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Summary: The most common problems, which with the manufacturers of tools meet in their work are: defects in the casting part that reveals only in the production process, so it is losing a lot of money and time on corrections, while sometimes the only solution is to design and production of tools again.
In this paper it will be shown, using CAE system, which are mainly based on the finite element method analysis of injection casting technology, which refers to the simulation of tool cavity filling, cooling process and contraction allowing for removal of shortcomings, such as the accumulation of materials, parts with thin walls, the problems in the flow of material, the residual gases, etc., which significantly reduces waste
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1. INTRODUCTION (Style: 10 PT BOLD, UPPERCASE, Spacing Before 18 pt, After 6 pt)
With the ability to fulfill various requirements, polymer materials are used in practically all areas of human activity.

New materials based on polymer has a special significance in the automotive, aviation and aerospace industry, as well as in civil engineering, electrical engineering, and telecommunications. The volume of production of polymers undoubtedly must be accompanied by growth rates in all branches of production. Modern production is impossible to imagine without polymer materials and the development of new products and placing new demands on the existing, result as consumption increase of polymer materials, development of new methods of proce.
Production of plastics has many advantages: low-cost price, low density compared to metals, easy production of parts, especially the product of complex configuration, as well as high productivity in their preparation, good dielectric properties, which find application as good electro- insulators, high resistance to acids, solvents and other aggressive environment, good ventilation and the ability to staining, good damping properties, and high resistance to vibration, which are used as good vibration isolators, good properties of sound absorption, actually good sound insulators, good antifriction characteristics, and if necessary, good frictional properties.ssing and improving existing ones.
1.2. INJECTION MOLDING (PRESSURE CASTING) 
Plastic injection molding is one of the most advanced and the most common methods of processing plastics. This is the best method of mass-produced objects of complex shapes and three-dimensional products of varying wall thicknesses that can be diversely dimension.

In addition, there is a possibility of integrating a plurality of pieces in one piece, which requires fewer steps at the conclusion of same, and this results in lower production costs.

Simply said injection is performed: a polymeric material is heated to the liquid state, then injecting into molds of the desired shape, then cooling to stabilize the size and shape of the product.

Given the importance and cost, proper selection and dimensioning of circuit elements significantly affect the working life of equipment and reliability of the production system, and thus the investment and exploitation costs.

Injection molding is the most important procedure from the economic aspects for processing thermoplastics. Performed in suitable special machine tools for the injection molding. Despite the high costs of purchase of equipment (machines and tools), this procedure gives great advantages for a serial production  of only a few thousand pieces.
The advantages of this process are:

· The accuracy of the dimensions and shape of the object,

· Manufacture of parts of complex structure,

· Product with a clean and smooth surface in a variety of colors,

· Great possibilities of finishing, processing, dressing,

· Rapid production of large series,

· The high efficiency of material and

· Less space required for the injection process.

 
Computer modeling and calculation using the finite element method alovs to analyze the casting process under pressure, in order to predict the behavior of plastic castings and helps to obtain high-quality production.

The analysis can optimized casting position points, the casting channel system, it predicts the events of the process and correct potential errors cast. 

The mold producers can analyze the effect of un-unique temperature of casting, optimize the valve opening time intervals and compare the flow of materials  in conditions of cold or hot casting channel.

Software analysis on Autodesk allows improving the design and reducing the cost of development, through the use of digital prototypes.
2. SIMULATION

To determine the optimal casting point the used software is Autodesk Moldflow.

Autodesk Moldflow offers tools that are easy to use, and make  easier  simulation and optimization of cast pieces, molds and tools, long before the start of production.

This software simplifies the simulation of casting under pressure and makes it easier to optimize the casting elements such as casting  points, distribution channels and openings.

Through preparatory adjustment and interpretation of the results provides insight into the impact of changes in wall thickness, the position of the casting points, choice of materials and geometry change.

This work will show simulation of casting  point  in the process o under pressure, respectively software analysis in Autodesk that allows the improvement of the design and reduce the cost of development.

2.1.  PHASE OF DETERMINING THE OPTIMAL CASTING POINT
Using the CAE system, that are mainly based on the finite element analysis is  performing  injection molding technology, which refers to the simulation tool cavity filling with different plastic materials, the process of cooling, shrinkage, etc..

This removes the disadvantages such as accumulation of material, too thin walls, problems in the flow of materials, residual gases, etc., Which significantly reduces waste.
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Fig. 1 MoldFlow Simulation 
For the above model is made the Moldflow simulation to determine the correct position for casting point. The simulation confirmed that the selected item is adequate and that there will be no problems in the injection molding process. The full Moldflow analysis is in an attachment.

The simulation shows that the is a possible occurrence of gas inclusions in the work part, in Picture  2. It is necessary to take air with  channels from these areas and make deaeration to prevent an occurrence of gas inclusions.
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Fig. 2 The areas with  possible occurrence of air inclusions
2.2.  PHASE OF 3D MODEL CONSTRUCTION
Having previously done Moldflow simulation and found the optimum casting point approaches to the development of the construction. During the  creating a 3D model of the structure it is necessary to follow the following steps:

· Make a rough concept

· Making a detail 3D construction 
 When creating a rough concept, it is necessary to make an appointment with the schedule of work pieces and cooling of work surface.
At the same, it is necessary to care that cooling is as close to the work part. Very important is to show the arrangement of the ejector to be able to approve the position of ejectors.It is necessary to show the way of casting which may be:

· Tunnel tundish  (This sets up on the side of the workpiece or some other less visible and sensitive area, and it is  separated automatically from the working part when opening the tool)

· Film tundish (Tundish in strip form which is used for the production of flat products of large surface area)

· Banana tundish (used for casting from  the inside of the workpiece)

· Spot-casting (When it is desired to avoid additional processing of the working part, the tundish is separated on the place of  cross-section)
Also, it is important to determine the correct dimensions of the housing, in order to prevent deformation of the housing during operation tools. It is necessary to take care about  the dimensions of the tool, which means, on which machines tool will be working. Constructor receives a drawing of molding  machine  on which is presented the distance between the guide rails of the machine. It is important therefore that within this distance the tool should be set up, Picture 4.
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Fig. 3 Part of the drawing  molding machine  with the guide rail spacing shown
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Fig. 4 A rough concept with dimensions, cooling and ejectors 
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Fig. 5 A rough concept with thicknesses of all  tool worksurface 
After defining, creating a rough concept, it begins with a detailed 3D models of construction. If we  have additional requirements, we access to the correction of 3D models construction, technical documentation, etc.
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Fig. 6 3D model  construction
3. CONCLUSION 
For shown  model  Moldflow simulation is done to determine the correct position for casting point. 

Simulation shows that selected casting point is adequate and that there will be no problems in the injection molding process.

The simulation shows that the is a possible occurrence of gas inclusions in the work part. It is necessary to take air with  channels from these areas and make deaeration to prevent an occurrence of gas inclusions.

Software analysis on Autodesk allows improving the design and reducing the cost of development, through the use of digital prototypes.
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