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Summary: This paper presents a practical way of modeling gears using current CAD software tools. To automate the modeling process the parametric approach was used, which is applied to the modeling of certain elements, and the modeling of the gear assembly. Connectivity parameters of certain parts of the gear are much easier and faster to process modeling. This approach enables quick and easy creation of different variants of the model of gear transmission, which could be the basis for the optimization and automation of the complete design process. CAD transmission models, obtained by the proposed method can be used for different types of analysis and such work can create complete structural models and complete product documentation. The proposed approach is illustrated with practical examples that show significant improvements in the speed and quality of creating CAD models compared to the conventional approach.
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INTRODUCTION
Computer applications are nowadays indispensable segment of research and engineering practice. Front of engineers and researchers placed an increasing number of CAD software and other engineering tools. In order for the field of research to be attractive, it is necessary to respond to the trend of technological development. CAD software have been largely implemented in all developmental stages, but the tools and capabilities of CAD software and the necessary engineering knowledge and further push the boundaries and require ongoing interaction with the user.
Automated modeling in CAD ​​environment is a very attractive topic for many researchers [1]. Using the parameters in order to create models of parts and assemblies, creating a family of elements process represents the wish to simplify and shorten the construction duration of this process. In order for this process to be successful it is necessary to properly define the parameters, limitations, and their mutual dependence [3, 4, 5, 6].
The motivation of this research is to achieve a more efficient way of modeling gears in the CAD software. By this means the process automation that will generate value specifying the necessary gear the entire structure. It provides many benefits and speeds up the development of these structures. In addition, the final model is still legal to operate as required.
USED METHODOLOGY 
In this paper, to create a parametric model was used CAD software CATIA V5R20. Development environments that are of interest to this work are Part Design, Generative Shape Design and Assembly Design. Model elements and the size dependence among the elements were created using the parameter. To define the parameters and setting the formula used commands such as:
· Formula [image: ],
· Law [image: ],
to be singled out as very important to the parameterization.
ACQUIRED RESULTS AND DISCUSION
In this paper we consider three examples of two-stage gear train that verifies benefits of parametric modeling. Constituent components of the model are:
· Gears 1, 2, 3 i 4,
· Shafts 1, 2, i 3,
· Hausing.
The values ​​of the parameters needed to create a model of transmission are presented in Table 1:
Table 1. Required parameters for creating a model
	
	Gear train 1
	Gear train 2
	Gear train 3

	Module – m1 [mm]
	2,5
	2
	2

	Number of teeth – z1
	20
	20
	22

	Number of teeth – z2
	70
	83
	85

	Width – b1 [mm]
	20
	35,6
	39,6

	Module – m1 [mm]
	3,5
	3
	3

	Number of teeth – z3
	21
	23
	21

	Number of teeth – z4
	69
	67
	68

	Width – b2 [mm]
	28
	30
	56,7


Other parameters are dependent on the values ​​in Table 1 and their values ​​are automatically generated based on the defined equations. The parameters are linked to the entire gear train assembly [4]. When setting the parameters made ​​using Update All command generates all the assembly elements - gears, shafts and housing. Input parameter for the module m1 is presented in Figure 2.
[image: ]
Fig. 2 Assigning gear parameters 
Having created two-stage gear, the first gear pair, the gear 1 is required to specify the parameters of a module, number of teeth of gears and gear width, while all other geometric quantities generated automatically. In gears 2 is necessary to enter the value of the parameter that defines the number of teeth. All other values ​​are recalculated according to the equations given in the interaction with gear 1. For the second gear pair also for gear 3 should be entered modulus values, the number of gear teeth and the width of the gear. For gear 4 is necessary to enter only the number of gear teeth. The final models for the values ​​in Table 1 are presented in Figure 3.
[image: ]	[image: ]	[image: ]
	a)	b)	c)	
Fig. 3 Assembly model: a) Gear train 1, b) Gear train 2, c) Gear train 3
Based on the geometrical sizes of gears which are defined with the help of the parameters are automatically generated shaft diameters. Specifically shaft 2 is the shaft whose diameter varies with the dimension of gears 2 and gears 3 Appearance shaft 2 is presented in Figure 4.
Dependence among the elements is achieved by constraint. Constraints require that the change in the value of a parameter of an element of an automated process done and change the parameters of all the other elements [3]. Based on the dimensions of gears, shaft dimensions parameter is restricted housing. Any change of gear dimensions (parameters m, z, width), are changed automatically dimensions the shaft, and all this causes a change in the dimensions of the housing.
[image: ]
Fig. 4 Variable diameter of shaft 2
To make the process of parameterization to be possible, it is necessary to properly select the reference element, appropriately defined parameters, enter the required equations and fully define the limits to the circuit to be functional.
CONCLUSION
This paper presents a practical approach to modeling in CAD ​​environment. Parameterization in this paper was carried out for individual elements and the entire gear train assembly. To create the model it is necessary to define the values ​​of the parameters upon which the other parameters and assembly gear train model automatically generated.
In this paper are made concrete examples confirm the effectiveness and ease of creating models of gear after the parameterization process. Values ​​of the parameters needed to define the assembly, the method of ingestion and display of the generated assemblies.
This approach achieves significantly speed up and simplify the process of obtaining modeling. In the model is still possible to investigate the optimal concept and compare them quickly. Based on the created model can still perform the necessary analysis to draft technical documents and manipulated as required.
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