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Abstrakt: The article examines and analyzes some 

specific features of the working bodies in machine tools 

used for the production of high-quality products of 

machine parts made of composite materials with high 

precision geometric dimensions. In addition, the article 

analyzes the main structural elements of the worm screw 

head in the production of precision machine parts made 

of composite materials, taking into account the thermal 

and kinematic parameters of the worm screw design, the 

effect of the direct flow heads on the rotation speed. In 

addition, the article analyzes the main factors affecting 

the increase in productivity during the production 

process, the mathematical expression of the dependence 

of thermal and kinematic factors on each other, and 

compares the effect of maintaining a constant spray 

pressure, which is the main factor of the product quality 

indicator, on the friction coefficient and inclination angle 

of the screw and nozzle head. 
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  I       INTRODUCTION  

     Currently, one of the main reasons and the most 

important for obtaining quality products in the 

production of machine parts made of composite 

materials with high geometric dimensions is the 

correct selection of technological equipment in 

accordance with the production requirements in this 

field and maintaining processing parameters at a high 

level. For this purpose and according to the 

technological characteristics of production, the 

equipment selected and constituting the production 

advantage is mainly thermoplastic automatic 

machines, extrusion machines and equipment, which 

are widely used in the mass and serial production of 

precision machine parts from composite materials. 

(Figure1)

 

Fig. 1. Thermoplastic automatic machine 

In modern times, the main reason for the inability of 

precision machine parts made of composite materials 

to withstand the effects of many chemical, biological 

and physical factors - heat, light, radiation, oxygen, 

humidity, aggressive chemical and biochemical, 

reagents, mechanical stresses, etc. during processing, 

storage and operation is the sharp increase in the 

number of by-products released during their 

production, which directly depends on the design of 

the main working production organs of the machine 
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tools that produce the product. In this regard, the 

design of the main working production organs of the 

machine tools that produce the product is required to 

be selected in accordance with the principle of the 

technological operating mode of the screws, nozzles 

and their structures.  

II DESCRIPTION OFTHE PROCESSING SYSTEM 

    One of the necessary and main characteristics of the 

screws is the variety of the degree of compression of 

these structures, which directly affects the quality 

indicators of the released product. At the same time, 

the degree of compression is characterized by a change 

in the volume of the screw, especially near the hopper 

and at the end of the screw. In this case, the degree of 

compression for the extrusion of molten composite 

material varies from1: (2.5-4). The scheme below 

shows screws of different designs depending on the 

degree of compression.(Fig.2.a, b,c,d,e)

 
a) 

 
b) 

 
c) 

 
d) 

 

e) 

Fig. 2. Screw designs: 

a) Endless screw with a conical core, b) Endless 

screw with a short compression zone, c) Endless 

screw with reduced pitches, d) Endless screw 

with a dosing zone, e) Endless screw with 

vacuum suction 

Of the screws shown in Figure 2, the most commonly 

used design in production and operation is the endless 

screw screw with a short compression zone, some 

specific features of which have been determined by 

analyzing it in this article. These screws mainly consist 

of three zones: the loading zone, compression and 

dosing zones, the scheme of which is shown in Figure 

3.

 

Figure 3. An endless screw with a short compression 

zone.  

Here, in the loading zone, the raw composite material 

is transported from the hole at the bottom of the hopper 

to the hotter sections of the cylinder. In the 

compression zone, the volume between the screws of 

the endless screw decreases, which causes the molten 

composite raw material to be compressed, as a result 

of which the displacement becomes easier, the 

temperature T increases as a result of friction,and an 

even distribution of the temperatureT in all directions 

in the molten composite is ensured. It should be noted 

that part of the temperature required for the melting of 

the composite material,T1  is provided by friction 

during the displacement of the alloy, and the other 

part,T2, is provided by the heaters of the cylinder. 

Then the total temperature of the alloy composite 

material is calculated as Tu= T1 + T2.                                                  

   III PERFORMANCE IMPROVEMENT 

      In the last dosing zone of the screw, the melting 

and pelletizing process of the composite material is 

completed, the finished mass dose passes through the 

forming head and moves towards the nozzle, where it 

is sprayed into the mold through a straight-flow 

nozzle. The nozzle, being considered the most 

important executive body of all pressure casting 

machines, fully ensures the shape and quality 

indicators of the product obtained (Figure 3)

 

Fig. 4. Straight-flow nozzle used in augers 

Nozzles are diverse and numerous in terms of type and 

design, the technological material of this element of 

the equipment, unlike the material of the screw, is 

made of copper, bronze or brass, which ensures that 

the temperature in the element is maintained constant. 
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According to the amount of pressure, nozzles are 

divided into low pressure heads up to 4 MPa, medium 

pressure heads up to 10 MPa, and high pressure heads 

above 10 MPa.

 

Figure 5. Profile of the screw channel of a worm screw 

As a result of the friction of the molten composite 

liquid against the cylinder, the pressure of the alloy at 

the end of the screw increases and the standard number 

of revolutions of the screw varies between 20-100 

revolutions/min. 

The pitch of the screw of the screw S and the depth of 

the screw thread h significantly affect the productivity 

of the machine during the technological process. The 

value of the friction coefficient of the molten raw 

material to the screw varies between 0.3-0.6. Since the 

value of the friction coefficient of 0.5 corresponds to 

the angle of inclination of the screw screws of 19°, this 

value is considered favorable from a technological 

point of view. The screw torque M significantly affects 

the degree of compression during the technological 

process. 

The speed of advancement of the screw in the channel 

of the cylinder during the spraying of the composite 

material is expressed by the following formula: 

                         V=π Dn/h 

π =3.14; D-screw diameter, mm; n-screw revolutions, 

rpm; h-screw channel depth, mm. (Figure 5) 

Modern machines for manufacturing parts from 

composite materials are equipped with electronic 

sensor devices that determine the nominal values of 

temperature and pressure, which are placed at several 

critical points on the wall of the heating cylinder and 

the nozzle. In addition, computers equipped with 

special software are used to maintain the screw speed, 

the temperature of the molten composite raw material 

and the injection pressure stable and under control 

during the technological process.   

                    IV     CONCLUSION 

    The designs of the working bodies used in machines 

that produce parts from modern composite materials 

should be selected in such a way that it is possible to 

regulate the pressure of the molten composite mass in 

the technological process, which ensures that the 

finished product obtained with the resulting pressure 

is formed to the required standard. 
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