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Content

This tutorial provides a practical introduction to the key functions of the MESYS Rolling
Bearing Calculation software. The goal is to help new users quickly become familiar with
the core features and typical workflows. The version used in this guide is MESYS 12-2024.
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General

Please refer‘ to the correspond“‘]g General  Bearing geometry | Bearing configuration  Materisl and Lubrication  Loading  Track roller
section of the online manual for de- m GSUS Rolling Bearing Calculation
tailed information on the settings | st ‘

“ ” Caleulation description | |
under the “General” tab. sengs
Reliability s % Calculation for medium clearance ~
h f h . . I Limit for alSO alsOMax 50| i s e v
For the purposes of this tutorial, | . ... . T 5
keep the defau |t settlngs after [ Calculste lubricant film thickness Gyroscopic moment is not considered ~
. . . Consider centrifugal force Rolling element set ife is not calculated v
launching the rolling bearing calcula- | ot s T T =
H d I [ Oscillating bearing [ Use load spectrum
tlon mo u e Calculate required hardness depth Calculate modified life
Use fatigue strength for hardness depth [ Use extended method for pressure distribution
COhClUSIOh, Key Ta keaway Required subsurface safety Ssmin Calculate static safety factor based on stress Figure 1

Call to Actions

Bearing geometry
Here you have the option to select a rolling bearing directly from the software’s internal database, using filters
for bearing type and diameter.

Figure 2

If no user input is provided, the
General ~ Bearing geometry  Bearing configuration  Material and Lubrication  Loading  Track roller .
— - load ratings are calculated auto-
1| | Select bearing from database ~

Deep groove ball bearing 5
S - Dynamiclosd ating matically according to ISO 281
O st 1 [ Staticload rating cor [103322 d150 76
) an .
Manufacturer difmm] De [mm] B [mm] C[GN] CO NN nm; ~ | Fetigueload fimit s
i eI © 2 7 s a8 ek | Bewingclearance User input a5 operating clearance
FAG §1808-2RSR-HLC-C3 0 =2 7 |48 |am  |s2c| Diemets cesmnce pa o Jem [ The radial clearance (Pd) can be
FAG 61808-2RSR-HLC 40 52 7 493 418 6200
entered manually or selected as
FAG 6008-Z-122R 4 6 15178 NS M From database
User input as operating clearance f
= PRI PRy Py ey s e npue < pering a clearance class according to
Deep groove ball bearing serinpu
Deep groave ball bearing (double row) BomE NS5 M User input as range 1SO 5753
Axial deep groove ball bearing @) i s e 1505733 - C2
Angular contact ball bearing 1505753 - €N
Angular contact ball bearing (double row) 15 178 M5 X Select bearing from database 150 5753 - C3 . .
e amguar contact bl beating e e el [enercuideseomas oy 150 5753 - C4 For bearings with contact angle
|| Axial angular contact ball bearing (double row) > Enter outside geometry and losd capacity 150 5753 - €5

Enter inner geometry
Enterinner geometry and load capacity
Select bearing from database

Four point ball bearing (radial)
Four point ball bearing (axial)

or axial bearings, you can define
L_[Thece point bell bearing (splt inner ring) either an axial clearance (Pa) or
Three point ball bearing (split outer ring)
Self aligning ball bearing [single row) app|y a pre|oad (Fp)

Self aligning ball bearing (double row)

Duplex berings Five modes are available for the geometric definition of

Cylindrical roller bearing

indrical roller bearing (double row . . . . User input as operating clearance
e g e osstere) the rolling bearing, using load ratings from the data- /ﬁr
Axial cylindrical roller bearin, . . ~—
el ol ol beaing dosble ov) base, from calculation, or from user input. R R ey

Tapered roller bearing

i

Tapered roller bearing (double row)

il vapered ol beoring Mounted acial clearance ~ Bam [0 | mm O
Barel roller bearing Effective axial clearance D mm O
Toroidal roller bearing . .

Sphericl oller besring A wide range of basic bear- Prtescion s p i N ®
Half radial spherical roller bearing . .

Axial spherical roller bearing |ng types can be Selected via Unmounted pretension force Fpu D O
Cross roller bearing (radial)

Cross roller bearing (axial) the drOdeWn menu Mounted pretension force D o
Angular roller bearing (radial) . Frdorn o, D o
Angular roller bearing (axial)
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Additional

[ Bearing inner ring is shaft |npUtS

[ Bearing outer ring is hausing
Enter inner geometry v
[ Use ring diameter for equivalent cross section for calculation of fits

[ Bearing has filling slot

Genersl  Bearing geometry  Bearing configuration  Material and Lubrication  Loading

Deep groove ball bearing

(A d mm g Dynamic load rating Cr )
o Caleulate load capacity for hybrid bearings automatically
Outer diameter D |68 mm |2 ¥
B a6 [ Caleulate load capacity for hybrid bearings
Width 8 |15 ur
‘ e [ Caleulate X/Y-factors based on free contact angle
Number of rolling elements z | [ ooty cledoshe 11505753} €N = . ]
Diametral clearance pd (0013 I (ks sttt i =
;| Diam Y |
Diameter of rolling elements | nterna| Ge_ Dw |7.8375 mm | . - (R Permissible ellipse length ratio
—_— earing tolerance -
Pitch d\amﬁ.ﬂ . Ometry Pa' \—1 - Lower stress limit for truncation pmin(elR)
Confarmity innes fing =, e e — Stress concentration factor for truncation cTr
Conformity outer ring rameters = e e v [ Use IS conformity in case of small conformity

Shoulder dismeter inner ring

Limit for corformity for dynamic load rating ~ £_limCr

Limit for conformity for static load rating flimCor

Fit to housing
Shoulder diameter outer ring

Surface roughness housing

Housing outer diameter Friction coefficient for fitting it
I Reduction of load rating because of hardness according to Harris v
Clearance & Tolerance Cancel
Figure 3

Bearing configuration

A generic angular contact ball bearing 7308B is to be paired or considered as a double-row bearing of the same
type:

General Bearing geometry Bearing configuration Material and Lubrication Loading  Track roller

[ Consider group of bearings

Position [mm] Axial Offset [mm] Center of contact cone

1 -115 0 left Graphics  Extras  Help Graphics = Extras  Help
' Bearing configuration Bearing configuration

o right

215 Load Distribution

Load distribution 2D
Load distribution 3D

All outputs now refer to
the origin

Center of
contact
cone

iolihe sl nibelbe vl P vy

t
——
S

Coordinate system
Figure 4 @E h g

- Select the generic 7308B and activate 'Consider bearing set'. Define the Positions and orientations of
contact cone Centers by adding rows using the button e&, as shown in Figure 4.

Material and Lubrication

Extras  Help
General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller | & Language b
. Unit syst 3
Material it -
il Database b Material

Surface hardness inner race Necessa ry fOI‘
Core strength inner race CaICUIating the
Hardness depth inner race Iubrica nt f||m

Surface Hardness outer race

Core strength outer race .
Extensible ma-

Hardness depth outer race

terial databases

Surface roughness inner race thickness

Surface roughness outer race

Surface roughness roller Rgq [0.119202 pm | Material rolling element | Steel v| e
Material inner race | Steel EXtenSib'e |L|b— ~ . | Material outer race Steel L ol
Material shaft Steel ricant data' o | | Material housing D‘wn Input ~ @

i I
Lubrication {5 Material data for housing x

Youngs modulus housing

150 VG 220 mineral oil ~ | | Oil lubrication with on-line filter 1504406 -/17/14

Poisson number housing

Viscosity at 40°C ) mm?/s Temperature Density housin
P ity 9
@ Language »
Viscosity at 100°C Unit system 3 s Ol denity
|4 Database » Material
contains effective EP additi] G Result overview Material Bearings Pressure viscosity coefficient
G Settings Material DIN743
Figure 5 License Material (orthetropic)
Tools s Material 150 6336
——————m___Lubrication
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Loading

‘ For each coordinate direction, either a force or a displacement (ux) can be specified as needed (see
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Figure 6). If the ring used to apply preload on our angular contact bearing is assumed to be fixed, the
axial displacement (ux) can be set to zero, and the resulting reaction force in the axial direction (Fx) will

be calculated.

—

cannot be constrained.

A moment load or a tilt can only be defined in two directions, since rotation around the bearing axis (X)

General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller BEUEl
Axial load Fx !\J ® Displacement ux !0.34038 pm Q}
Radial load Fy |0 N @ Displacement Y uy [0 mm O
Radial load Fz |3000 N @ Displacement . uz 00267872 |mm O

P Load or displacement
Moment My |3.52404 Nm () Rotation angle y I:I mrad ®
Moment Mz I:I Nm O Rotation angle 4 I:I mrad ®
Speed inner ring ni (550 rpm Inner ring rotates to load
Speed outer ring ne I:I rpm [ Outer ring rotates to lead
Temperature inner ring Ti =C Temperature outer ring Te =C

Calculation

The calculation can be started using the ﬁ button, the F5 key, or the correspon-

ding menu item.

Calculation

Report  Graphics

:’» Calculate

Extras

H
F3

- Please always check the icon in the bottom right corner, which confirms that the calculation has |
been executed and is up to date.
- Apply the loads as shown in Figure 6 and start the calculation with an axial clearance Pa =0 mm.

Results
Result overview

‘A)(IE| clearance

2= [0

o]

This overview provides various details about the bearing condition at the bottom of the user interface.

The contents can be edited
via the 'Extras' menu.

Extras = Help

& Language 4
Unit system 3

|1 Database 3

i::'} Result overview

Result overview

&

Modified reference rating life
Static safety factor
Reference load

Static load rating, system

Lnmrh 431669

]
y

SF

Pref

Maximal pressure
Static safety factor (IS0 17956)
Dynamic load rating, system

Viscosity ratio

pmax

1825.5:

o
:

MPa

N

Graphics

‘ Various graphical

representations can be
loaded via the 'Graphics'
menu.
‘ Open the graphics for load
distribution 3D, Contact
Stress, Subsurface stress, and
Reliability as shown in Figure
9.

MESYS AG

Bearing configuration
Load Distribution

Load distribution 20

Load distribution 30

Load distribution 30 (without rings)
Contact Stress

Contact angle

Spin to roll ratio

Maximum ball gap between races
Ball orbit speed

Circumferential ball advance
Gyroscopic slip coefficient

‘Wear Parameter QV

‘Wear Parameter PVmax

‘Wear Parameter PV on major axis

Contact stress and sliding speed on major axis

Rolling element load
Reliability

Subsurface stress

Orthogonal shear stress (inner race, minor axis)
Orthogonal shear stress (outer race, minor axis)
Orthogonal shear stress over depth

Orthogonal shear stress over minor axis

Contact dimensions

Life over load

Displacement over load

Rotation over load

Load rating diagram

Deformation of rings »

Radial expansion of races

e Rl i

Pdeff |0.26203 mm Ef
maxSpinToRoll |0.216789 M

[17asss ]

Effective diametral clearance Pdeff mm Effective axial clezrance Pectt 0 |mm
Maximum spin to roll ratio maxSpinToRoll Maximum contact angle difference A -
Basic reference rating life Lior Ellipse length ratio inner race elRi %
Ellipse length ratio outer race elRe %  Extension contact ellipse inner ring dCimax mm
Extension contact ellipse outer ring dCemin mm Effective free contact angle aleff .

Figure 7
Graphics | Extras  Help Thermal conductance Figure 8

imal pressure

ic safetv factor (150 17956)
Deformation of rings 2D
Deformation of rings 30

Deformation of rings 3D (animated)

Deformation of rings

Gap width for rings
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Figure 9

ure 10.

Now enter an unmounted preload Fpu of 1000 N as shown in Fig-

11

Compare the results prior to and after the change.

Contact stress Subsurface stress Reliability
1800 —outer race BI 0 i —Ljorh
—inrier rdce B1 005 —tibh
1600 B ey e —L10mrh
outer race B2 -0l 0
1400 —inner race B2 015 =
1200 £ W2 z
E s = Agifinessidepth, outer race £
1000 T 3 -/ Fatigue strength, outer race =
< w00 E 035 "yiefd stress, outer race 2
5 600 04 :
o -
0 045 3 H
YV SR S S S — |
200 055 = 2 2 2 g 2 3 2 g g =8
‘ " E E & 88 8 g § %
"SaE2rRSd2FE322r3832 oS 2 g 3 8 S g S 8 8 %8 8 8 8 8 8 -
mmmmmmmmmmm € 8 8 § ¥ sz g
Position of ball ['] maximal shear stress [MPa] Time [h]
Figure 10
Axial clearance Pa |-7.90711 um | =

[ Calculation of Axial clearance Pa

Meunted axial clearance
Effective axial clearance

Pretension force

Mounted pretension force

Effective pretension force

Pam mm O
F’aeﬁ‘ mm O

X

Calculation Report  Graphics Extras  H - i
3 Calculate F5 s
Parameter variation Theral periviable speed
i H H Grease operating life Figure 11
By using parameter variation, you can pRny
. . Whee! bearing Generatelist  Optimization ~ Paremeterlist ~ Graphics1  Graphics2  Settings
analyze which value of axial clearance e
. 9 _g_ . Parameter Startvalue Endvalue Number of steps
yleIdS the beSt performance for a Impsttidetiderbulin 1 Pa[mm] (Nominal axisl clesrance) 0 -0.015 15 =
given application scenario. ®
GenerateList ~ Optimization ~ Parameterlist ~ Graphics1  Graphics2  Settings GenerateList ~ Optimization ~ Parameterlist ~ Graphics1 ~ Graphics2  Settings Figure 12
X-Value Pa v | V-Value Lnmth v 54| Y2-Value pmax v |4 O include in report X-Value Pa v | V-value ay v| [Gp| v2-value Nene v | [Jincludein report
GenerateList ~ Optimization ~ Parameter list  Graphics 1
oo M . L TR A5 600000 :zg Pa[mm] Lnmih[h] cry [Nm/rad] czz [N/mm] pmax [MPa]
150000 g2 iy 10 431869 308463 286704 1825.53
1815 .
_ 440000 " - 525000 2 -0.0m 436857 399792 285887 1819.86
£ a0 s T £ 30002 441751 401105 285054 181
= a1 = 475000
£ s 1800 @ 3 asom
2w After entering the parameter Pa as shown in Figure 11, start the parameter variation.
5 = Then, add the modified reference life Lnmrh and the maximum contact pressure
380000
o pmax to the parameter list, as shown in Figure 12.
0000 Jmas zsmmjr

o0ta
0012
0017
0008+
-0.006 1
0004+

Figure 13

Nominal axial clearance [mm]

0002 +

0,014
0012
001
0,008
0,006

Nominal axial clearance [mm]

-0.004
0.002

—>

Deactivate the checkbox for 'Consider bearing set' (see Figure 4).

Material and Lubrication

General Bearing geometry  Bearing configuration
Axial load
Radial load - Assign the val-
Radial load ues under
Moment 'Loading' ac-
Moment cording to Fig-
Speed inner ring ure 14.
Speed outer ring
Temperature inner ring

Loading Track roller

Fx N @ Displacement
Fy I:I N @ Displacement
Fz N @ Displacerment
My Nm () Rotation angle
Mz Nm O Rotation angle
pm Inner ring rotates to load

-

ni
[ Outer ring rotates to load

Temperature outer ring

Bild 14
w [ Jum O
Run the calcu- uy [D.0265106 | mm O
lation: | IEEH| mm O
B R P
rz mrad@

oo

- Drag the graphics to the lower area next to the results overview, as shown in Figure 15.

MESYS AG
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Result overview =)

= g x

Spin to roll ratio X | | Life over load Load Distribution & X Contact angle g X
al Spin to roll ratio Life over load - Contact angle
Modified reference rating life  Lnmrh [30067.3 h YT Touter race 100%: Fx = 5kN Fy = Dk[\l]Ez‘z 4 = & ooter race
= ¥ = innen race “HiL = g
Maximal pressure pmax 214622 MPa E 03 Te+07 =Lnmith = 55 = -
o e
= D2 = =
Static safety factor sF 740423 By 5 Jesld < nk
e ® = 100000 E X
Static safety factor (IS0 17956)  SOeff |7.52085 & OShshEharbrartns i 5 15
Reference load Pref [4319.36 N Pasition of ball [1] EEEFEEE R TT SEREBAZRERS
Viscosity ratio K [3593%5 w| Spintorollratioc  Messages Loading [%] Pasition of ball [7]
Figure 15 M| &

‘ Modify the inputs under

Activate the load spectrum and check the corresponding box under the 'General' tab

(see Figure 1).

'‘Loads' and observe the changes in the graphics.

Use load spectrum

Enter a load spectrum as shown in Figure 16 by
adding entries using the $ button.

Resulbfuan e = 8 = ..‘

General Bearing geometry Bearing configuration Material and Lubrication Loading Track rol|
Frequency Fx [N] Fy[M] Fz[N] ry[mrad] rz[mrad] ni[rpm] ne[rpm] T.i[*C] T_e[*C] TOil[*C]
1 0333333 5000 0 4500 0 1 1500 0 20 20 70
2 0333333 5500 0 5000 © 1 1600 0 22 20 7o
3 0333333 6000 0 3500 0 1 1700 0 24 20 7o
Figure 16

‘ Compare the results in the results overview and in the graphics for the three load spectrum elements.

MESYS wishes you an instructive
tions or questions, please do not

MESYS AG

and profitable experience with our tutorials. If you have any queries, sugges-

hesitate to contact info@mesys.ch .
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