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Stress analysis of the tractor supplemental drawbar by finite element
method (FEM)

Abstract

Finite element method allows precise and accurate detection of all critical points. Considering the breaking of the
linkage area between the pins and supplemental drawbar, the stress analysis of the drawbar using finite element
method (FEM) with the maximum draft of Massey Ferguson 399 tractor was conducted in this research.
Simulation of the drawbar was done in SolidWorks Software and transported to ANSYS Software. Then
constraints and boundary conditions were applied to the model. The maximum static stress based on Van-Mises
criteria in the connecting area of right left and pin at node 370 and 1802 was 128.0 and 99/4 MPa, respectively.
The safety factor obtained for the right and left points as 1/83 and 2/36, respectively. This result indicates that the
probability of breaking or cracking in the right pin is higher than another. To avoid any breaking in the drawbar,
the safety factor of these areas should be increased. Except for the pins connecting points, the safety of the different
area of the drawbar was high. The maximum deformation of the studied drawbar was achieved to 0.793x10** mm.
This deformation was obtained in the center of the drawbar and against than the direction of tractor draft. The
above results and also other results of the present research can be useful in the process of design optimization
drawbar.

Keywords: Tractor supplemental drawbar, Massey Ferguson 399, Simulation, Finite element method.



