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Static and vibration analysis of rear axle in combine nsing Finite
Element Method

Absiract

The purpose of this research is analygis of the rear axle of the combine JD1055 to tegting
the Static and Harmonic loads on it and studying the stresses and strains which have
generated in it. The software CATIA V5 was used for modeling, and the software ANSYS
V15.0.4 was used for the Static and Harmonic analysis in the finite element method. The
obtained maximum stress in amount of 28.1 Mpa was in the maximum static load in
amount of 3000 kg. For the static loads, the safety factor calculated by helping the Von
Misses theory and by using maximum Von Misses stresses and straing in these loads; 500,
1500 ,2000 ,2500 ,3000 kg. Maximum stress was obtained 3.1 Mpa for the load 3000 kg,
and 8.1 Mpa for the load 500 kg in the strain critical arias, The first natyral frequencies of
the axle applied in amounts of 253.3, 259.3, 699.06, 721.64, 754.37, 1265.7 Hz for the
harmonic analysis. In the base of obtained results; the maximum amounts of stress and
strain and total deformation generate in the maximum natural frequency. Generally shear
stress and strain in harmenic situation are less than static and transient situations but total
deformation of the axle is almost equal for these three situations. In attention to the
results, we recommend that for having a more secure axle, its verbal model will optimize.

Keywords: Rear Axle of Combine Harvester, Modeling, Stress Analysis, Finite Element
Method, Vibration Analysis




