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ABSTRACT

This study develops a shaft analysis model for the optimization of the power transmission system. The finite
element method was used for the shaft analysis model. The shaft and gear were assumed Timoshenko beams.
Strength was evaluated according to DIN 743, and gear misalignment was calculated through ISO 6336 and the
coordinate system rotation. The analysis software for a power transmission system was developed using Visual Studio
2019. The analysis results of the developed program were compared with those of commercial software (MASTA,
KISSsoft, and Romax). We confirmed that the force, deformation, and safety factors at each node were the same as
those of the commercial software. The absolute value of the gear misalignment of the developed program and
commercial software was different. However, the gear misalignment tended to increase with increasing the
displacement in the tooth width direction.

Key Words : Finite Element Method(FSFRAH), Gear Misalignment(7|0f HZE 22X}, Power Transmission
System(SHME A|AHD), Strength Evaluation(ZH= % 7}), Timoshenko Beam(E|Z2MF &)
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Fig. 2 Stiffness matrix of timoshenko beam
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Table 1 Specification of example 1

Shaft
Endurance Limit (MPa) 500
Bending Stresses (MPa) o bW 500
Compression/Tensio Stresses (MPa) o zdW 400
Torsional Stresses (MPa) TtW 300
Density(kg/m3) 0 7800
Modulus Of Elasticity(MPa) E 207000
Poisson's Ratio v 0.29
Gear Pinion Wheel
Number of Teeth z 15 64
Normal Module(mm) mm 2.25
Normal Pressure Angle(°) an 17.5
Helix Angle(°) B 30
Hand Left Right
Transverse Pressure Angle(®) at 20.0053
Reference Diameter(mm) d 38.97 166.27
Bearing
Radial Stiffness(N/m) 10"9
Tilt Stiffness(Nm/rad) 10%6
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Table 2 Safety factor of the shaft

30

Fig.

(b) Developed S/W
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. 10 Finite element analysis of displacement

Fatigue Yield
Posttion (mm) Con;n/i;rcial Developed S/'W Error Con;;l\ifdal Developed S/'W Error

0 - - - -

14 8.524 8.524 0 6.207 6.207 0
54 1.121 1.121 0 0.912 0.912 0
59 0.958 0.958 0 0.663 0.663 0
64 0.855 0.855 0 0.538 0.538 0
69 0.793 0.793 0 0.666 0.666 0
74 0.767 0.767 0 0.564 0.564 0
104 0.690 0.690 0 0.483 0.483 0
125 0.750 0.750 0 0.539 0.539 0
130 - - - - - -
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