USING SOLIDWORKS TO CALCULATE OF A TRACTOR BEARING PULLER
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Introductions. The technological process of repairing machines is associated with a large amount of disassembly and assembly work. So, during disassembly, up to 65% of operations fall on unscrewing bolts, screws, nuts and studs; 45% of assembly operations are spent tightening various fasteners [1].

Despite the fact that a large number of repair operations are mechanized (electric and pneumatic wrenches, presses, etc. are used), the share of manual labor in disassembly and assembly operations is still high. Even in large repair enterprises, the level of mechanization at disassembly sometimes does not exceed 12%, and at assembly – 5% of the volume of all disassembly and assembly work.

In this regard, special attention should be paid to the organization of work in the workplace. It is necessary to pay attention not only to an increase in labor productivity, but also to the quality of work performed, and an increase in the general culture of production. Success here can only be if highly qualified workers begin to apply the most modern methods of work, not neglecting even those that at first glance seem small, and jobs are provided with all the necessary tools and devices.

Aim. The aim of the study was to determine with the help of the SolidWorks computer-aided design system and its application SolidWorks Simulation the serviceability of the tractor bearing puller.
Materials and methods. The main condition for high-quality and fast disassembly of machines is the provision of workplaces with the right tools and devices (removers) necessary for this purpose. In cases where the use of removers is caused by production needs, then, choosing them, take into account the following.
1. The design of the stripper shall be such that, during operation, it does not damage the parts in contact with it and provides sufficient compression force.

2. Installation of the stripper on the part should not cause the need for additional work (drilling new holes or reaming existing holes, etc.).

3. The puller must be stable in operation and centered in a symmetrical position relative to the gripping part. Otherwise, it may break off the part during operation and injure the worker.

Among the parts, the removal of which is particularly difficult, the bulk are rolling bearings. The difficulty is that bearings are often installed in assemblies so that they have a complex approach to gripping the puller. The main requirement of disassembly technology is the preservation of parts that are connected to the bearing, as well as the bearing itself, if it is new or suitable for further work, or can be repaired and restored.

In cases where the bearing is completely destroyed and can no longer be used, you can not take special precautions when removing it from the seat; however, the parts of the assembly connected to the bearing should be protected from damage.

Results and discussion. Technological operations related to the disassembly of rolling bearings are performed in the following cases: when replacing the bearing and support parts; at installation defects. The performance of these operations must meet the following requirements: the quality of the landing surfaces must not deteriorate; the complexity of disassembly should be minimal.

The design of the bearing puller is very diverse, as the parts separated by them have different shapes and sizes. However, despite the great variety of designs, all bearing pullers have components and parts, common in purpose, and often in shape [1].
Consider a tractors bearing puller [2], which consists of a power screw 1 (fig. 1, a), a traverse 4, grips 3 and a guide 2 with fingers.
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Fig. 1. Tractor bearing stripper: a – assembly drawing [2]; b – 3D model

To remove the bearing, you must first unscrew the screw 1 and install the adjusting nuts 5 on the traverse so that the distance between the grips corresponds to the dimensions of the bearing being removed. Then you should put the grips on the bearing and, screwing the screw into the traverse nut, remove it.

The most important parts of the strippers are grips (pos. 3 in fig. 1, a), the ends of which end with a hook that secures the pressed part. The grippers of the puller work in conditions of complex tensile and flexural resistance, ie in conditions of eccentric stretching. Therefore, they are made with a large margin of safety to eliminate deformation in the work [3].

The task of the study was to determine the maximum force that can be applied to the capture of 3 pullers (fig. 1, a – [2]). In this case, we started from the safety factor n = 5 [3].

To capture the static analysis: in SolidWorks [4] created a geometric model, and in SolidWorks Simulation [5, 6] assigned the material from which it is made - steel 45 (DIN 1,1191 – C45E), fixed and applied a load (fig. 2).

[image: image3.png]< 3aenme can (N





Fig. 2. Definition of support of grip and load application

The next step was to determine the contact interactions and create a finite element model of the grip (fig. 3).
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Fig. 3. Parameters of the finite element grid of the grip (a) and its reflection on the solid (b)
SolidWorks Simulation software develops algebraic equations based on the connections between elements. They associate the reaction with the property of the material, the limitation and the load. After arranging the equations into a large common system are the unknowns.

The results of static analysis are displayed in the form of a color gradient, which shows the color change distribution of the calculated parameters. It is established that for the grip the nodal maximum stresses Von Mises, URES displacement and equivalent deformation ESTRN are 114,1 MPa (node 69), 0,4817 mm (node 310), and 0,0003846 mm (element 3697), ie do not exceed the allowable values (fig. 4). The minimum strength factor FOS is n = 5,0.
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Fig. 4. Contour graphs of total stresses von Mises (a) and displacements URES (b) of grip
Therefore, with a margin of safety n = 5, the maximum force that can be applied to the grip is 760 N (the compressive force of the ball single row bearing 6203 is 725 N [3]).

Conclusions. Thus, the strength parameters of the grip - one of the most loaded parts of the tractor bearing puller - ensure its efficiency. But for the final conclusion it is necessary to make similar calculations for other details of the device.
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