts

Bearings s

Information F X

Register here (3) to create a

new account and follow the

VWOV W WV VOV W WV W YW

procedure described in the

Contents Search Examples Tutorials Results {basic calculation) Results {special calculation) Messages Information

next slide.

[[ Connect to Timken x

Sign in with your Timken account

You can connect KISSsoft with Timken technical data to easily perform bearing calculations. T IM KEN
During the sign-in process, a browser window will open in which you must grant KISSsoft access

to your Timken account to use this service,
Register here iffyou do not have a TIMKEN account yet.
When you sign and use Timken information, Timken uses your personal data in accordance with their Privacy Notice.

I have read the Terms of Use and accept them.

Sign In with Timken Aomunt‘ | Close
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Creating a new TIMKEN account

= Fill in the necessary data, ikl B o

C o O B https://kisssofttimken.com/cdc/OrgRegistration html £ @ & nm o e »

accept Terms and conditions (1) TIMKEN

n x

Please register here to connect KISSsoft with Timken technical data.

and click on Sign up (2).

Company Information Your Information
= |n a new window that appears [Cormpany vame © || [Frename- |
click on OK (3) and wait for the [mdustey || [sone: |
) . I Street Address * I I Company Email Address * I
account registration to be BT e |
confirmed by email by Timken | country * | [ Your Rote |
|
|

I Postal Code *
company. =

l O I have read the Terms & Conditions and the Privacy Policy and agree to them. I

| SIGN UP I

TIMKEN
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Connect to TIMKEN (2/4)

= Once you have a valid and [ Connect to Timken X
confirmed TIMKEN account Sign in with your Temken account TIMKEN
You can connect KISSsoft with Timken technical data to easily perform bearing calculations.
During the sign-in process, a browser window will open in which you must arant KISSsoft access
go baCk to KI SSSOﬂ to yﬁr ﬂmskEn ar.:gunt to use this service, & ! :

Register here if you do not have a TIMKEN account yet.
] | na Wl n d ow Con n ect to When you sign and use Timken information, Timken uses your personal data in accordance with their Privacy Notice.

o I have read the Terms of Use and accept them.
e |Sigr1 In with Timken Account Close

Timken confirm Terms of

Use (1) and click on Sign In

with Timken Account (2).

= A default web browser will
open, and a login page will
appear as shown in the next

slide.
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Connect to TIMKEN (3/4)

Enter username (1) and password (2)
that you have selected when registering
a Timken account and click on Sign in
button (3).

If at this point you still don’t have a
TIMKEN account, click on Register (4)
and follow the procedure to create an
account as described 2 slides back.
After signing in a new page will open
where button Grant Consent (5) must

be clicked.

If signing in was successful a new page @3

will appear which can be closed (6).

B Login | The Timken Cc

<« C @ O & hupsykisssofutimkencom/cde ¢ ©@ & N B » =

TIMKEN

Welcome back. Sign in to access your Timken account.

ompeny| X+ - o x

TIMKEN

C—

O Keep me logged-in

Forgot password? Click Here

Don't have an accont Register.

[ Consent | The Timken Compan: X

<« C @ O B nttpey/kisssofttimkencom/co: 17 L @ »

TIMKEN

The application is requesting below private information:

* Email

+ - o

n o x

GRANT CONSENT

TIMKEN

Connection
to Timken
Successful!

You can now
close this
browser window
and return to the
KISSsoft
application.

oo
© 2022 THE TIMKEN COMPANY
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Connect to TIMKEN (4/4)

= Now go back to KISSsoft [d Connect to Timken X
agaln Where a W|ndOW Sign in with your Timken account
‘You can connect KISSsoft with Timken technical data to easily perform bearing calculations. T IM KEN

During the sign-in process, a browser window will open in which you must grant KISSsoft access

Connect to Timken should S T
o I |‘I‘nu are signed in with your Timken account. |

g ve you a nOtIflcatlon th a‘t When you sign and use Timken information, Timken uses your personal data in accordance with their Privacy Notice.

1 have read the Terms of Use and accept them.

you are signed in with your
Timken account (1). gn Out

» Close the windows by

clicking button Close (2).
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Enable use of proprietary internal geometry data from TIMKEN cloud services

In order to make use of Timken proprietary internal
geometry data you must first enable it in Shaft

calculation module.

Open Shaft module or an existing shaft calculation
and select menu Calculation (1) and click on

Settings (2).

m KI55soft - License number 165 - Shaft calculation - 071 Shafts.W10
File  Proj Calculation JReport  Graphics  Script  Extras  Help
O E0g & ™ )

ElementTree & X 30 Viewer
Thermally safe operating speed

Overview e

. " - — )
Flankenlinienmaodifikation [T 'y
v ~
@ shaft Campbell diagram
¥ Quter co
5 Forced response
KSB
B
. 2 Rough sizing
>
Iﬂﬂb Settings
' Frr
L4 >

m Module specific settings

A window Module specific

Cal Rolling bearings

settings will open. Select tab

General

[] pisplay witical bearing

Rolling bearings (3).
Enable both Timken proprietary
data (4) and Use proprietary

bearing internal geometry (5).

Surface roughness of housing

Axial dearance (dassical calculation) us |

Maximum life medification factor

[] pisplay rating life in sdentific notation
Save user defined bearings in calculation file
[[] Read user-defined rolling bearings from calculation file

[[] pefine lubrication for each bearing individually

? *
Reliability Shaft editor and 3D viewer
0.0100 | mm @
— 50,0000 |
|N? Rz=8.0 (Turned with diamond) w |

Timken: Use proprietary internal geometry data (used for calculation only, not available in reports etc.)

(B2 rmken: Use proprietary nternal geometry data (used for calauation only, not avaiablein reports etc.)

Close the window.

Use proprietary bearing internal geometry data, if existing (used for calculation only, not available in reports etc.)
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Calculation example

= Run a calculation with some Timken

bearing(s) (1).

= Several reports with different data are EREEITEIZY > HH

available. Results referring to Timken

proprietary internal geometry bearing data

will be shown in the shaft report (1) and in |
the Rolling bearing report (2). t | Graphics _Seript _Extras _Help
9 || Generate F6
= Pay attention to the notes given in the N -
Enal ne E
reports which explain that the proprietary Bigenfrequency i

Buckling cases

Raolling bearing dearance, load spectrum

internal geometry data will not be shown in 9’ Roling bearing

the reports (see next slides). shaft speeds
Modal points

I Service life factor (dassic)

Settings
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Shaft report — input data

“Normal” rolling bearing

KiSSsoft

3.3 Bearing

3.3.1 Rolling bearing (TIMKEN 32010X-32010X)

Bearing inner geometry data provided by TIMKEN Cloud Services

TIMKEN * For further information, Please visit wwatimken.com

Bearing type Taper roller bearing (single row)
Bearing position (mm} [¥iexa] 201.000

Bearing position (mm} [¥aiceal] 201.000

Attachment of external ring Set fixed bearing right

Inner diameter (mm} [d] 50.000

External diameter (mm}) (i) &0.000

Width (mm) [6] 20.000

Corner radius (mm} [r] 1,000

Calculation was performed 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 (%) [a] 15.732
Position (center of pressure) (mm}) [¥ouokal 189.000
Position (center of pressure) (mm}) [Yogeeal 189.000
Basic static load rating (kN) [Cd g2.700
Basic dynamic load rating (kN) (] §9.800
Fatigue load limit (kN} cd 0.000
“alues for approximated geometry:
Basic dynamic load rating (kN ) [Crac] 58.367
Basic static load rating (kN [Comes] 20.563
Correction factor Basic dynamic load rating

[ 1.000
Correction factor Basic static load rating

[f] 1.000

“Connecting” rolling bearing

KiISSsoft

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

Bearing inner geometry data provided by TIMKEN Cloud Services

* For further information, Please visit wwwtimken.com

TIMKEN

Bearing type Deep groove ball bearing (single row)
Position (mm) 45.000
Shatt'Shat 1" <= Shaft 'Shaft 2*
Fized bearing
Inner diameter (mm} [d] S0.000
External diameter (mm}) o] 50.000
Width (mm) 6] 20.000
Corner radius (mm} Il 1.100
Basic dynamic load rating (kN } [C] 35.100
Basic static load rating (kM} [Cal 23.200
Fatigue load limit (kN cd 0.000
Basic dynamic load rating (kM) [Corc] 35.074
Basic static load rating (kM) [Coma] 23.180
Correction factor Basic dynamic load rating

€1 1.000
Correction factor Basic static load rating

[f:d 1.000

available for reports.

Calculation wag performed using real bearing internal geemetry provided by bearing manufacturer. These values are however not

(*) 150 5753-1:2008 CO

Nominal diametral clearance® (pm) [Pd] 14.500

Nominal axial clearance (pm}) [Pe] 191.363
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Shaft report — results

KISSsoft KISSsoft
7.5 Rolling ing "Ci ing rolling i 7.5.2 Calculation with proprietary bearing intemal geometry data (IS0/TS 16281)
™ e Ty »-

Position (v-coordinate) vl 45.00 mm Contamination factor [e<] 0228
Dynamic equivalent load P1 7.05 kN Fatigue load limit [CJ 1178 kN
Static equivalent load [Pl 7.05 kN Reference rating life [Les] 133888 h
Minimum EHL lubricant film thickness [P 0.188 pm Modified reference rating life [Lewe] 224243 h
Spin to roll ratio [w_siw_rol] 0.049 E flective static safety factor [Se] 394
Life modification factor for reliability [a4] 1.000 Static safety factor [Saed 312

Static equivalent load [Pawed 745 kN

Bearing reaction force [Fad 0.000 kN
7.5.1 Results according to 1S0 281 Bearing reaction force [Fil 1.368 kN

Bearing reaction force [F] -7.053 kN
Lubricant 1S0-VG 220 Bearing reaction force [F1 7053 kN
Lubricant with additive, effect on bearing lifetime confirmed in tests. Inclination angle [a=] -89 599 :
Lubricant - service temperature =] 70.00 C Bearing reaction moment M.] -35254 Nm
Oil lubrication, on-line fitration, 1S0 4408 -11916 Bearing reaction moment M. 0.000 Nm
Contamination factor [ec] 0228 Bearing reaction moment M:] -0.002 Nm
Load ratio [CIP] 4977 Bearing reaction moment Ml 39254  HNm
O perating viscosity v 43884 mmi= Inclination angle [ona] -179.897 =
Reference viscosity v 13.887  mms Displacement of bearing [w] 0002 pm
Viscosity ratio [K] 3520 Displacement of bearing [u,] 101453  pm
Life modification factor [Beccl 1.502 Displacement of bearing [uz] 41334 pm
Fatigue load imit [cJ 1055 kN Displacement of bearing [ud 41334 pm
Basic bearing rating life L] 136964 h Inclination angle [o.] 89.998 :
Modified bearing rating life [ed 205722 h Misalignment of bearing rd 0.171 mrad
Static safety factor [Sd 3.29 Misalignment of bearing Il -0.000  mrad

Misalignment of bearing Ir- 0.000  mrad

Misalignment of bearing Irl 0471 mrad

il level H1 0.000 mm

Roling moment of fiction (L) 0.235 Nm

Sliding moment of friction .1 0228 Nm

Moment of friction, seals M.cal 0.000 Nm

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

Moment of friction fiow losses [M =l 0.000 Nm

Torgue of friction [Micas] 0.463 Nm

Power loss [Press] 72663 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.
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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

14 /29.07.2022 / Shaft and Bearing Calculation with TIMKEN Cloud Services / © KISSsoft AG. All Rights Reserved. Klssso I I



