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Tutorial: Calculation of a two stage gearbox

COF1—Kr)7ILTIL, T8 X T LZE{FE>T MESYS Shaft calculation D{EREZRLET
ZO7OTSLEFRALT 2 BEOX7RYIANEZRINET . Shaft calculation DFa1—k) 7L
MOIRO T B— v TrDORKREYR—MEFZE D LSIZL THAIAA TITO B L TS,

System Data

Me5yYs

Jovmke |

FHERE [Mo stage
HE BRE  EErE
FEEZE DT Steel v [&]
EN5E bu [-00 NITSRE Tn ‘6
ExiRsiaEE ERAEG H h
O FeA 0shR0=E RS s ¥ O
RATLREL fmas 10000 EEEE DIN 7432 ERE v
EaREHOE -k Neeq [10 WELE & - WEOHE v
O s oL FHTHNESSE B AMFER: According Hutchinsan v
[ = e L TE R WEEIS RS ke
O amssmaEe LTS O mEARD M EEE
PN ES 2 [ feEstsHatstE

O ol —avsEE

BICORT LT —ADEZERTHLEIT. HYFE A,

Defining Shafts
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Group 1 Shaftl 120 20
Group 2 Shaft2 100 25
Group 3 Shaft3 120 30
DY IMIEUTOERZEMLET
Shaft Element Name Position | Parameters
Shaftl Coupling Input 10 Mx = 20Nm
Gear G1 55 mn=1, & =20, b=20, z=25
Rolling bearing B1 30 Deep groove ball bearing 6204
Rolling bearing B2 110 Deep groove ball bearing 6204
Shaft2 Gear G2 35 mn=1, & =20, b=20, z=60
Gear G3 65 mn=1.5, & =20, b=25, z=20
Rolling bearing B3 10 Deep groove ball bearing 6205
Rolling Bearing B4 90 Deep groove ball bearing 6205
Shaft3 Gear G4 65 mn=1.5, & =20, b=25, z=50
Rolling bearing B5 10 Deep groove ball bearing 6206
Rolling bearing B6 90 Deep groove ball bearing 6206
Reaction coupling | Output 110
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Defining gear connections
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Running the calculation
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Temperature T 20 =C
Result overview £
Minimal bearing reference life minL10rh  5206.8 h Minimal bearing modified reference life minLnmrh  2596.97 h
Minimal static safety for bearings minsF  3.31313 Maximal bearing stress pmax 281732 MPa
Maximal displacement in x maxldx 0.00125648 mm  Maximal displacementin y maxUy 0.0105804 mm
Maximal displacement in z maxUz 0.0331658 mm Maximal displacement in radial direction maxUr 0.0395863 mm
Mirimal root safety for gears minGearSF  3.0644 Minimal flank safety for gears minGearSH 1,1457

Maximal equivalent stress max5igV 45,3345 MPa
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4 Culindrical oear nairs T1 [l T2 [N SE1 SF2 SHi i
G1-G2 20.00 4800 352 389 137 147 S
G3-G4 -48.00 12000 306 333 115 126

Bevel gear pairs T1 [Mm] T2 [Nm]
Worm gears T1 [MNm] T2 [Nm]

G1-G2 G3-G4 - !:3
Shaft1 Shaftl Shaft2 %:‘l
Shaft2  Shaft?  Shaftd Fux
= M
P [kW] 2.0944 20944 z
i:x
nl [rpm] 1000 -416.667
Y 2
n2[rpm] -416.667 166,667 hi E
u 2400 2.500 p
a[mm] 53125 61.25 ﬁ'
71 25 20
Graphics for gear pairs
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Considering load spectra
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Frequency n[rpm] W [MNm]

Shaft Shaftl | Shaftl
Element General |Input
1 1000 20
2 0.3 500 30
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4 Cylindrical gear pairsi T1 [Nm] T2[Nm] SFL  SF2  SHI  SH2|
4 G1-G2 - - 246 258 118 127
1 20.00 48,00
2 30.00 72.00
4 (G3-G4 i = 226 246 102 114
1 -48.00 -120.00
2 -72.00 -180.00
Bevel gear pairs T1 [Nrn] T2 [Mm]
Worrn gears T1 [Mm] T2 [Nm]
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51-G2: Line load for load spectrum @
51-G2: Line load for load spectrum
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