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Abstract. The application of SolidWorks Simulation is considered for calculations on static strength of a collet of the screw puller of ball radial single-row bearings of a cranked shaft. The results of calculations of the dependence of stresses, displacements, deformation and margin of strength on static loads according to the theory of specific energy of shape change are presented.
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Screw pullers are designed for disassembly of assemblies with parts assembled with tension. The variety of such details is big: rolling bearings, various plugs, disks, wheels and other details put with a tension on a shaft or in an opening of the case.

The purpose of the screw-nut gear is to convert rotational motion into translational motion. Transmissions provide:

– a big gain in strength;

– the ability to obtain slow motion;

– greater load-bearing capacity at small dimensions;

– the ability to achieve high accuracy of movements;

– simplicity of a design and production.

Therefore, screw mechanisms have become widespread in the automotive industry.

To prevent the destruction of the rolling bearings to be dismantled, the inner ring of the bearing mounted on the shaft must be gripped, and when pressing the bearing into the housing – the outer.
Consider the stripper of the bearing of the front support of the primary shaft of the transmission of the car "Volga" [1]. In the classic transmission scheme (rear-wheel drive), the bearing of the front support of the primary (drive) shaft of the transmission is located in the recess of the crankshaft. Various devices are used to remove these bearings from the crankshaft.

Volg bearings – 6203 deep groove ball bearings (direction of perceived loads – radial and axial in both directions; axial – up to 70% of unused allowable radial load; can work under axial loads at high speed) are pressed with difficulty.

In such cases it is possible to use the screw device (fig. 1). The collet 2 is inserted into the bearing, the key 3 is put on it and the screw 1 is screwed in. The screw rests on the crankshaft 4 and moves the collet together with the bearing 5 to the left. From the rotation of the collet 2 is held by the key 3.
The variety and complexity of the geometric shapes of the stripper parts require the use of numerical methods, such as the finite element method (FEM) to analyze the stress-strain state. Recognition of the method is explained by the simplicity of its physical interpretation and mathematical form. At present, it is widely recognized as a general method of solving a wide range of problems in various fields of technology.
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Fig. 1. Crankshaft bearing remover [1]

The essence of FEM is to approximate a continuous medium with an infinitely large number of degrees of freedom by a set of subregions (or elements) having a finite number of degrees of freedom [2, 3]. A relationship is established between these elements.

To model of screw puller of bearings, we use the SolidWorks computer-aided design system, which is designed to solve the problems of hybrid parametric modeling, design of parts, assemblies and products, taking into account the specifics of manufacture.

SolidWorks Simulation [4] – an application to SolidWorks, designed to solve problems in the mechanics of deformed solids using FEM. It is software for calculations on static durability and stability in linear and nonlinear statement, allocation of natural frequencies, optimization of the form of details and assemblages in linear statement, the analysis of fatigue and behavior of a design at falling.

The program uses a geometric part model or SolidWorks assembly to form a computational model. Integration with SolidWorks makes it possible to minimize operations related to specific features of the finite element approximation.

One of the most loaded parts in the screw bearing – collet 2 (fig. 1, 2). Therefore, a static analysis was performed for it: SolidWorks created a geometric model of the collet (fig. 3, a), and SolidWorks Simulation assigned the material from which it is made – steel 45X (DIN 1,7006 – 46Cr2 – fig. 3, b).
[image: image2.png]



Fig. 2. Screw puller of bearings from a cranked shaft (SolidWorks)
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Fig. 3. 3D-model of the collet (a) and the purpose of its material (b)

To perform a static analysis, the collet supports were defined (fig. 4, a) and a load was applied to it (fig. 4, b). The division into elements, ie the construction of a grid of finite elements, is the first stage of calculation (fig. 4, c, d): the model is divided into small parts of simple form (elements), connected at common of points (nodes).
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Fig. 4. Definition of collet supports (a), application of load (b) to it, parameters of the grid (c) and its reflection on the solid body (d)

The finite element analysis program considers the model as a network of discrete interconnected elements (grid). The FEM predicts the behavior of the model by comparing the information obtained from all the elements that make up the model.

The following calculations show:

– the maximum stress that occurs in the collet, ( = 354.7 MPa (node 5939 – fig. 5, a);

– the maximum resulting displacement h = 0,008069 mm (node 11974 – fig. 5, b);

– maximum equivalent deformation ( = 0.0001 (element 8241);

– the minimum margin of safety k = 18,32 (node 5939), which is greater than the allowable [k] = 5 [5, 6].
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Fig. 5. Contour graphs of total stresses von Mises (a) and displacements URES (b) collet

The obtained results confirm the relevance of the study in determining the efficiency of the collet.
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