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MESYS Shaft Calculation

The shaft calculation (Version 06/2024) calculates the deflections, internal forces and the natural
frequencies of several shafts connected by boundary conditions. The following features are supported:

+ Definition of multiple coaial shafts is possible

+ Definition of parallel shafts (with extension for shaft systems)

* Definition of shafts in arbitrary direction [with extension for advanced shaft systems)
l + Shaft geometry Is defined by cylindrical and conical elements

+ Inner and outer geometry can be defined independently

* Shear deformation can be considered optionally

+ A nonlinear shaft model can be used optionally

+ The weight of the shaft can be considered optionally

+ An arbitrary number of loads can be defined on each shaft either as paint or line loads. Loads

{without masses) may be defined outside of the shaft geometry also. Available loading elements

are:
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6.2.4 EEAYBMZ D&Y

RIZENVBHZOBERGZRELES . COF1— M7 OHEERATRENGHHES 5L REGBHE.

[EOBNATIT - DFE BEISRGENEZLNET

ZITUDRTLIMERZ IDTEZHAKIFTICRY (B 29)  BEAVEZOREKEREANLTHELLI, HE

T FTRGELTHMZITERCN)DAZHZRIEITLELLD,
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=l$ES

System 8 )
General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller
~ System
~ Shafts Deep groove ball bearing ~ | | 54| Select bearing from database v
Simple Shaft 01
v Bearings \nner diameter d mm [ Dynamic load number Cr |25735 kb
B1 - fixed ‘Generic 6208 Outer diameter b mm | | [ Static load number Cor |15.9028 kN
B2 - floating 'Generic 6208' E
Manufacturer name di [mm] De [mm] B [mm] C [kN] C0 [k ~ | Fatiguelozd limit Cor [TEZAETEN| N
Bearing clearance 150 5752 - CN v
) B1 9% CN. BESSRIL PO & P B e

<

L/s k6 & H7 (ié%[:*ﬂé RZ E 4 &ﬁ :i:":‘::ﬂﬂﬂiﬁ 150492 - PO
Ebia—o érg[:‘ /\"7“)‘/7°0)|Ef§ Surface roughness shaft
rdhejlj: Q 90 mm —G%étﬁibi Shaft inner diameter gsi |25

l Fit to housing
o
Surface roughness housing
I N N N 0
SKF 40 80
<

T
I

&
CEERE

2

o
Ed
H
3
3

€
3

Housing outer diameter

6208 - SKF 18 325 19 v
>

& 29

FROENYEHZOH/RET4FD (R 291K TORT L/ v Tk [ Shaftid T4
R—b 12T (R 30)12HD = -REVEDIVIT BN, T5T74v7H A (R 32) £
TEEYVAOARIVEY) YL, AV THFRAMZa—%FRALTHIEDLTE
F9,

Roller bearing

Name |B1 |
Pasition ¥ mim @ $
Type |Deep groove ball bearing (Generic 6208) |© 30

File Calculatén Rjiport .Graphics Extras Help BZ '_ B1 tlﬁlu?&fﬁ%kbj‘
\ & S - - L A -

Sy = - M. E32ITFTT K32, FT

v System General Bearing geometry Bearing configuration Material an| [:*ﬁ,ﬁéh—c{l\é B1 @E&EE

’ Shaf;ismple Shaft 01 m e S llj S RATS-LZRRLET

v Bearings
B1 - fixed 'Generic 6208
B2 - floating 'Generic 6208

Show Report
Show Tolerances Report

7 Show Result Tables
‘l‘ Parameter Variation
' Thermal permissible speed 31
Grease operating life

Copy from 3 B1 - fixed

B2 [CDW\TIE, REMICIE. THARICELTELSRENVETT, EETHZ T XA RO HERINE T,
A RICERT ABENHYET ChEITIITE, B 28 [SIRT K312, B2 DIHR— 12T DI RT L/ Sim-
ple Shaft 011ICRYEY,
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el PES

System &

7.2% 203>
7.1 248

v System : Q
v Shafts , L 2
Simple Shaft 01 I
hd Eaaru‘ﬂ“g‘spE @
B1 - fixed 'Generic 6208' ﬂ
B2 - floating 'Generic 6208 &N
&
z, v| o
General Geometry Loading Supports Sections Settings
Rolling bearing x=70mm, 'B1 - fixed' $ Roller bearing
Rolling bearing x=264mm, ‘B2 - floating'
Name [82 - floating |
8| position x mm [¢a| [
- )
— B2 [2OWTIK. EADT7F 7Y R—bDFviZst soe] e
ype |Deep groove ball bearing (Generic 6208) | 3=
N
LT(T:éL\o Shaft connected to inner ring ~
Connect outer ring to housing ~
F-. B2 DY ST4vHRATlIL EAROT OV HEIER ‘Geometry, Material, Temperature, Lubrication’ is cannected
SN THXFOTIVARDOBHENRTSNTLND o treeenced alaisienmod
_ s . Shaft is supported radially
— t(\;IoE\ L/—C<T: é ll \ o [ shaftis supperted axially to the left
[ Shaft is supperted axially to the right
32

Db DBYGEHEDEOIZE BAEP. MEDRBELRES RELRERBEEEIT IVLENHYFET.
COBEMDE=HIZ. KYIEIITET2I2aV 18T TRIUNIMIERLGD/vF r—REERT ST T av %1z

HLTLET,

7.2 I RRE

S CDOHHTIZIE DIN 743 OIRRABETT

Dy IbDBEFEAEKE. ABIOIREIZTIC
BBV RATLITEIRTEES, BIEIX DIN 743
(2012)AMEFAAIRETY . |IRF M E =X BRFn
ZEZEEBELTCGGHETANESIHFRIRTEET . AR
ERDOBE. YMILBITHEFRG IHDAHZE

HERALTEHESNZET,

oL avDFEMIZDOLTIE, 21.1.211 EDYD
b7 R=aTILORBESRLTZEL,

COBITIE. ERNREKELTIRICERZEVTRNEITVET ., 20O ARITRT LIS,
[Simple Shaft 01JICE&RSNfzARAU b, DFEY 6 BEHONMAET AU DARICT YAV 15RTE

L/ia— o

MESYS AG

Housing material Steel
Housing termperature

Required life

Bearing reliability

Strength calculation

Bearing position

Shear deformations

[J Consider nonlinear shaft model

[ consider load spectrum

Calculate modified bearing life

“
: h
: =
Infinite life according DIM 743 ~
Definition for each bearing ~
According Hutchinson ~

& 33

SN TPRE—E—DEK
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System a
v System Q
v Shafts 2
. Beaf:;\:)leﬁhaﬂm @
B1 - fixed 'Generic 6208' a
B2 - floating 'Generic 6208' N
&
General ~ Geometry  Loading  Supports  Sections  Settings
Shoulder with relief groove x=235mm, 'Shoulder with relief groove' % Shoulder with relief groove ~
‘ :/Xj—_A\yu_o)uSImple Shaft 01'|= : Name [Shoulder with relief groove
N N “ " = Paosition X 255 mm @ Q
BEIL. ©0a A7 CTHERO2A Radius ¢ oz Jom
TEBIRLET , ST TIEL TIFEA Desth ; -
%EJ%E*RL/\ X = 255 mm 0)131'% Surface roughness Rz um
S o r t
[THAL. BYDAAYAXEZITA D gt
o L
35

REHEICEBAEGMBERNIDELOT, T—IR—ZANS:ERLET (K 36),

) -2 5T, [ RF LS AT Simple Shaft 01112, T— #2197 T v THZ 42CrMo4d ELVSH
BERELLTEVETETS,

File Calculation Report Graphics Extras  Help
- | .
=Bl $gES
System & }2
~ System
v Shafts pe;
Simple Shaft 01 @
v Bearings
B1 - fixed 'Generic 6208' a
B2 - floating 'Generic 6208' N
General Geometry Leading Supports Sections Settings
General Strength
Mame |Simple Shaft 01 Load factor (static) KA_s O
Material 42CrMiod ~ w Load factor (fatigue) KA_f O
Position j?gi I Overload case Constant stress ratio ~
r:
Speed 4CrMod m Diameter at heat treatment dos mm [
42CrMod
Terperature <0CMod Number of load cycles N |1200 10 O
36CNIMod Factor for surface work-hardening kv O
30CrMIMo8
34CNiIMob Stress ratio, tension Pulsating ~ D
31CMo12, nitrided Stress ratio, bending Altemating
31CrMoV9, nitrided W
- Stress ratio, torsion Pulsating ~
36 b

8. iE

CCTIE, o—ILEENh - DGBB %LV, I1ISO VG 46 il S ADFRERBEREEBLTVSERELEFT . &5
(.7 r—2av [FBEDFRETTEITTILENHBYFET,

) FEOEEEDTTOMEES)—RELT, ISO VG 46 fEHEEIRLET,
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g SMesys
v System 3 Shaft Calculation
v Shafts eering Consulting v AG
Simple Shaft 01
¥ Bearings Project name [Starter Tutorial |
B1"Generic 6208'
B2 'Generic 6208" Calculation description |Eeg|nnar Simple Shaft 01 |
Settings ~ Lubrication Display settings
150 VG 46 mineral oil | | Grease lubrication, Normal cleanliness | [0
ol Temperature N ol c
Viscosity at 40°C nud0 mmé/s Oil density o kg/m?
Viscosity at 100°C nu100 mm¥s Pressure viscosity coefficient a 1/MPa
X 37 contzins effective EP additives FZG load stege FIG

REFHZOISBEBERTY) XD L@ELZBET)—ADRE (L, IRAMNATHEEHTHENIEMNIFEA
ETYISOVGEICKAEEMELHEAMEDLLBEHRELFTY L. BEOMERECMA T, EEMIC
FRAINGV—RIE, BEHOE., BBROEMAR—X, BNEEMIE DEITER, LA > TEMED
BENGEDREEOESRNLYL. TOHESHETET ILEAHYFET

9. 43— (R

9.1 R7)UT ¥ TH

ENVBZHELZ v IMNTED TS AV ELTER DS ARNREA U I—TI—ANERINDERET
BIENTEET, LTORE 38 [TRRSINTLVSKSIZ, 'System'/'Shafts'/...B1 £fzIL B2 D FIZ/A5A—42D
BEMGEENHYET:

& 37

System

v System
v Shafts
Simple Shaft 01
v Bearings
B1Generic 6208'
B2 Generic 6208'

«coe BB N

General  Geometry  Loading  Supports | Sections  Settings

<

Rolling bearing x=35mm, 'B1'
Rolling bearing x=264mm, 'B2'

b

Reller bearing

]

Name B2 |

%

Pasition x

Type | Deep groove ball bearing (Generic 6208) | [38

[ 38

[ Connect parameters to bearing calculation

‘Geometry' is connected

Shaft connected to inner ring

Connect outer ring to housing

[ Shaft is supported axially to the right

& . P
‘Material is connected - y, Material, is connected
Temperature' is connected [ use extended calculation model
‘Lubrication’ is connected Shaft i supported radially

Cancel [ Shaft is supported axially to the left

RIZ. TATS LA B—D1—RALETCINLDAUEA—ITT—RERDITTHRLTHELLES, EDOX 38D 4D
DFTIIRYIRTRTIZFIIINA>TNBIEE . CORTYTIIBHERBYFELA(TIAHILE) !
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9.2 4K

System &
General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller
v System
~ Shafts Deep groove ball bearing ~| 57| Select bearing from database -

Simple Shaft 01

v Bearings | mec R d mm |, [ Dynamicload number
B1 'Generic 6208' " Static load b
Outer diamet D . atic load number
B2 ‘Generic 6208 Her dlameter o w| [

Manufacturer name di [mm] De[mm] B[mm] C[kN]

150 5753 - C3 ~

Pd

Generic 6207 35 72 17 22,5206 13.5357 H-’ . (j: 7‘_
IR D% 150 492 - PO -
Generic 62/32 32 63 17 17.6079 104249 Z <
Fit to shaft 3
Generic 6206 30 62 16 17.6031 10.2484 75\0-(-(1\6
Surface roughness SRart

Generic 62/28 22 58 16 14.6793  8.09764

39 Shaft inner diameter
Generir RIS 25 52 15 12 793 71972

9.3 MH
System = . .
General Bearing geometry  Bearing configuration Material and Lubrication Loading  Track roller
¥ System
™ Shafts Material
Simple Shaft 01 Surface hardness i HRC Surface Hard
“ Bearings urface hardness inner race urface Hardness outer race

B1 'Generic 6208' Core strength inner race sl - MPa Core strength outer race

B2 ‘Generic 208' MEHEDOA
Hardness depth inner race mm Hardness depth outer race

S
Surface roughness inner race h\o-tll\é Surface roughness outer race
Surface roughness roller Rg rial rolling element  Steel +l
Material inner race  Steel + Steel +
40 Material shaft 42CrMod ~ | Material housing Steel ~ +l

9.4 mfE

System =) X X X X
General Bearing geometry  Bearing configuration Material and Lubrication Loading  Track roller
¥ System
™ Shafts
Simple Shaft 01 Axial load N O Displacement ux
¥ Bearings Radial load N O Displacement uy
B1 'Generic 6208' N=] S -+
B2 'Generic 6208' Radial load N O Displacement ;mgh\?gﬁ\ﬂ:é uz
Moment Nm O Rotation as= ;h'—cl'\é ry
Moment rz
Speed inner ring Inner ring rotates to load
Speed outer ring [ Outerring rotates to load
%] 41 Temperature inner ring Temperature outer ring T
N
9.5 &E#
= IR/
System & .
General Bearing geometry  Bearing configuration Material and Lubrication Loading  Track roller
¥ System
™ Shafts Material
Simple Shaft 01
v B Surface hardness inner race Surface Hardness outer race
TR A
B1 'Generic 6208 Core strength inner race Core strength outer race IE /7B VL
B2 'Generic 6208'
Hardness depth inner race Hardness deptf éh—cb\é
Surface roughness inner race outer race
Surface roughness roller Waterial rolling element | Steel w?
Material inner race  Stesl | Material outer race Steel +l
Material shaft 42CiMod | Material housing Steel ~ w
Lubrication
IS0 VG 46 mineral ~ ‘GIEBSE lubrication, Normal cleanliness v| | qP
42 Viscosity at 40°C nudd s T

10.ftEXTvT
10.1 7974 R—3>
FROTRTHOELBBEEAALRET L. S TREFILIE 1 ER T T EEIET B EAREVET,
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| = H o =l
Syst
* oo =
v Shafts k)
Simple Shaft 01 ﬂ
’ Eaag:g—sﬁxed'ﬁenericﬁlﬂg‘ o]
B2 - floating ‘Generic 6208 @
Y
o
L
Name L10h [h] Lnmh [h] L10rh[h] Lnmrh[h] pmax [MPa] SDeff pmin [MPa] Pdeff [mm] Paeff [mm] Ac[*] Pref [kN] Fx [N] Fy [kN] Fz[kN] Fr[kN] Mx[Nm] My [N ;
¥ Simple Shaft 01 -
B1 - fixed ‘Generic 6208' 361503 1739221 335524 1714732 152101 21.03 000 0.00 0.08 001 093 7500 -092 003 0.92 0.00 0.06 o~
B2 - floating 'Generic 6208' 205348 748373 138734 713145 1641.58 16.74 0.00 0.00 0.06 000 113 0.00 -1 012 1.1 0.00 -0.00 i
:
) HERATYIE A —EHBTFHENHEL AZa—NUROICTIZHET (Y
g
MoEE., FIEBICF5 2T IELTEITTEET, g
) HEO—EUERERETAEHIC. ATFICREDFIVIR—INHELERRALTK i
> = —_ —_ > = S -~ El
280 BHERTYTEAMCLTZEW, BN AW EHREROT-BE. BT
S ITRBOFIVIR—INRREINET  CORT—RRERERL TS, .
Result overview s 8
Minimal bearing reference life minL1 [19878
Minimal static shaft safety factor min: Maximal equivalent stress maxSigV MPa Maximal displacement in radial direction maxL mm Maximal displacement inx  maxUx mm
& HEREIED _
)

43

10.2 #5 R
FERIIIFSFGH A THATEES, a—F—A U A3—TJ1—ADTEIZH BT IAILEDFEREEE (X 43) . B
SHEBEBFEHEOBE. LLOADTST499 RETELLFE— HYET,

Shaft stresses File Calculation Report | Graphics Extras Help
—Simple Shaft 01 sigZ . H 9 CAD »
9 =Siriple Shaft 01 sigh Shaft angle | RS/ l ]
8 P = Simple-Shaft-01 kauT. S 5 a Deflection
hY - =5 stermn
; Simple Shaft 01 tauQ mple Shaft D1 ry i Deflection (radial)
= - i ~ System i
E 6 mple Shaft 01 rz v Shafts Rotation angle
g 3 imnle Shaft 01 Forces
8 4 g Shaft forces Moments H
a g PR Simphe Shaft 01 F |
—simpldshaft 01 Fy Stresses ul
2 SimplefShaft &1 Fy
W+ - L T ] I =5 =5haft 7 7z} | Equivalent stress H
0 £ e R = Temperature
S B 6 & = &6 o n & B & o -
et 22 -8R ERER Campbell diagram
Harmenic response = | Geometl'y 3D
—Radial 1vx —
275 i1, & b5 I 2 Geometry 3D (deformed
250 Vf‘atllaH 7y 2 B 8 g 2 & = 8 I R — ry 30 ( )
= —Radial 142 - = & o o~ —I o Geometry 3D (animated deformation)
— Radial ¥ wx .
% 200 sition [mm] . | [ = Geometry 30 (animated)
E I T - RS " | Mode shapes 2D 3
5 10 750 —= ! ey
£ 125 S oL g B g 9 2 - g8 9w 2 B 2 2| Modeshapes3D [3
g s @ o = 2 o oA e
£ 100 Harmonic response over speed 4
7 -
5; Position [mm] Harmonic response over time »
Y
25 Harmeonic response 30
0 === T n H |
S 2 2 8 g 2 8 2 g 8 s Bearing system reliability & 44
- - oom v Bearing overviews »
Speed [rpm] Bearings 3
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=] - K1
System &
v System .
~ Shafts 3D
Simple Shaft 01 Q
v B
EarEl:g'SﬁxEd ‘Generic 6208' 2
B2 - floating ‘Generic 6208' @
e
)
hal
Mame L10h[h] Lnmh [h] L10th[h] Lnmrh[h] pmax [MPa] SDeff pmin [M Pdeff [mm] Paeff[mm] Ac[7] Pref kNIl Fx [N] Fy[kN] Fz[kM] FrkN] Mx [Ne] My [N §
v Simple Shaft 01 “
‘m E- ﬁ:ad ‘Generic 6208' 361503 1739221 353524 1714752 1521.01 21.03  0.00 0.00 0.0¢ = Q0 -092 0.3 092 0.00 0.06 o~
\uating 'Generic 6208' 205348 748373 198734 713143 1641.58 1674 0.00 0.01 0.8 ¥ pmin @ 111 03z m 0.00 -0.00 5_
~ _spin/u_roll z
. _ ¥ bb_dirc
) - OT(—LRERYRTEIVIT BT
s - < = ~ > K é
&—Gs LIZ\ELFEL'C@EE"]Q%%’E%)\ ‘I‘/ ¥ Pdeff, Paeff B
- S . of_eff =
FTRHIENTEET: P v
pFitShaft g
45 < elR_j, elR e N
“ Pref |
¥ du
BIZ(E. Fx=0 DT B2 AELICFHFLTLSAICESE | |
- . o — Minimal st
THAHZEN D, FFERDEZHEEENELEELTLSS _LALAN
EAHMYET (45),
) [ 46 [TRY LS, DR EBMAT LR T
MName nlrpm] 3T[Nm] 3P [kW] minl10rh[h] minlnmrh[h] pmax [MPa] minS0eff maxSigh [MPa] SD S5  maxUr[mm] mass[kg] centerMass[mm] bec kg m®] Jyy [kgm®] Jzz [kg m?] E
Welle 1000 - 198794 713143 1641.58 16.74 849 69.44 99.99 0.02 3.09 172.97 0.0010 0.0212 0.0212 E
MName Type x[mm] 50 55 Fx[kN] Fy[kM] Fz[kN] Mx[Nm] My[Nm] Mz[Nm] wx[mm] uy [mm] uz[mm] m[mrad] ry[mrad] rz[] o
~ Simple Shaft 01 69.44 99.99 =
Shoulder with relief groove Shoulder with relief groove 235 69.44 99.99 0.000 1,102 -0.116 0.000 1051 9,761 0.0325  -0,0155 0.0016  0.0000 0.0002 0.2585 =
Mumber f[Hz] f[1/min] D[-1 Type g
1 20.0296 1200177 0.0419399 Torsional 'Simple Shaft 01 -
2 143.163 8589.79 0.218333 Axial 'Simple Shaft 01' -
3 1047.83 62869.6 0.0666211 Radial 'Simple Shaft 01' a
4 1264.23 758567 0.0856523 Radial ‘Simple Shaft 01' - e _ _ =
5 1309.46 78567.7 00578778 Radial 'simpleshator ¥ : AR B DRI MNBIRSNTLBEE . IV TUVIEIIIZRRSINE -
6 1391.64 95498.3 0.0782232 Radial 'Simple Shaft 01' a—
7 247335 148410 0.05%286 Radial 'Simple Shaft 01' © E
8 2517.23 151034 0.0644119 Radial 'Simple Shaft 01' _E
9 51101 306606 0.0978351 Radial 'Simple Shaft 01' g
10 5153.55 309213 0.100553 Radial 'Simple Shaft 01' E
46
10.3 LiR—F
- 71N File Calculation Report | Graphics Extras Help
o T
10.3.1 EELKR—F e L Shewepert s
> > —_ —_ )
‘y_}[//\_7k9~/asf:[i}_1—a) L/?I‘S-l\/b?ﬁ—lxﬁm%ﬁﬁj’é&~ T =1 Print report
= N s [v Coctorm | Save report as
= o 3 o o S
A EOLE—MUERSNET ., &, LR—NRLR— ERATS | o o
= = = == o N o i
ECOVIMNHTREDRREMZHEDTRELLR—IERENET, Simple S Report templates >
v Bearings
B1'Gene Save special report as.. 3
47 B2 'Gene Full repert
Critical frequencies
Result tables _,,X
— 1 1
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?RTZD:th‘\'C*"é'\ I/ﬂ‘o_l‘a) L\<o b‘O)‘t’?“/EI‘/lis Graphic: Moments Graphic: Stresses
BKOBVGE BBRET SN TEET , FATO | Domeomanmn Somenon

o | ° _ — _ S Graphic: Gear line loads Graphic: Gear gap width
— — [~ — >
i%/ \7)‘ 9 ODTL{;]%L/'l\ Flvi N g %);tb C % Graphic: Gear relative displacement Graphic: Gear flank madifications
i—g‘ Include load spectrum details Include support displacements
o
Include details for strength calculation nclude mass properties
1 Include details f gth calculation [ Includ prop
nclude legend for tables nclude measurements in shaft graphics
1 Include legend for tabl [ Includ haft graph
ow standard bearing results table ow custom bearing results table L
4 sh dard bearing results table [ Sh bearing results tabl

Include bearing reports in full report
Include ball screws reports in full report

Include gear reports in full report

& 48
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ETRETE, E5ITm & Print report ganise ~  Newfider )

R Lk System [ Desktop * " Name Date m:
IATA ﬁbfj— v System Save report as & Downloads N
v Shafts {5 Report options & Documents #

. =] Pictures -
Simple 5 Report templates LA YR Aktuelle Datend;
~ Bearings . Beginner .
B1 'Gene Save special report as... 3
. File name: | report. peff
B2'Gens Full report Save as type: | PDF (*.pdf)
49 Critical frequencies ;%FC%F:D%
~ Hide Folders d
Result tables DT (".odh)
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.. - _ m G S q S File name: C:/Users/xxx/Mesys/Software/Tutorials/Beginner/Mesys
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Project name: Beginners Tutorial
LTSN COFFMBISONTIE, X=a 7L ] 3.5.2.2 # S b
ZSRLTEELY,

Shaft Calculation

X] 51

1034 ®BET—TIL
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Calibi - | E2 Bedingte Formatierung~ | &= Einfligen - P m
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1 |Bearing stiffnes.s matrices 'I = H | .l Show report =
2 |B1 - fest (Generic 6208) O .
| =l Print report
3 ux [um]  uy [pm]  uz [um] ry [mrad] rz [mrad] Fx [N] Fy [N] Fz [N] My [Nm] Mz [Nm] System
I "  —
4 |Fx[N] 3.32011 -9.36438 0.13058 2.37464 79.1575 ux [pm] 4.99918  0.0244 0.00815 -5.45274 -191.114 | |v System Savereport as
5 |Fy[N] -9.36498 116.4 -1.45514 -2.04036 -226.458 uy [um] 0.02488 0.01113 0.0004 -0.112  0.27242 v Shafte s Report options
6 |Fz[N] 0.1306 -1.45514 71.6892 145.094 2.04036  uz[um]  0.00812 0.0004 0.0204 -3.13602 -0.22788 Simple S Report templates »
7 |My[Nm] 0.00241 -0.00208 0.14736 0.94654 0.04104 ry [mrad] -0.00554 -0.00011 -0.00319 1.55081 0.17424 “ Bearings
8 |Mz[Nm] 0.08036 -0.23009 0.00208 0.04104 2.04061 rz [mrad] -0.19395 0.0003 -0.00023 0.17411 8.0433 B1'Gene Save special report as... 3
9 |B2 - lose (Generic 6208) B2 'Gene Full report
10 ux [um]  uy [pm]  uz [um] ry [mrad] rz [mrad] Fx [N] Fy [N] Fz [N] My [Nm] Mz [Nm] Critical frequencies
11 |Fx [N] 2.94889 0.00433 -0.00935 7.57775 72.356 ux [pm] 6.87217 -0.00184 -0.00058 -23.4483 -259.894 Result tabl X
12 [Ev IND 000433 173931 -460453 012204 099832 _ uvluml _-0.00236 000809 00005 000774 009363 = tables L —
" Roling bearings | Bearing stiffness matrices | Sections | Shaft geometry | Shaft1 | (¥ <
52 = m - 53
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9 (K 54),

R1 < I File Calculation Report Graphics Extras  Help
4 .a;t "1? | ct D E F G H 1 J K L M N = H g ‘ 5 (=
esults per rolling elemen
2 |LoadCase Bearing Row Ball vl Qi [N] Qe[N] Fc[N] Mg [Nm] pi [MPa] pe [MPa] piTrunc [\peTrunc [1ai [)] SY“:'"” g General Bearing geometry Bed
3 1 1 1 1 0 0 0.308294 0.308294 0 0 115.7739 0 1157739 1.158905| |v System
4 1 1 1 2 40 0 0.308203 0.308203 0 0 115.7625 0 1157625 0.986913 3 Shafts
5 1 1 1 3 g0 0 0.308023 0.302023 0 0 11574 0 11574 0.591525 Simple Shaft 01 i -
3 1 1 1 4 120 229.7891 230.057 0.307509 0 1244.395 1050.17 1244.335 1050.17 0.092801 v Bearings AG
7 1 1 1 5 160 527.5244 527.8323 0.307867 0 1641.582 1385.015 1641.582 1385.015 0.033584 B1'Generic 6208'
g 1 1 1 6 200 465.6562 465.9641 0.307875 0 1574721 1328.638 1574.721 1328.638 0.032549 B2 Show Report
E] 1 1 1 7 240 119.5481 120.256  0.30793 0 100195 8455113 1001.55 845.5113 0.096278
10 1 1 1 8 280 0 0.308069 0.308069 0 0 115.7458 0 115.7458 0.506552 Ehuslloianceikenolt
11 1 1 1 9 320 0 0.308234 0.308234 0 0 115.7664 0 115.7664 1.000856 ‘I‘/ Show Result Tables
12
i Global results Bearing stiffness matrix Rolling element results | Tolerance report . @ 14 ' Parameter Variation
Bereit %3 Thermal permissible speed
54 55
10.3.5 FEELR—
ile  Calculation Report Graphics Extras  Help : = = Ak d: ?éq. "B 50 EL - (‘ :‘
= N
o = ¥ ] (S “ > >~
sBdUs CBELERE—FEREISHLTE LN DA ES D EERT 5o &
S = General Bearing geometry Bearing c 'G'g_
v System o
v Shafts
Simple Shaft 01 111D - n = \
¥ Bearings " NEDRFILR—NE, BIERIFIB2EZE V)Y ILTHERT HIEAN
B1'Generic 6208 - T _— .
B2'Gene " —Gggfj-(. 56) ENVEBZOAE. SUTIIVELEITXRIvILTERE
ow Repo
R sl MY, 'System'/'Shafts'/'Bearing'/'B1'E f=[X'B2'D'Bearing geometry' (1
ga~ | SovReknos 29 BB)ZTIZEYLTONTNRIEE  BZEQENETFH. BLU
» i ZTORRLLTORND, T BK. BLUREROMR T EEEH AT
Grease operating life 6:&#“’6%&?0 rj)lfl/TI_\o_l\J ( 47)§Enﬁu-g-%)i§iﬁ'j:~ J:an)
% | ofon | ERABRIcEERTLET,

ZNTIL. ISO AEFHR 6/7 (K 29 B8 . =D S

SNERBIESFERTHFELLD:

H.BEZZELI-LT . 8Z—TCOTFHDOHEFE BTIZE

) B1 OEELR—NEERIT 3, * 1
Properties for different clearance Minimum |Minimum probable Mean value |Maximum probable Maximum [Unit
Nominal diametral clearance Pd 5.00 7.99 13.00 18.01 20.00 m
[Tolerance shaft ds 18.00 15.71 10.00 14.29 2.00 m
[Tolerance bearing inner ring nd -12.00 -10.29 -6.00 +1.71 0.00 m
Interference inner ring Wi 28.40 24.40 14.40 4.40 0.40 pLm
Effective interference inner ring w_iop [28.39 24.39 14.39 4.39 0.39 pum
Pressure inner ring pFit_i  |20.14 17.30 10.20 3.11 0.28 VPa
[Tangential stress inner ring Bigh i 101.64 87.33 51.33 15.77 1.46 VPa
Mounting force inner ring (pfit=0.1) Ffit i J4556.3 3913.7 2308.2 704.3 63.1 N
[Tolerance bearing auter ring D 0.00 -1.56 -6.50 F11.44 -13.00 Lum
[Tolerance housing ADh 0.00 3.59 15.00 26.41 30.00 m
Interference outer ring w_e -1.60 -6.75 23.10 -39.45 -44.60 iyl
Effective interference outer ring w_eop |1.60 -6.75 -23.10 -35.45 -44.60 m
Pressure outer ring pFit_e ]0.00 0.00 0.00 0.00 0.00 MMPa
[Tangential stress outer ring pigt @ |0.00 j0.00 0.00 0.00 j0.00 VPa
Mounting force outer ring (pfit=0.1) Ffit ¢ 0.0 0.0 0.0 0.0 0.0 N
Change of diametral clearance \Pd -15.24 -13.66 -9.76 -5.86 -0.28 m
Effective diametral clearance pdeff |13.24 -5.67 3.24 12.15 19.72 Lum
Effective axial clearance Paeff | - 75.80 146.46 186.23 Lum
Effective free contact angle j0eff  |0.00 0.00 14.29 9.48 12.09 B
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® 1 ZR5E TEMIHEVREHEIOREBHTDIEHENEL REDT—X(FK) THLELTFIRATHLI DD
MFES, —ABREIFOTLITEFER /MERTLLE LTI TREHYFEEA !
Fi-, BEEEFCTHEY SNEHIE. BE5C20°CEYBWEEIGSIELBRLGTNIEGRYEE A,

~ System
“ Shafts

Simple Shaft 01

) T OREE 25°CEELE | W
j— . B2 'Generic 6208’

General Geometry  Loading Supports  Sections  Settings

General

Name [simple Shaft 01 |

) HEMIOSCTILTEEEISR T .

C3 (“QE L/ij—o _ Position x l:l
57 Specd \ o
25

Temperature T °C
System a 5 5
General | Bearing geometry  Bearing configuration  Material and Lubrication  Loading  Track raller
v System
~ Shafts e | [ 7] | select bearing from database v
Simple Shaft 01

v Besrings Inner diameter d mm | [ Dynamic losd number Cr (2573 KN

BYGEnet | e e 0 mm | 5] [ Stotclosd number cor i
Manufacturer name difmm] De[mm] B[mm] C[kN] CO[N] nmax_Ofl[rp~ | 2igueload limit Cur kN
m m 18 25_735 15_9028 o Bearing clearance 150 5753 - CN ~
Diametral clearance From database
7 35 72 17 22,5206 13.5357 0 User input as operating clearance
Besring tolerance Userinput
32 [ 17 176079 104249 0
. User input as range
Fit to shaft
Generic 6206 30 [ 16 176031 102484 0 150 5733 - €2
Surface roughness shaft 150 5733 - CN
Generic 62/28 28 58 16 146793 809764 O 150 5733 - C3
G 6205 25 52 15 126793 712723 0 Sheftinner diemeter 1505733 - C4
snene ! F 150 5753 - €5
it to housing =
58
/\ — E =2 4T
) NEUR—MEBEERTLES
*2
Properties for different clearance Minimum [Minimum probable Mean value |Maximum probable Maximum [Unit
Effective diametral clearance Pdeff  |8.33 0.34 10.15 19.96 28.64 Lm
Effective axial clearance Pactt | 24.61 133.94 187.32 223.82 Lm

R2Ho. AETEE CIMNITDTILFELEHLETEELEAOMNFET, LHL REDRITEEEHEICETHL
DERA., COTEFEDHREEERICEI—ERD T IDLENHAHEITTEIRETT,

11.88 47
111 TEHOERI1VFRY (HEROBE) 5 59

Result overview ()

Minimal bearing reference life minL10th 174263 h  Minimal bearing medified reference life minLnmrh b Minimal static safety for bearings (1SO 17956) minS0eff [15.7013 Minimal dynamic shaft safety factor minSD
Minimal static shaft safety factor minSS Maximal equivalent stress maxSigV [849414 | MPa Maximal displacement in radial direction maxUr [0.0239788 | mm Maximal displacement inx maxUx [00486353 | mm

LROY—ILFITI4URIICE, UMEEREESG ., BEREERHK. FEISN. ¥ TLOERALDTHY
FIVARABIUVICTILARDERREMGE, V2aLb—Lav DEEGREARTSINES .

11.2 TEHOERI1FD

Name L10rh [h] Lnmrh [h] pmax [MPa] SOeff pmin [MPa] Pdeff [um] Paeff [mm] Ao["] Pref [kN] Fx [N] Fy[kN] Fz[kN] Fr[kN] Mx[Nm] My[Nm] Mz [Nm] Mr{Nm] ux[mm] oy [mm] uz[mm] ur{mm] re[mrad] ry[mrad] rz[mrad] rr[]
- S‘m;:ers:\‘:gdu“l]anencBEDE‘ 306782 1368890 155284 19.76 0.00 10.15 013 0.01 097 75.00 -092 0.03 0.92 0.00 0.07 193 193 0.0340 -0.0167 0.0005 0.0167 -0.0098 -0.0938 0.3244

B2 - floating "Generic 6208' 174263 586842 1673.77 1579 0.00 9.01 013 000 118 0.00 -1 012 1.1 0.00 -0.00 0.01 0.01 -0.0019 -0.0188 0.0017 0.0189 -0.0001 0.0764 0.2626

“ DI ILES Q < 60
> -AJLYIE (pmax) DIEIFZ HBIELNILTT,
> -BAMEHSOTILGTEE (Pdeff) (RIEDEFEFD,
=/ = 3

> ABE () (X, A—H—DEETHHBRIEDNEFHNTY,
> EEREETFERFG (Lnmr) (T HRELZLARNILIZH S,
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Shaft deflection

Shape ]

- Limit {outer)

le['T
BEhen

o

Tontact ang|
Contact angle [*]

=

— Simple Sha
005 SHETE Chaft 01y
0.04F— Campbell diagram

E 0.03

£ .

§ o :

£ om = :

T L B1: Contact angle B2: Contact angle

& L N N
0011~ 3 R =inher fate 30 ~inner race

= § 4 = Limit finner) + Limit inner)

0o = 0 ynen 40 ynnes

= Limit (outer)

Position [mm]

Positien of ball [F]

Position of ball [*]

File Calculation Report ~Graphics | Extras  Help

B2 'Generic 6208

Depth [mm]

0
-0.025

-0.05

-0.075

-0

-0.125

-0.15

0175

0.2

-0.225

-0.25

0275

Subsurface stress

;Tstress innenrace
: th inner race

maximal shear stress [MPa]

11.4 FEARIML
TIVr—2av DEHEINT HEI—DOHERL, BERAFHFLRIBTERBEZRTHETT . ZDELS
BEETTOREANIMNLVEAVWTHERLET,
DATLR—UTREARIMNLVHEDISTNRESNTVSGEE . VATLV—ITHEARIMLEES
FEEMNMEMRTEINET,

=8 gL w R
Deflection
System 5
- Syet Deflection (radial)
stem
3 Shafte Rotatien angle
Simple Shaft 01 Forces
~ Bearings Moments
B1 Generic 6208 Sresses

Equivalent stress
Temperature

Campbell diagram

Geometry 3D

Geometry 30 (deformed)

Geometry 3D (snimated deformation)
Geometry 2D (animated)

Mode shapes 2D 3
Mode shapes 3D 3
Harmonic respense over speed
Harmonic response over time
Harmonic response 3D

Bearing system reliability

Bearing overviews »

Bearings »

& 61

., [ - H \Hﬁ'
System
v System
Lead spectrum
v Shafts
Simple Shaft 01
v Bearings
B1'Generic 6208'
B2 'Generic 6208'

oy

&

X 62

Project name

=

mesys

Shaft Calculation

|Starter Tutorial

Calculation description |Beginner Simple Shaft 01

Settings Lubrication Display settin
Consider weight

Angle for weight

Calculate natural frequencies

[ Consider gyroscopic effect

Maximum frequency

Mumber of frequencies

[ Consider dynamic loads in static equili
Consider gears as stiffness

[ Consider gears as point load

[ Consider housing stiffness

gs

brium

Gear is load enly

B [0 -
fre He

Housing material St
Housing temperature

Required life

Bearing reliability

Strength calculation

Bearing position

Shear deformations

[ Consider nanlinear shaft model
Consider load spectrum

Calculate modified bearing life

) 5T ST — LR TREARINS LE—REARILET.

COEETIE, LLTOE 63 ITRT &SIC, AV THFRAMMZ A= ER/NNTA—FET—T)LIZA—FL. EZE
YETHIENTEFET:
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File Calculation Report Graphics Extras  Help
fifStser:tem : Comment  Frequency  TOil [°C] THousing [*C] n [rpm] TIC] Fx [N] Fy [N] Fz [N]
Y Load spectrum Shaft Simple Shaft 01 | Simple Shaft 01 Simple Shaft 01 Simple Shaft 01 | Simple Shaft 01
v Shafstismmasm&m Element General General Aoial Radial 1 Radial 2
~ Bearings 1 stop 0 20 20 0 20 0 0 0
B1 - fixed 'Generic 6208'
B2 - floating 'Generic 6208' 2 idle cold 0.2 20 20 1000 20 ] 0 ]
3 idle 0.2 60 25 1000 30 0 0 0
r:l)(‘/ l‘Jj’f 4 load 0.6 70 25 1000 32 75 -2000 150
. General (3|
—ILFICEE SBIS HEANG L - KODT o (s o
_— A . e o 0 ow ia x
EE'“7/\)I/€\ BTN T ABIRETAIL. FEANR Hide Al Radial 1 v B R
HIOCEMNT S L BEREEAIHETHIELT U
%3‘:?0 gg—:j‘o B2-floating  * M
My
Mz
63 D Run calculation for result element only  Result element 3 z
) [ 63 DRBICHOTHEARIMNLEANT S,
) T ARALEEOTIYIMERHET B,
) TORRVURYTHREEZTET 5.
- ﬁiz&leﬁE—FEﬁ@&%?’%o ‘ [ Consider load spectrum
(] 3
11.5 N\SA—F—/N\)IT—1 3>
Aa—TEHBIUTNSGA=EN) T =230 |ZERATHE, INTH File | Calculation Report Graphics Extras  Help
— BN I3V ADEATATNRERENET , COFAT7H G Caleulate F5
DEGERTBE, ROTSTAVITIRTA—BERRBILNTE _
FTHENET TV r—av i BIZETERCKT FAH, e | Fammesrvanation
FECHT B HHVGREISHT BT EFOAMLTT, ¥ 9 Premetervartion tatitcal
FTLavTNFGA—EDFEKR, RINDRELHLATRETT . /354 R
—ZN\)I—=2aVICEY 5 —REIGERIL. Y= 7LD 16 | v Bearings
'ﬁ'ﬁ(ﬁﬂ%ﬁéhf“iﬂ'o B1 'Generic 6208
B2 'Generic 6208
64
M)AMERITIF 12UE
{3 Parameter variation m} X o)/"a}_g_ggﬁi—egi-a—o :*LE)
Generate List ~ Optimization ~ Parameterlist ~ Graphics1  Graphics2  Seftings lj: riEjJD}b—)l/J —G*ﬁﬂ—egi—g—o
Parameter Startvalue Endvalue MNumber of steps
1[S1.T[*C] (Shaft 1 'Simple Shaft 01" Temperature) ~ |20 30 10 =
housing_Temperature [*C] (Housing temperature) -
ax [m_f'sgz] (Glshal acceleration in x]g ’ E
ay [m/s"] (Glokal acceleration in ¥)
az [m/s’] (Glebal acceleration in z)
oilTemp [*C] (Qil temperature)
S1.n [rpm] (Shaft 1 'Simple Shaft 01' Speed)
—|S1.T[*C] (Shaft 1 ‘Simple Shaft 01' Temperature)
‘E §1x [mm] (Shaft 1 'Simple Shaft 01' Position)
B1.frictionCoefficientFittin...ion coefficient for fitting) Based on E%
B2 frictionCoefficientFittin...ion coefficient for fitting)
8
@ 1 |= = Calculste Repo Close
_ E— 65
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i3 Parameter variation ] x rlfa)(—@ l)xl*]gj‘—c*"i\ *E’Eéhf:
O = —_ 3 S, ~, Qo=
Generate List | Optimization | Parameterlist | Graphics1  Graphics2 | Seftings INGA—=BZILIZEDNTRELG/INTA—
+ - — -
S1T[*C] Bl.lweOp[mm] BllwiOp[mm] B Eilr" gﬁniéj/T#xl\ }_:L b\bE*R—C
120 -0.0231 0.0143938 Inputs 4 %6 J:OIZU"JiL,T:o
Results 3
2 2 -0.0231 0.0143941 0.0134198 . %
Bearing 1'B1' »
3 2 -0.0231 0.0143942 0.0126019 “/ Bearing 2 'B2" v i
0
42 00237 0.0143944 0.011784 ' Shaft 1 'Simple Shaft 01"+ =
Inputs...
5 24 -0.0231 0.0143945 0.0109661
Results...
6 25 -0.0231 0.0143947 0.0101482 Show all inputs
7 2% -0.0231 0.0143949 0.00033026 el
Show all results
8 27 -0.0231 0.0143951 0.00851236 —_—
9 28 -0.0231 0.0143952 0.00769445
10 29 -0.0231 0.0143954 0.00687655
130 -0.0231 0.0143956 0.00605864
66
& 11 =] || = Calculate Report Close
— . E —_ . —_
STUTIVTERERMTY E B1wiOp P oo —
73 = € =
EOBVARERTTS | £ oous £
- s B RE o= El To013  ®
T_&)o) /Vj FImJ;o)/\7 ? 0.0142952 T =
A—A1E, £ To012 B
= o
<= 0.0143%5 T =
ot Toon g
g 0.0143948 T =
£ To.01 §
E 0.0143946 T £
E To00 £
= =
g 0.0143944 T -
5 tooos ©
o 0.0143%42 o
- 10007
£ 0.014394 @
g & N pa ~ = = ] N S B4 S
67 Shaft 1 'Simple Shaft 01' Temperature [*C]
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