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Shaft systems
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Axial-radical cylindrical
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Bearing calculation according to

ISO/TS 16281
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General | Bearing geomelry | Bearing configuration | Material and Lubrication | Loading | Track roller
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Contact stress

Angular contact bal bearing + [ | [Enter inner geometry - 7
£
Inner diameter 4 = wm Dynamic load number o [ |m 7
Outer dismeter o |a7 mm Static load number Cor |6.08691 KN K
Width 8 |1 o Fatiou load imit cr (0317211 |k €
8
Number of rollng elements z u Bearing dearance | User input as range. MEET
Dismeter of roling elements D |7.5 wm | 3| Axial dearance Pa [5.245332-08 | mm
Pitch diameter Dpw |33.5 mm S Bearing tolerance 150 432 -PO v Load distribution
Fit to shaft k6 E
Contact angle @ |25 k| Pt = i
| Surface roughness shaft N m
Conformity inner ring A 053 =
Shaftinner diameter & [0 m
Conformity outer ring fe |0.54 =
Fit to housing H7 £
Shoulder diameter innerring  dSi |30.5 mm |
Surface roughness housing N m
Shoulder di ter outer dSe |36.5
oulder dlameter outerring = mm - Housing outer diameter dhe |0 mm
Result overview & |Bearing configuration
~
Basic reference rating life Lior [1418.13 Basic reference rating ife Liorh [4727.1 h @@g
Modified reference rating life Lomr | 10184.6 Modified reference rating life Lnmrh | 33348.6 h
Maximal pressure pmax | 1975.43 MPa Static safety factor SF 9.61089
Dynamicload capacity, system  Croys [24573.4 | N Staticload capacity, system corsys 182607 | n
Elipsi lengthratioimer race R { |228.805 | % Elipsislength ratio outer race dRe (22 | %
Extension contact elipss inner ring dCima 27,4758 | mm  Extension contact elipsisouter g dCemin | 32.6557 | mm
v

Position of ball [4]

B X | Load Distribution RS
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Typical applications
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Single bearing under tilting moment
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Sets of angular contact bearing
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Influence of clearance and pretension
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Support of a plant gear using
several cylindrical roller bearings
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Load Distribution B

Bearing configuration

Contact stress [MPa]

] Parameter Variation ;ﬁﬂﬂ”ﬁ-‘ jj
Generatelist | Parameterlist | Graphics 1 | Graphics 2
Parameter Startvalue End value Number of steps &
1 Pd [mm] (Nominal diametral clea... -0.03 lon ‘ p—
2 Fx[N] (Axial force) 0 1] Parameter Variation

GenerateList | Parameterlist | Graphics 1 | Graphics 2

X-Valug Pd MESET L1orh v | |« | [ indude in report
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Specialties for track rollers
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Effective load capacities
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Geometry und loading
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Results

BR

BRELT. BAOWMZERFDFENTHOAE
T, SIS MY —SD5E . AMETHBTRE. #F
BIVTILFE. SMRDIE A NEEDERLRERICH
BNES,

nnnnnn 5]

| General | Bearing geometry | Bearing configuration | Material and Lubrication | Loading | Track raller
consider elastic outer ring [] manually enter geometry data
Axial [mm] Radial [mm] Radius [mm] Second momentum axial direction [aa 469,906 mm*
10 23 0 Second momentum radial direction Ir  5223.34 mm*
R "
2|2 235 5 Second momentum tangent direction Ttt  5693.25  mm
Second momentum axialfradial  Tar 0 mm*
3(9 a7 0
Center of gravity, axial sa 0 mm
4 105 27 0
Center of gravity, radial s 224033 mm
105 19 0 N
. Cross section A 117.499 mm*
6 83 13 o Track roller geometry =]
713 178 -3975
80 178 0
geﬂmeh’y is symmetric @ B
Consider shear deformations
Calculate standard values (Cw, COw, ...)
[[] calculate Cw using L10r=1
[Ca\culate Ciw, Cuw using standard stresses, ignoring edge siresses
Load factor for Cw fou 1
Permissible static bending stress Oz 0O
Permissible dynamic bending stress Oz 0O MPa
Mean stress influence YW _n2
General | Bearing geometry | Bearing | Material and Lubrication | Loading | Trackroler |
Angle [*] Ax. position [mm] Radius [mm] Fr[N] Ft[N] Fa[N]
10 0 2 3000 0 100
Load Distribution B
Track roller displacements
Track roller ring displacements
0.025
0.02
0.015
0.01
= 00sT
£
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g 0005
B
a -0.01
0015
0021
0025 sl B
003 ending moment
—Ma
5 W 2 =W g W 2 o 2 1w o w g u o —ir
aom R g o n R 8 H &8 5 8 H B —
Position [*]
1 L \
P v T
P £
T b
£
g
£
2 2
H
8 3
4
-5
B3
w5 1 5 10 & 1 &8 1w & 1 = w o
4 8 B 8 & £ g8 & 8 £ g2 & g
s @ & = 8 H &4 K B # &
Position [7]
#IFE—A> M
Teack raler forces Track roller bending stress
Track ol ring forces Track roler bercing sress
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MESYS Shaft calculation
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Load spectrum
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i Parameter Variation

Generatelist | Parameterfist | Graphics 1 | Graphics2 |

Parameter

1 SLF2Fr[N] (Shaft1'Sl’ Force 2 Foree' Fr) 1000

2 SL.F2.angle[*] (Shaftl'Sl'Force2 'Force angle) 0

Startvalue End value Number of steps

2000 1
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Strength calculation
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and model shapes
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Campbell Diagram
and harmonic response
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Planetary gear on a flex pin
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General I Geametry Loading Supports

Sections | Settings |

Shoulder x=30mm, 'Shoulder’ Sguare notch =
Interference fit x=105mm, 'Interference fit' Shoulder with relief groove o~
Shoulder x=205mm, 'Shoulder' IK“E‘J:E:;E“EE fit

Straight spline
Involute spline

Serrated shaft

| square notch i

Round notch
V-notch =
Cross hole %
[P T T
Surface roughness Rz & pm
It
D
m
d
%\r

Campbell diagram
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400

Frequency [Hz]

300

200

100

Campbel diagram

5000
10000
15000
20000

5000
30000
35000

Speed [rpm]

40000
45000
50000

Defection [mm]
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Shaft deflection

—Pinur
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Position [mm]
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MESYS Shaft systems calculation
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Coupling by gears
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THRRBMELLTEETHIENTEET .

YILD LTIk > THRONIZEIBIZR S RESf
(X, PEESNIERDIEEIZRIBET,

WET A EEHETOSSLET 4T
BIENTEEY ., RERBIRFHEFIINAVITS
DURTCEHSN, BROBEICRFRSINFET . HE
HETOUSLEDAVA—TI—RIE,. V¥ T RT
LETENSTUEANTEET. TRTOEET H1ER
[F. X TR RTLRET—REELIZRTFSNET,

st w0 ®EAE

o/R e Rl e loe knll 0

s w02 24T

£ x BROEX

YAFLABERRE® oyell (0527 |h
BASREEZSEN mntnn 161476 b

E B cec

i«

ITLAERERA® el 0000 | h  AMERRERS nollon DU b

BAMEZRGEY oeS 51061 | RARETY  macev 508109 MPa

BAKL FIPNAT maxth (00205698 | mm BAEEx  maxUe (01080 | mm RAALL/THNIEE maxSpinTe 0103628
BAR y maxly (00115830 | mm BAz  mexle 00176192 | mm RTHEETH pmax (203849 P
BHEEN prin [0 MPa SOENTEAY- T (322000 | e mass 14870 n
™)
[ Color ] [ Color ]
Shaft [Input hd ] ’Intermediate hd ]
Gear [61 | [s2 |
Position 202,5 135,5 mm
Number of teeth 15 26
Width 53 53 mm
Profile shift coefficent -0,0403 -0,0403
Maormal module mn & mm
Mormal pressure angle an 20 e
Helix angle B 30 =
Helix direction Helix left ham * ] [Helix right har ~
Center distance a 141.54 mm
Circumferential badklash I 0.1 mm
Gear mesh stiffness o 20 /fmim fum
Calaulation [TBK 2014 |
[ Tooth flank modifications ]
i34 Tooth flank modifications ==
Gear 1 right flank [mm]  Gear 2 right flank [mm]
Flank line crowning Cp 0,015 0
Flank line slope modification CHp 0,046 o
Flank line end relief amount 1 CRI 0 o
Flank line end relief length ILCI 0 o
Flank line end relief amount TCRI 0 0
Flank line end relief length TT LCT 0 0
Symmetric modifications for gear 1
Symmetric modifications for gear 2
61-G2: Line load 1] G1-G2: Teoth flank modifications
G152 reluad o et
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Planetary stages
WEEXT—
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Positioning
BIERD

TIL—T oI HEQUBERDIZHLT. BR
PEBEERTHIEMNTEET, ThIT&Y. P¥Tk
(X, WEOT—2IZH#>T. BB ESMIZEE
ROTDHIENTEET,

Configulations
aVT74Fab—ar (B

Whpd a7 Fal—iay (B I2&Y. 1—
FIEECERINTEREHETITATBLUVET
DT4TNI2FHIENTEET, ZOATLavE#FERAT
B FVYRYIRADFVYLIMNEVIalL—ay, EE
FTEIENTEET, ERSNIEERIE. Hi-h BT
BT —RXTHADDELIIZ, MEARIMLATERY
BIENTEET,

National frequencies on system level
AT LLANILOEFIRBHK

BEEREBHIE. SRATFLLRILTHHESINET,
HWEXE. AR, RCYBLUVHITE—FOKEEEE
=6LFET, E—FERIE,. SRTE2—T7=A—3
UEBIENTEET,

BRFTEIHENDIOUT & BRINZE—FILETILIC
KO TEETHIENTEET,

Results
fER

BRIFSESFLGLARILTRRSNET,
DATLELT, DX TMREVCEEOR/INREERE. F
7‘: [i%/]\%ﬁf;f@ﬁ%%bﬁ%&%hij‘o é%(:‘ %ﬁm Namme L10h[h] Lamh [h] L10rh [h] Lomeh (k] pmax[MPa] SF  Fx[kN] Fy[kN] Fz[kN] M [Nm] My [Nm] Mz[Nm]

4 Input
= S s < o ~ + Fixed 1 1664 12075 2348 22787 266151 393 -7 345012 -4,56675 0 709758 49,3255
=N 7 1% j oxd ~ ~ 3:3 &£ U*’% =4 t-; ﬁ Jg i\ Y0 e'f‘lil % 0] Floating 1 12624 79769 39675 198610 183438 475 0 16019 -7,56944 0 40218 117074
4 Intermediate

mgh\ﬁméhij—o Fixed 2 64329 926288 178172 971834 1629,59 6,03 -513333 -2,21418 152794 0 -0,599061 -0,0869705

Floating 2 6080 275 1392 ;a5 25 307 0 -172013 179024 0 5 2m0s | g
S S - o - = 4 Output g
IR RTLDOLIR—RDIEAIZ, Igﬁiﬂi%&wi u;:admn(nuphng o 0 0 18928 0 0 H
Fixed 3 21825 413128 2981 52629 221792 679 121333 -0,215038 -5,19207 0 -SLETEI 976645

a)g-l-gﬁ%%gtﬁﬁgita) b;ﬁ—hkﬁ)\ %éf;l/ﬂ'{’—}\ﬂg . Floating 2 10259 36075 28221 91'0"44 212266 355 0 886665 rls,a)jslu 11,6149 74,53101’
XOT7IMTIPLAHETT . TLEBLAR—MIE, &8

= foal E N A
= & %‘ [ES] $ ;‘.‘T ()] uﬁ'%EH @ﬁ% NE Fh T 353_ ° Minimal bearing reference ife minLU 2347.67 h  Minimal bearing modfied reference Ife minli 22787.4 h  Minimal bearing basicife minl1h 1584.21

Minimal bearing modified ife minLnr 129752 h  Maximal bearing stress pmax  2661.51 MPa Minimal static safety for bearings minS 3.06575

Minimal static shaft safety factor minS  9.50499 Minimal dynamic shaft safety factor minS 1.8109 Minimal root safety for gears minGez 673548
Minimal flank safety for gears minGe: 1.31998 Maximal displacement in x maxUx 0295108 mm Maximal displacementiny maxUy 00295775  mm

< m ] »




FEA-based 3D-elastic parts
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Bearing calculation for
axial-radial roller bearings
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Name AXTAL-RADIAL CYLINDRICAL ROLLER BEARING @ 2
= 5
Speed no0 1fmin Maximum element size maxE 20 mm E
Ex
r-Coord. [mm]  y-Coord. [mm] maxElement [mm]  Bearing/BC o]
2
1100 4 [ Not specified P
v
20 4 [ Nt specified P
30 60 0 Mot specified ye)
4 20 0 0 Surface load 1 R
50 20 4 Not specified el
6 140 0 5 Aaial bearing 1
70 -30 [ Radial bearing 1
200 0 5 Aial b 2
8 ial bearing — E
9 0 -4 4 Nt specified &
10 100 0 10 Bolted joint 1
11 100 1 10 Not specified
_—
Result overview ]
Maximal bolt load FS_max 19159.8 N Minimal bolt load FS_min 19158.8 N Reference life, system Liorh 507314 h
Reference life, system Lrh 507314 h  Modified reference life, system Lnmrh  39982.4 h  Maximal pressure pmax 1038.03 MPa
Duration of calculation B 0 h
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Calculation for ball screws
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