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Tutorial: Shafts calculation with angular
contact ball bearing sets

CDFa—RI)ZILTIE,. ¥ I EDToX1SEHZ2OEINEETIVIET S 2 DDA EERL. %
DELENVERSL, TNhENORMEERMEFEYVET ., COF2—N)T7ILEERRETHIZIE. FooO
— R CAFAIRELR ST HHEIT7MILDBETT,

FOEMNSHMNBESZ, BALHEIFAILAIZIND 2 DDEFLLET B1=8HIZ. 2 DDOMIILT-
X ITEDMERINTWET , FxED EFYRD ENDHEE NERIL. MED—HDIHEICEEBEIN TS
Y, ZhoFEDEOEICBRESN2ORTI T IZE>TEHEINTWET, hRIZEBINT-
R7VTyMERLICEEINTEY . MEORFMBIDIRICEESNIATI T2y I v ThE
SUTILARIZOARYR—RLET, Cho2DDRTYL T DERICLIEREGHIIRETHS
CEEERLTWEY, EEFIIDLELLRTHFELLD,



MESYS AG
Technoparkstrasse 1
CH-8005 Ziirich

re B AG

info@mesys.ch
Engineering Consulting Softwa T: +41 44 455 68 00

Alternative 1
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Rolling bearing =6, 'B1" [Roller bearing -]
Rolling bearing »=18, 'B2'
Rolling bearing x=94, 'B3" Mame Bl
Rolling bearing x=106, ‘B4 @
Pasitian X 3 mm
Type An_gular contact ball bear;g (70040) i
[shaft connected to inner ring |
[ Connect outer ring to shaft 'QuterRing -]

[ 'Geometry, Material, Temperature, Lubrication’ is connected I

Shaftis supported radially
Shaft is supported axially to the left
Shaft iz supparted axially to the right

DY IrDFRRIHMES HRT YT DNEwRENIOUTITHERGL, TNoDYR—EEHICET S
FRTDIFTERET D EITLOT ATV T wyMIEE Y R—FELTHEELET .



MESYS AG
Technoparkstrasse 1
CH-8005 Ziirich

re B AG

info@mesys.ch

Engineering Consulting Softwa T: +41 44 455 68 00

LHOL. SIEROSNTWVENRT YT YMIDWTIE, 20DEBMDERIZE>T, FHILGEEEN
TonTOWFEY . I4bb SMUICRESN-—DD Y R—MI Lo THEAMIIZIFFEIN TSR ED ¥
TRTHMII T DITRYET . REEOBZ DS ERIE, FZEDvOMIERSN, TOBMIE, ELDZAERL
BOEBABHMARMOBEEHBL. FERBELTHET S SADBMZORXBONIOUTELTHERYT
BHIETY, LIA T RBRODENTWVEWATY LT EINMIET S 2 DDRTI T DY R—RE#HE
LT BEDIZTEILTHIMLENHYES

Line of force
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=
Mame Support 3
Position X 12 mm ‘

[¥] Shaft is supported radially ‘

[~ shaftis supported axially to the left
[ shaftis supported axially to the right

[¥] shaftis supported against tilting

[¥] shaft iz supported against torsion =
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Alternative 2
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Mame BS Name B&

Position X 12 | mm Position x 100 | mm
Type Angular contact ball bearing {70040} Type Angular contact ball bearing {70040)
(Shaft connected to inner ring - |Shaft connected to inner ring - |
(Connect outer ring to housing x| [ Connect outer ring to housing -]
I‘Geomeh'y, Material, Temperature, Lubrication' is connected l I‘Geometry, Material, Temperature, Lubrication’' is connected l
Shaft is supported radially Shaft is supported radially

[T shaft iz supported axially to the left [¥] Shaft is supported axially to the left

[ shaftis supported axially to the right Shaft is supported axially to the right
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| General I Bearing geometry J Bearing configuration Material

Consider group of bearings

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

I|b 0 left

bl 0 right
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Comparison of results
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Bearing set B5 vs. Bearing set B1-B2

Bearing set B5

Axial load Fx D N ) Displacement U 0.004?066-1 mm @
Radial load Fy 636,769 M ) Displacement uy 0.00688737 mm @
Radial load Fz 0 N () Displacement uz 0 mm @
Moment My 0O Mm _' Rotation angle ry 0 mrad @
Moment Mz 1.09?52 Nm ' Rotation angle Irz 0,242075 mrad "@'l
Speed inner ring ni 2000 rpm [¥] Inner ring rotates to load

Speed outer ring ne 0 rpm D Quter ring rotates to load

Temperature of shaft Ti 20 *C  Temperature of housing Te .20 o

Bearing set B1-B2

Bearing B1

Axial load Fx 211,203 M () Displacement ux  0.00540115 mm @
Radial load Fy 233.478 N Displacement uy 0.00535232 mm @
Radial load Fz 0 N ) Displacement uz 0 mm (@
Moment My O MNm ) Rotation angle s S mrad @
Moment Mz -2.07751 Nm Z Rotation angle Irz 0.291881 mrad -.ﬁ-l
Speed inner ring ni 2000 rpm [¥] Inmer ring rotates to load

Speed outer ring ne 0 rpm || Outer ring rotates to load

Temperature of shaft Ti 20 *C Temperature of housing Te 20 5
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Bearing B2

Axial load Fx  -211.203 N Displacement ux 000544349 mm @
Radial load Fy  411.815 N 0 Displacement uy 0.0088572¢ mm @
Radial load Fz. ‘0 M Displacement uz. 0 mm @
Moment My U Nm () Rotation angle ry i} mrad @
Moment Mz 2.82009 Nm ) Rotation angle [rz (:'1.263604 mrad @ ]
Speed inner ring ni 2000 pm [] Tnner ring rotates to load

Speed outer ring ne 0O [ rpm [ outer ring rotates to load

Temperature of shaft T 20 *C  Temperature of housing T=e 20 5C

Bearing set B6 vs. Bearing set B3-B4

Bearing set B6

Axial load Fx -300 N ) Displacement ux  0.013473 mm (@
Radial load Fy -1691.61 M 7 Displacement uy .-0.0146194 . mm @
Radial load Fz 12085108 M { Displacement 2 o |mm @
Moment My 0 Nm " Rotation angle ry D mrad @
Mament Mz -40.6619 Mm () Rotation angle lrz -1,33663 mrad @
Speed inner ring ni 2000 . rpm Inner ring rotates to load

Speed outer ring ne 0O rpm [ cuter ring rotates to load

Temperature of shaft Ti 2[) =  Temperature of housing Te ;‘_0 . =

Bearing set B3-B4

Bearing B3

Axial load Fx  929.508 N (D) Displacement wx 00142107 mm @
Radial load Fy 585,026 M Displacement uy -0.00524127 mm @
Radial load Fz O N ) Displacement uz 0 T mm @
Moment My 0 Nm () Rotation angle g0 mrad @
Moment Mz .-6.0?224 Nm ) Rotation angle [rz -1.11182 mrad ﬂ]
Speed inner ring ni 2000 rpm [¥] Inner ring rotates to load

Speed outer ring ne 0 rpm [ | Outer ring rotates to load

Temperature of shaft Ti ED . %C  Temperature of housing Te 20 L
Bearing B4

Axial load Fx -1229.61 N (0 Displacement ux  0.0143822 mm @
Radial load Fy l—?_291.16 M Displacement uy  -0.0208981 J mm @
Radial load Fz -3.71506e-08 M () Displacement = & mm (@
Moment My 0. Nm ) Rotation angle ry 0

Moment Mz -16.4334 Mm () Rotation angle [rz -1.62806

Speed inner ring ni 2000 i rpm [V] Inner ring rotates to load

Speed outer ring ne 0 rpm [ outer ring rotates to load

Temperature of shaft Ti 20 *%C  Temperature of housing Te 20 %
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0.701 kN - FyBl + FyBZ ¢ FySupport= 0.695 kN

COXAFEENEVDIE NMEDEENERSNTEY., TNITHIET D ANRTILT D AIC
ML TWS=HTY . ELLWKIERDESYTT,

FyB1 + FyB2 — Fweight = Fysupport

Name L10h[h] Lnmh[h] L10ch[h] Lomreh[h] pmax[MPa] SF Fx[kN] Fy[kN] Fz[kN] Mx[Nm] My [Nem] Mz [Nm]
4 Shaftl
Bl 311331 6981100 (363791 9281168 | 139661 2720 0211 fo2ss] 0000 0.0 0.00 -2.08
B2 123311 1384480 (110794 1157026 | 1674.74 1577 0211 |0412) 0000 0.0 000 282
B3 7469 18416 43433 984 0930 0585 -0.000 .00 000 607
B4 716 763 634 651 2908.12 301 1230 -2291 -0.000 0.0 0.00 -16.43
4 QuterRing
Support 0.000 0000 0.0 000 148
4 Shaft2
B5 107203 1556097 (101953 | 1379827 |1639.64 1681 -0000 0687 -0.000 0.00 000 110
Bs 640 698 628 299 -0300 -1692 0000 0.0 0.00 -40.66

E2B5 LU B) M oFonf-FHDLEEELT, #HAEHLETEHMZOREMIL. RO KLSIZEF
D Fan (B1-B2 XU B3-B4) o5t E TEAMNHYET,

Lio[h [Z LlOL

Lf=A>T, vk B1-B2:

_10 _10 —9/10 10 10 —9/10
L0182 = [L1gs1 + Ligs2 =[363791" 9 + 110794 9] =/89548.5 h
#LT. tvh B3-B4:
_10 _10 —9/10 10 10 —9/10
L10,83B4 = [L10933 + Ly p4] =[13520 9 + 634 9] =(615.54 h



info@mesys.ch
T: +41 44 455 68 00

MESYS AG
Technoparkstrasse 1
CH-8005 Ziirich

re AG

Engineering Consulting Softwa

ETIEDEAID,. EEFZEET HE. Vv I Outer ringlICE>T. B1DVATLIFTFUT
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lOuter ring INZE% p=0kg / m 3 IZERELET .

General

Mame OuterRing

Material IOwn Input > J T
r- & -
i3 Material data for chaft &J

General D]_N 743

Youngs modulus E 207000 MPa
Poisson number v 0.3

Density P 7850 kg/m?
Thermal elongation coeffident a i1.5 105K
Thermal conductivity A 42.6 W i

[_ oK ] | Caneel

Finally we can see how the pressures of Alternative 2 will have similar values to the ones of
Alternative 1. The slight differences in the values are mainly due to the different load distribution that
arise when considering the tilting angles at different points in the calculation. Anyway, both
alternatives can be independently used with no problems for the same purpose:
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Bearing ‘B3 Load Distribution [=] | Bearing 'B4': Load Distribution [=]
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