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  Abstract 

This article discusses the issues of evaluating the effectiveness and operability of 

parts and assemblies made of engineering polymer materials. By regulating stress 

relaxation, it is possible to predict the durability of polymer materials, to most 

accurately assess their efficiency and operability. 
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1 Introduction.  

The production of polymer materials is one of the most rapidly developing industries 

in our country. Polymer materials have turned from substitutes into irreplaceable 

materials used in many fields of technology and in the production of household items. 

Modern mechanical engineering, tractor construction, instrument engineering, 

electrical engineering, construction machinery, chemical industry, agriculture, etc. 

cannot exist without the use of polymer materials. 

Such a wide application is determined by the variety of properties of polymers, 

depending on their chemical structure. High technical indicators of machine parts and 

mechanisms in industry are determined, as is well known, by a rational and optimal 

choice of materials, manufacturing technology and design. Depending on the 

operating conditions, these machines and mechanisms have different reliability and 

durability. 
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The development of domestic and world science and technology testifies to the 

enormous and increasing importance of composite materials. Their use will increase 

the reliability and durability of parts in conditions of friction and wear, reduce the 

mass of materials and energy consumption, as well as the cost of machines and 

mechanisms. 

The main directions of economic and social development of the Republic of 

Uzbekistan provide for the radical modernization of machinery and technology in 

mechanical engineering [1], in which the use of polymer materials plays a significant 

role, allowing to reduce the material intensity of structures, labor costs, save energy, 

improve the quality, reliability and durability of products. 

The solution of the above tasks requires in-depth research to determine and predict 

the durability of polymer materials, taking into account relaxation processes, 

depending on temperature, environment, deformations and other factors. The 

processes of interaction of polymer materials with the environment under the 

conditions of external factors are among the most difficult tasks of polymer materials 

science [2]. 

Currently, the Government of the Republic of Uzbekistan pays close attention to the 

development of mechanical engineering and the development of import-substituting 

and export-oriented engineering materials using local material and energy resources. 

As an example, we can cite the creation in the shortest possible time in Asaka in 1996 

of the Uz DAEWOO automobile plant, in Kashkadarya in 2001 of the Shurtan gas 

chemical Complex (SHGHK), in Tashkent in 2011 of General motors, which 

successfully operate and make a huge contribution to the economy of the republic. 

In our country, the production of polymers and plastics based on them began in the 

80s of the twentieth century. Currently, plastics are produced in many cities of the 

republic: caprolactam – in Chirchik, polyethylene of various brands – in Kashkadarya 

region, nitron fibers – in Navoi and furan resins - in Ferghana. 

Currently, SHGHK produces various grades of polyethylene granules [3] used for the 

national economy and in the machine-building industry (Table.1) and products are 

produced whose name and volume of production are given in Table 2. 
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Table 1 Brands of polyethylene produced in SHGHK 
Low 

density polyethylene 

Medium density 

polyethylene 

High density polyethylene 

F-Y720 R-0333 F-Y240 I-0754 

F-Y920 WC-Y734 P-Y242 B-Y456 

F-0120 F-Y336 P-Y342 P-Y456 

F-0220 WC-Y434 F-Y346 I-0760 

F-0320 Р-Y337 O-Y446 B-Y460 

I-0525 R-0338 R-0448 I-2560 

I-1625  B-Y250 I-1561 

  O-Y750 O-Y762 

 

Table 1 
№ Name of goods Productivity per year, (thousand tons) 

1 Polyethylene granules 125 

2 Liquefied gas 100 

3 Gas condensate 100 

4 Sulfur (granules) 125 

  

    Currently, the following products are manufactured in SHGHK: 

- Pipes and fittings (made of polypropylene); 

- Aluminum composite panels; 

- Details for drip irrigation and other details. 

 

2.Methods 

The main local raw material source for machine-building polymer parts can be 

polyethylene granules of various brands (Table.1). However, in order to ensure the 

required durability of machine-building parts, it is necessary to conduct a complex of 

physico-mechanical and tribotechnical studies in order to develop scientific and 

technical recommendations for their rational use. 

It should be noted that products made of polymer and composite materials are used 

in almost all sectors of the economy of the republic and are widely used in mechanical 

engineering, in particular automotive, instrument making and tractor construction, 

as well as in everyday life in the manufacture of consumer goods, while the durability 

of parts and assemblies of machines made of polymer materials is of particular 

importance. 

It is known that the durability of machine-building polymer materials is determined 

by the empirical formula [1]:    
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     (1) 

Where,  0  constant close to the period of the thermal vibrations of atoms (10-12 - 10-

13 с), u0  energy of chemical bonds;   structural factor;   voltage; k  Boltzmann 

constant; T  absolute temperature. 

However, this formula did not take into account the durability of polymer materials 

under stress relaxation conditions, taking into account vibration, friction and wear. 

We have obtained the durability equations of polymer materials operating under 

stress relaxation conditions taking into account vibration, friction and wear [4]. 

Stress relaxation in the presence of friction and wear is described by the equation [2]: 

  (2) 

where, σt – equilibrium stress; E0 – is the instantaneous modulus of elasticity; A, n – 

are the constants of the material; , a – are the parameters of the relaxation core;  t – is 

the experiment time ; τ – is the relaxation time. 

      As a result of substituting equation (2) into equation (1), we obtain 

     (3) 

      where, 

     (4) 

Coefficient of linear viscoelasticity. 

To obtain the range of performance of a polymer material, the values of о, uо, io and 

 are determined experimentally. 

Studying the influence of structural, technological and operational factors on stress 

relaxation, it is possible to evaluate the durability of machine-building polymer 

materials for a wide range of technological and operational factors. 
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3. Conclusions 

Summarizing, we note that by regulating stress relaxation, it is possible to predict the 

durability of polymer materials, to most accurately assess their efficiency and 

operability. 
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