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Abstract: the purpose of the study is to determine the maximum weight of the car, which will not lead to the destruction of the bracket of a two-post lift with electro-hydraulic drive with clear consequences for safety. For geometrical simulation was used program SolidWorks. Analysis was performed by using the software package SolidWorks Simulation, included in the software package SolidWorks.
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Lifts are the main equipment at service stations (ServSt) and in various automobile workshops. Depending on the actuator, they can be divided into electromechanical and electrohydraulic. Both types are used in car maintenance and each has its advantages and disadvantages.

The two-rack version of lifts (fig. 1) is the most widespread on ServSt, irrespective of type of the drive. In turn, the two-rack elevator with the electrohydraulic drive has individual features with the following advantages:
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a                                                            b
1 – riser; 2 – cross beam; 3 – the lever internal forward; 4 – internal rear lever; 5 – the lever external forward; 6 – the internal back lever; 7 – bracket; 8 – support (paw)
Fig. 1. Electro-hydraulic lift: a – assembly drawing, b – 3D-model

– less electricity consumption; it is connected with existence of hydraulic system (it carries out all work on raising and lowering of the car);

– greater smoothness and less noise at work;

– the increased speed of raising and lowering of the car;

– in case of power failure, you can, using only the hydraulic part of the drive, make the lowering; this cannot be done with electromechanically operated lifts;

– simplicity and cheapness in service and prevention;

– increased degree of security;

– increased (compared to other types of lifts) working life.

The disadvantages of a two-post electro-hydraulic lift include the presence of risers inside the room: they reduce the working area and the ability to maneuver cars inside the service.

Two-post electrohydraulic lifts, made on the principle of frameless construction, have a transverse beam at the top of the risers (Fig. 1, item 2). The beam reduces the transverse loads that occur on the risers at the time of lifting or lowering (the transverse beam does not allow the struts to diverge from the conditional vertical line).

The lift of this type is attached to the base with anchor bolts. But there is nothing on the floor except the risers. For this reason the lift can carry out pickup at the minimum height from a floor. With this type of lift it is comfortable to repair cars with a small clearance.

Symmetrical or asymmetrical construction of support legs can be used in two-post lifts. The legs, which are closer to the front of the car, are slightly shorter than the legs that support the car from the rear. This design of the paws allows you to hold the car more evenly.

However, during the operation of the lift there is a risk of the car slipping: if there is a car with a large size or weight on the lift, the shift is towards imbalance or falling.

The risk of the car falling off the lift is due to incorrect placement on the disc pads that are mounted on the legs, or incorrect placement of the disc pads relative to the lift. Therefore it is necessary to provide such development of events and, first of all, to carry out necessary calculations of an arm (fig. 1, pos. 7) to which levers with paws fasten. This formed the purpose of the study: to determine the maximum weight of the car, which will not lead to the destruction of the bracket (with understandable consequences for safety at the service station).

To do this, we used a virtual environment to simulate linear static motion based on time SolidWorks Simulation [1, 2]. In this solution, the possibility of parallel product development by engineers of several related disciplines is realized, which allows to check the functionality and durability of products at the design stage.

Key features of SolidWorks Simulation:

– full compatibility with SolidWorks 3D CAD [3, 4, 5];

– parametric studies;

– fatigue study, kinematic analysis, finite element modelling (FEM);

– load and restrictions, combination of collection;

–  parallel calculations and results;
–  data exchange reports and eDrawings;
–  linear static analysis.
The beginning of the calculation - the choice of bracket material from the library SolidWorks Simulation: steel 45 (fig. 2). This type of steel is the cheapest, heat-treated and is an excellent material for parts that require increased strength (modulus of elasticity E = 2,04 • 105 MPa, Poisson's ratio μ - 0.3).
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Fig. 2. Bracket material
The next stages are the definition of the bracket supports (the load of only two one-sided legs is modelled – fig. 3) and the application of loads (fig. 4).
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Fig. 3. Definition of bracket supports
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Fig. 4. Applying loads to the bracket
The finite element model of the bracket is shown in fig. 5.
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a                                                               b
Fig. 5. Parameters of the grid (a) and its display on the model (b) of the bracket
The results of the calculations are shown in fig. 6.
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a – the resulting forces and moments
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b – the resulting nodal stresses
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c – the resulting moving
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d – the resulting equivalent deformation
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e – safety margin
Fig. 6. Results of bracket calculations
Thus, the minimum allowable margin of strength of the bracket ([n] = 5 – [7]) corresponds to a force of 27600 N. However, since the calculation was performed at the beginning of lifting a skewed car only for two legs of the lift, the specified force must be reduced by 2 times. Therefore, for the designed two-post lift with electrohydraulic drive, the maximum weight of the car, which will not lead to safety violations, will be 13800 N.
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