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

MESYS AG
Technoparkstrasse 1
CH-8005 Ziirich

re AG

Engineering Consulting Softwa

Tutorial: Calculation of a planet support with cylindrical

roller bearings
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Bearing geometry
MR A8 (N311) DEAZ K ERDRIZRLET .

Item Formula | Value Unit
Inner diameter d 55 mm
Outer diameter D 120 mm
Width B 29 mm
Number of rollers VA 13

Roller diameter Dw 18 mm
Length of roller Lwe 19 mm
Pitch diameter Dpw 87.5 mm
Dynamic load capacity C 159 kN
Static load capacity (610] 139 kN
Fatigue limit Cu 19.1 kN
Bearing clearance CN

Bearing tolerance PO

Shaft tolerance k6

Housing tolerance M7

Pitch diameter gear dhe 150 mm
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[Bearing geometry IR—UIZH T BHTEEIRL T, KT EZEANLET . ZOTIEH. EDOROY TS
DUNANED YV IL T HETDRATORTI T EERLET  COHJHEIL. [Cylindrical roller bearing] T
T, RPYLT DBIROBIZH D" REVEFALT. RKOYFEHUYREASI Configulation | DA T %8
RTEFES, NIZVIYIL.OKEHBLET , BELGANTHZLRETLICE. R—DOELIZHLHFOY
TEHY XM STEnter inner geometry and load capacity | Z&RTAHLENHYET,

g “
i Tl Options for selected bearing type M

[~ Bearing inner ring is shaft

!___i Bearing outer ring is housing

[7] caleulate load capacdity for hybrid bearings
Configuration

Mumber of sections for roller

L

I_EE;r_au Bearing geometry | Bearing configuration | Material and_Lu_bricatim I Loading | Track roller |

Cylindrical roller bearing ol | EE M[Enber inner geometry and load capadity - ]I
G it i 55 mm  D¥namic load number Cr 159 kM
Outer diameter o 120 mm  Static load number Cor 139 ki
Width B 25 mm atigue load limit Cur 19,1 kM
Mumber of rolling elements F4 13 Bearing dearance IISD S753-CN = I
Diameter of rolling elements Dw 18 mm | Diametral dearance Pd  0.055 mm

Bearing tolerance IS0 432 - PO - |
Pitch diameter Dpw 87.5 mm 3 -

Fit to shaft ks Y
Effective length of roller Lwe (19 mm -

y ; . s — Surface roughness shaft Rz 4 pm

Shoulder diameter inner ring dsi  80.3 mm e

Shaft inner diameter dsi 0 mm
Shoulder diameter outer ring dse 847 mm A .

Fit to housing M7 e

Surface roughness housing Rz 4 pm

Housing outer diameter dhe 150 . mm

A—H—(F 3w RE2UEV)YHILT. BFNICEYFDERE. Dpw(Dpw =(50 + 80)/ 2 = 65mm) #HR#§ 9
M. BIZANTEMIGYET,
Pitch diameter gear (. N\ T DANRIZEREINET ., RTFUVITDITRTOBKRT—ENEZLN,
“Shoulder diameter inner ring dSi”& “Shoulder diameter inner ring dSe” MDA & U “"Diameterral clearance
PNV IR 7 DEITRICRTEINET,
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Bearing Configuration

A DDARTYL T NHBD T, I R—TlBearing Cofiguration ] IZFDRBEZANLET, XT7ULT D
F. ETFEOT REVEFERALTEMTEET, 4 DORTYLSOPRITEROBAERTT 54512,
BUAD2DODRTYTIERENCDERMMANT YU TIROES . T74H5 B / 2 =+145mm [ZEY ., ZD 4
1A B + B / 2 =%+435mm [ZHBYFET,

| General I Bearing geometry | Bearing configuration | Material and Lubrication | Loading | Track roller |

[¥] Consider group of bearings

Position [mm]  Axial Offzet [mm]

1 -435 0
2 -145 ]
3 145 0
4 435 ]

CY[EET
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Loading

FEEFWEEICE->THITONE T, SEIE. Fz = 40kN DS 7 ILTTEE Mz = 800Nm DHAIFE—AUE
BTET, SAONFEBRARMDOATIEELL BEABRD 1 XDAN, E—AVMDRERTHAEICEELE
T, NERDOEEILEEXv)T7OREIZEYET, COFEIL ni = 500rpm (2T EDELHYET . SERIL
WEEHICEERLET , €>T ne=-1000rpm &7EYHEXHRE (X 1500rpm E%EYUET , LI=A > T, lLoading]
DATEBLT. RDKSIZT—2EAALET,

| General | Bearing geometry | Bearing configuration | Material and Lubrication | Loading | Track roller

Axial load Fx 0 M ) Displacement ux 0 mm @
Radial load Fy 0 M @ Displacement uy  -8.57967e-05 mm ()
Radial load Fz 40000 M @ Displacement uz  0.0354158 mm )
Moment My 0 Mm @ Rotation angle ry  -0.00297589 mrad ()
Maomert Mz 200 Mm @ Rotation angle rz  0.58341 mrad ()
Speed inner ring ni 500 rpm || Inner ring rotates to load

Speed outer ring ne  -1000 rpm [ Outer ring rotates to load

Temperature of shaft Ti 20 “C  Temperature of housing Te 20 T

Result overview

Basic reference rating life L10r 285451 Basic reference rating life Liorh 31716.7 h
Modified reference rating life Lnmr 17515.4 Modified reference rating life Lnmrh - 195728 h
Maximal pressure pmax 1497 MPa Static safety factor SF 713964

NEDEEZANLTEEEEITTHE. LI10rh = 31716h [THRYET,
VIR T7HEETLIZR (@ REVERT) (557499 R] -DICAHLEDEMEH IOFr—rDELSIZ. &£

EOWME AL A—OMD YL REEBR o TNBIENbAYET, . L LK—rORIVEELT
Li— hTHRERCESLY,
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Contact stress on roller

Contack stress [MPa]

Contact stress on roller

Axial position [mm]

Number|Fx [kN] ux [mm]|Fy [kN] |uy [mm] Fz [kN] |uz [mm]|My [Nm]|ry [mrad]| Mz [Nm]|rz [mrad]|pmax [MPa]|SF

1 0 0.0000 |-8.37163|-0.0257 |11.8121|0.0363 |4.13 -0.00 6.07 0.59 1459.64 7.51
2 0 0.0000 |-1.92951|-0.0086 |8.18601|0.0364 |1.47 -0.00 2.22 0.59 1228.60 10.60
3 0 0.0000 |1.96474 |0.0084 |8.19436/0.0365 |-1.59 -0.00 2.22 0.59 1231.08 10.56
4 0 0.0000 |8.33641 |0.0255 |11.8076/0.0365 |-4.08 -0.00 6.23 0.59 1497.00 7.14

COFETRH BHADS Y IRENI DT HBESA TS0 BZNAIOXRBOFEFIDLELD

¥ TY,

LIR—FTIE. TR RTUDTENIDUTDRDEAEHMVET,

Pressure between inner ring and shaft
Pressure between outer ring and housing

pFitShaft
pFitHousing

11.114 MPa
0.9324 MPa

NRIFEFICAAN>TEELTLDSD T, RIREYBRTVLTOEYT . SMRDFHENERELT. A
WDIEHENENSKTIRENHYET
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FERFFBITNEVDDT, BT OIRAIFEEIZGESEWNET T, J37497ATIE, 04mm DESDF
EAEREMEDEMIHLTHATHEEALAYET,

Subsurface stress @ Contact stress @
Subsurface stress Contact stress
[ —siress; inneqrace ——outer race B1
=hardness debth; inner race 1400+ ==innerrace B1
0057 ~=%atigue strefath, inner race =——puter race 52
Siress,nner race
+ 12001
B oute! race —
0,15+ =hardniss depth, outer race = Lli =—inner race B3
— streggth, outer race = 1000
E 0.2 =yiel tress,iouter race i —inner race B4
= ¢ 2 s00
ﬂé -0.25T i J;
[ 034 L % 600~
! 3
e e e S S A R (RS 7 g RS i e i 4007
L e e s s o it i e b e : D
0,45
] ] = ] = o =] o = = = o o = 02 L o u o u ] {Tgl =2 u o
uw (=] u = g} o L (=] u = Ta} o u N ut ™~ (=] o L ~ (=] [} u
—_ — o () (2] (2] o o u s} (= o — — — od od o4 ol (o} (] (%]
maximal shear stress [MPa] Position of roller [7]

ATV T DREV -V IFLEH/NE DT 140° TY,

27 R—T T General | G minimal clearance |ZEIRL, VI 74ETTHE FEY—2H

F (% L10rh=64000h [Z¥EMLET,

200° 1Z7%2Y).

General | Bearing geometry | Bearing configuration I Material and Lubrication | Loading | Track roller |

Project name

Calculation description

[ caleulate lubricant film thickness
[¥] Consider centrifugal force

MESYS

Calculation of load distribution and reference life for rolling bearings considering IS0,/TS 16281 and MREL/TP-500-42362

Settings
Limit for al50 al50Max 50
Friction coefficient y o1

Rolling Bearing Calculation

Reliability 5 a0 Yo

Calculation for medium clearance
Calculation for maximal dearance
= ¥

[¥] calculate required hardness depth
[¥] Use fatigue strength for hardness depth

Required subsurface safety Szmin

1

[¥] Calculate modified life
[7] Use extended method for pressure distribution
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Contact stress on roller |E| Contact stress |E|

Contact stress on roller

Contact stress
—outer race 51
=—inner race B

=Tnreer race g

—inner racg’B 4

Contact stress [MPa)
Contact stress [MPa)

i
i
il

275
300
325
350

Axial position [mm] Position of roller [7]

L= 2T, $EFESHITNSKT DL THMMN A LT HAREMENHYFETH . ChIETEF
[CLRETHREIBVEERLT THRITNELTYEE A,

PR EENSR/NTEFXICEERTHLITKY  AMEEAE rz (X 0.59mrad M5 0.24mrad [THADLET
CNITEEROEM/ N I—VIZHEXRIFL. EEDY—FDEBEIZIZEETT,

BRATESEDIHZE. Fld 21901h (THEDL. BEEAE(L rz = 08mrad (TIEEMLET, LE=A>T.HE
EORSLIVIZEST,. FHEAEOMAIZIEULDEEES52FT,
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Comparison with MESYS Shaft Calculation

ZDFlE MESYS Shaft Calculation MHAZELLE LT, ELEEZORNEBDE A D ERADEHEEEEICA
hBZEIFEEIZIELET,

ENYEZHEED1—IILOENEFROESYTY,

Number| Fx [kN] ux [mm]|Fy [kN] |uy [mm] Fz [kN] |uz [mm]| My [Nm]|ry [mrad] Mz [Nm]|rz [mrad]|pmax [MPa]|SF
1 0 0.0000 |-8.37163|-0.0257 |11.8121|0.0363 |4.13 -0.00 6.07 0.59 1459.64
2 0 0.0000 |-1.92951|-0.0086 (8.18601|0.0364 |1.47 -0.00 2.22 0.59 1228.60
3 0 0.0000 |1.96474 |0.0084 |8.19436|0.0365 |-1.59 -0.00 2.22 0.59 1231.08
4 0 0.0000 |8.33641 [0.0255 |11.8076|0.0365 |-4.08 -0.00 6.23 0.59 1497.00

Number|x eC |alSO |Pref [kN] L10r Lnmr |L10rh [h] Lnmrh [h]
: | 4.17/0.55|5.74 |11.66 6061.62|34821.7|67351.3 |386908
4.17/0.55|14.16|7.05 32386.2|458693 |359846 |5.09659e+006

4.17/0.55|14.05|7.08 31978.7|449386 |355318 |4.99318e+006
4.17 0.55|5.68 |11.74 5917.88|33592.4|65754.3 |373248

Blw |~

MESYS Shaft Calculation @ 2 DD AIRELEHFIEFICHLELFET . — AT, v I MIERIZHLTHR—F

SENTLAERELET,
| General I Geometry I Loading | Supports Sections Settings |
Support x=0, 'PL1' lSupport -
Rolling bearing x=46.5, 'Bearing 1’ :
Rolling bearing x=75.5, 'Bearing 2' E] Mame PL1
Rolling bearing x=104.5, 'Bearing 3 ' .
Rolling bearing x=133.5, 'Bearing 4' Posian 7 g ke
Support x=180, 'PL2’ Shaft is supported radially
|¥] shaftis supported axially to the left
[¥] Shaft is supported awally to the right
I [¥] Shaftis supported against ﬁlh'ngl
[] shaftis supported against torsion
Bearing offset 8 0 mm
Bearing offset 8, 0 mm
Bearing offset 8: 0 mm
Mame L1orh [h] pmax [MPa] SF Fr [kMN]  Fy [kN] Fz [kN] Mx[Nm] My [Nm] Mz [Nm]
4 Pip
P 0.000 5806 19999 0.00 -744.40 12556 e
Bearing 1 37114 158162 6.40 |0.000 -8.397  -13695 0.00 -8.35 885 o
Bearing 2 571426 1178.20 11.53|0.000 -1.463  -6.234 0.0 -2.57 1.90 ,E
Bearing 3 547807 1192.66 11.25|0.000 1332 -6443 000 227 1.76 -
Bearing 4 34766 163491 5899 |0.000 8.585 -13.627 0.00 8.56 8.27 =
PL2 0.000 -5.8% 20001 0.00 744,61 12759 E
Planet Shaft (Planet Gear) I
i 1t | P &
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— B AEBRAYTR—FENTULVEWNMES

Mame L10th [h] pmax[MPa] SF  Fx[kM] Fy[kM] Fz[kN] Msx[Nm] My[Nm] Mz[Nm] :{
4 Pin -
PLL 0.000 4400 20000 000 0,00 0.00 iz
Bearing 1 26445 | | 166763 575 |0.000  -8540 -15435 000 1414 1070 3
Bearing 2 1435689 | | 1067 .88 1403|0000 -1.033 -4527 000 -281 146 =
Bearing 3 1405976 | | 1077.68 13.78{0.000 1014 -4638 000 285 1.49 “
Bearing 4 25761 | |1691.76 550 |0.000 8616 -15400 000 1411 1039 i

PLZ 0000  -4480 20000 000 0.00 0.00 I
Planet Shaft (Planet Gear) &
4| il | b ﬁ

NEDNASARSNE=HERIS, A—F—[FEMZOTEREICEVWTIOEENLNCEELIFHRERL
HELET,
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Fl= 4 DDORT YT DIFER 7T pmax [MPal 12 (X, ERTULTIZEITHABIADAEERERL
TWAIEICHLERTHMENHYET . FHREOABIA,. THhE 2=132FITIRTIUJIZ Mz DfF
EEBNTADT. E1RTIUTIZBITAAGBIALORTES L. £ 4TI LYV LNEE-TLY
F9 ., BMDOMNBEIII.E 4 DRTIV T DEYKRELRENEET HO0-5—(F. O—5—DEMNDIENE
DE—HITEHILEFRICERESNTNVADT, A—5—I2EFTEHRKRKENIT PLEHE L TVWET , RIIDAT
Do Tl RRIEFETT,

FIRTI T R-H:

Upper half

Lower half

E AT T R-E

Upper half

Lower half




