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 abstract
In this work, the influence of astragals as a Na no-sized reinforcing material on the kinetics of vulcanization, crisscrossing density, and mechanical properties of Nitrile -butadiene rubber (NBR) was investigated. With this purpose, compositions were prepared for the properties of NBR    with different content of Astragals at 1, 3, and 5 mass fractions. Their results were compared with the reference compound without antiparticles. The presence of Astragals and its distribution in the NBR BTFR matrix was confirmed by determining the melt flow indicators of the binary system. I have studied the effect of Astragals modification on the main properties of NBR. This work has been carried out on purchasing NB R-based rubber for cables, which is chemically resistant to aggressive environments, more perfect, and can fully satisfy the operational properties, can be applied in our saline areas, suitable for use as a coating. To choose the vulcanization mode for the rubber mixture, the optimum and plateau vulcanization of the process was determined, and it was determined that the beginning of vulcanization starts at 117 oC and completes at 150-155 oC. The main indicators of the received regime were determined by physical-mechanical methods and compared with standard rubbers  
Keywords Astragals, Nitrile -butadiene rubber, modification, vulcanization, theology, SKI-analysis, vulcanization.
Introduction
 Preparation of Nitrile -butadiene rubber-based compositional
Several authorised laboratory rubber mixers as the research methodology [5-8] to prepare nanocomposites. First, Nitrile -butadiene rubber, BTFR BSK was plasticized in Banbury for 2 minutes to obtain rubber nanocomposites. In this work, a mill was used, which is used to obtain antiparticles [1-4] Then, the Nano filler selected in 1, 3, or 5 parts per hour was added to the plasticized BTFR and mixed in the same mixer for 1 minute. This compound was mixed with ZnO as an activator and SC as a lubricant for 0.5 minutes. Then, the stabilizers (TMQ, IPPD, and ozone wax) were combined for another 0.5 minutes [9-14]  
 The rubber compositional were kept in an oven with air circulation for 70 hours at a temperature of 70 °C to study the effect of thermal aging [14-18].
Modification of Nitrile -butadiene rubber with functional groups [19-25]
Manufacturers of general-purpose synthetic rubbers have made considerable efforts to improve their mechanical strength; such rubbers have been modified mainly with chemically functional groups. As a result of modification, it was possible to improve the strength and tack of polymeric materials. The usual way to such functional-isms is to incorporate small amounts of a monomer carrying the desired group during polymerization. However, polymerization with different functional groups would be expensive, so only cheap reagents must be used for macro modification of elastomer with completely new physical properties [6,15]. If we use these polymers outdoors, the rubber must be protected from sunlight, and most types of these polymers have flammable properties, although additives can reduce both the modification and the flammability properties [26-30]. Butadiene terephthalate is possibly used for housings in construction, as connectors in automotive manufacturing, and in household applications such as shower heads or irons [2-6]. It is also included in the fibres of toothbrushes and false eyelashes and is used in the caps of some high-end computer keyboards [31-36]. Yarn can also be made from PBT. It has a similar natural elongation and can be incorporated into sportswear, meaning that PBT is at the forefront of materials used in the production of swimwear in chlorinated water. In addition, recent studies have shown that Nitrile -butadiene rubber [37-42] is more durable than PET-based fabrics. had excellent characteristics [42-49].
  Method
 For the modification of the Nitrile -butadiene rubber, we used astragals for the first time. It looks like this:
The astragals grown in the Nakhichevan region of the Republic of Azerbaijan was collected from the seeds collected from the upper and middle mountainous areas, mainly around the villages of Kalakh  
straggles (in Azerbaijan it is called Gavan) is a perennial herb 15-35 cm high, stem 4-20 cm long, elongated and erect or erect, reddish. Except for the inner side of the crown, all parts of the plant are covered with whitish or yellowish hairs. The colour of the stems is brown-gay, the leaves are gay-green, and the flowers are yellow. It is a deciduous shrub, 20 cm high, with dense branches forming a cushion, prickly leaves, all parts covered with thin, weak hairs. The leaves are 8–12 mm long, feather-shaped, contiguous to half of the stem, linear-cancellation. The leaves are 6-9 pairs, elliptic or oblong-ovate, 10 mm long, with sharp tips. It is bare above, sparsely or densely hairy below. The flowers form 2-3 short clusters in the axis of the leaves. Inflorescence's are flat sepal-shaped and up to 13 mm long. The calyx is 10–16 mm long, tubular, thick, short, white hairy. The teeth are serrated and greenish. Its crown is up to 13 mm long. The sail is 7-8 mm wide and oblong-elliptical.  
 The boat is shorter than the wing. The females are elongated, fluffy hairy, up to 16 mm long, the stem is naked, columnar. The beans are sexless, oblong, acute, silky-white-hairy, single- or multi-seeded. Multi-seeded, bloom in June-July. The general appearance of astragals is shown in Figure 1 

[image: 100_1714] 
Figure 1 The general appearance astragals  
When signaling the composition of astragals used in the study, its chemical composition: Selenium 1.5 mg%. There are macro- and microelements (calcium, silicon, aluminium, iron, magnesium, cobalt, zinc, copper, manganese, molybdenum, chromium). We determined the chemical formula and carried out in Figure 2  
[image: Изображение химической структуры]
Figure 2. Approximate chemical formula of astragals 

Results and Discussions RESULTS OF EXPERIMENTAL RESEARCH  
 Study of geological properties
[bookmark: _Hlk166920156][bookmark: _Hlk188909625]   The system flow indices were studied and calculated at different temperatures to specify the processing parameters. The flow indices were calculated at 100ºC, 130ºC, 150ºC, 170ºC and 190ºC. The volumetric flow rate of the mixture and the dependence of the displacement rates of binary mixtures on the stress were carried out in the ITER-4 installation. Studies were carried out to determine the flow index of the alloy of the manufactured composition, and the results are shown in Figure 1-5.


Figure 1. Liability index of the composition      Figure 2. Liability index of the composition  
[bookmark: _Hlk188909361]  at temperature100ºC                                                  at temperature150ºC                                                       

Figure 3.  Flow ability index of the composition       Figure 4. Flow ability index of the at temperature   
   120ºC                                                                        .                        190ºC.

Figure 5. Flow ability index of the at temperature   170ºC       
 As a result of the analysis, it was determined that astragals are compatible with butadiene terephthalate and can form a composition with it in different proportions. However, it was determined that the best result is obtained when the astragals component in the composition is 10 parts by mass. Considering all this, we aim to improve the physical and mechanical properties of polybutadiene terephthalate
The presence of functional groups formed by using astragals in the polymer can be clearly seen in Figure 6, which is confirmed by IKS-analysis. so it can be safely said that some of the properties of this polymer can be eliminated by modifying it with astragals.     
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Figure 
 
[image: C:\Users\ADNSU\Desktop\Ekran şəkli 2024-07-02 113851.png]Figure 6. The result of x-ray analysis of polymer with astragals   
To study the chemical resistance and other physical and mechanical properties of butadiene terephthalate and astragals, rubber mixtures were made on their basis. Therefore, the optimal recipe was determined (Table 2) 
                                                 Table 2. Composition of rubber compounds
	  Component name
	Standard 
	 Proposed

	 NBR
	100
	100
	100
	95
	80

	 Sulphur
	3
	2
	2
	2
	2

	altars
	0,5
	0,5
	1
	1
	1

	katas
	0,5
	0,5
	1
	1
	1

	ZnO
	4
	4
	4
	4
	4

	Neozon-D
	2
	2
	2
	2
	2

	  Stearin
	1
	1
	1
	1
	1

	Rosin
	2
	2
	2
	2
	2

	P-803  Technical carbon
	20
	20
	20
	20
	20

	P-234- Technical carbon
	50
	50
	50
	50
	50

	 Astragals
	-
	-
	-
	5
	10




Rubber mixtures were prepared in a laboratory oven at 90-130°C for 12 minutes. 
To confirm the chemical resistance of butadiene terephthalate and astragals in aggressive environments in comparison with standard rubbers, we prepared rubber mixtures using standard recipes and the recipe proposed by us and determined the physical and mechanical properties of vulcanizes of these compositions. The vulcanization process of the rubber mixture prepared by us was carried out at a temperature of 158 ° C for 25 minutes. Physical and mechanical indicators of vulcanizes were determined (Table 2 and 3).
Table 2. Physical and mechanical properties of vulcanizes of rubber mixtures
	Name of indicators 
	Vulcanization based on standard rubber mixture
	Vulcanization obtained based on the proposed rubber mixture

	1.
	Fracture strength limit, MPa
	                         17
	16,7
	16,6
	       18,1
	18,9
	18,8

	2
	 Relative elongation, %
	320
	330
	300
	360
	380
	395

	3
	 Relative residual deformation, %
	12
	14
	12
	12
	12,2
	12,5

	4
	 Tear resistance, kN/m
	65
	64
	68
	68,3
	69,6
	69,2

	5
	 Friction, cm3/Wh
	59
	60
	56
	60
	59
	58,5

	6
	 Bond strength to metal, Mpa:
steel-3
brass
	5,8
-
	5,4
-
	5,5
3,6
	8
5,1
	9,2
6,2
	9,8
6,9

	7
	 Brittleness temperature,0C
	11
	-
	28
	25
	25
	24

	8
	 Strength on TM-2, conventional unit
	82
	80
	78
	82
	81,6
	82,1

	11
	Rebound Elasticity, %
	10
	11
	14
	13,7
	14
	13.8


  
 Table 3    Physic-mechanical indicators of vulcanization of rubber mixtures 

	Name of key indicators
	Requirements of the standard
	Results from the experiment

	Tensile strength, MPa
	17
	16,7
	17,4
	17,8
	18,9
	17,5

	Relative elongation, %
	320
	330
	300
	360
	380
	395

	Relative residual deformation, %
	12
	14
	12
	12
	12,3
	12,6

	Tensile strength, kN/m
	65

	64
	68
	68,3
	69,6
	69,2

	Friction, cm3/Wh
	59
	60
	56
	61
	59
	52

	Metal bond strength, MPa:
steel-3
brass
	5,8
-

	5,4
-
	5,5
3,6
	8,3
5,4
	9,4
6,2
	9,8
6,9

	Brittleness temperature, oC
	-

	-
	28
	26
	25
	24

	Strength on TM-2, conventional unit
	82

	80
	78
	82
	81
	82


 RESULTS
1. By replacing NBR with astragals, it was determined how the modification process affects its mechanical properties.
3. The ozone resistance of the obtained resins showed that they are chemically very stable. Taking this into account, the proposed rubbers can be used in the manufacture of products that are resistant to ozone, oil, gasoline, and can operate in aggressive environments.
4. As a result of scientific research, it has been proven that resins based on nitrile butadiene rubber and astragals nanomaterial can be special-purpose products. These rubbers can operate in a wide temperature range and in different climates. Ours is an NBR-based rubber that can be used for general-purpose optical cables.
5. The proposed composition allows you to significantly increase the strength of the connection of rubber with metals (steel-3, brass), increase resistance to gasoline, and improve the tensile strength index.… 
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120˚C
1 ci yük	0	2	4	6	8	-4.28208	-4.17627	-4.07577	-4.00886	-3.88002	2 ci yük	0	2	4	6	8	-3.6452	-3.54139	-3.51201	-3.43886	-3.29712	3 cü yük	0	2	4	6	8	-3.32904	-3.25395	-3.20564	-3.13618	-2.99271	4-cü yük	0	2	4	6	8	-3.15145	-3.06514	-2.99548	-2.90117	-2.82412	butadienterftalat mass.ph.

log Q, sm3 * san-1


190˚C
1 ci yük	0	2	4	6	8	-3.29942	-3.36077	-3.3646	-3.26034	-3.18189	2 ci yük	0	2	4	6	8	-2.76358	-2.79831	-2.80023	-2.73657	-2.62678	3 cü yük	0	2	4	6	8	-2.52264	-2.54487	-2.52987	-2.49045	-2.35691	4-cü yük	0	2	4	6	8	-2.34334	-2.37778	-2.26827	-2.31338	-2.18942	butadienterftalate nass.ph.

log Q, sm3 * san-1


170˚C
1 ci yük	0	2	4	6	8	-3.46025	-3.58398	-3.51897	-3.47637	-3.2216	2 ci yük	0	2	4	6	8	-2.88006	-3.01967	-2.95997	-2.91284	-2.67498	3 cü yük	0	2	4	6	8	-2.61367	-2.78305	-2.69322	-2.66654	-2.44382	4-cü yük	0	2	4	6	8	-2.35153	-2.56849	-2.49534	-2.46412	-2.23419	butadienterftalate mass.p, k.h.

log Q, sm3 * san-1


100˚C
1 ci yük	0	2	4	6	8	-4.37561	-4.35714	-4.38437	-4.24215	-4.15094930943049	2 ci yük	0	2	4	6	8	-3.76978	-3.72665	-3.7478	-3.62578	-3.52117	3 cü yük	0	2	4	6	8	-3.5123	-3.43865	-3.44063	-3.33974	-3.24918	4-cü yük	0	2	4	6	8	-3.31352	-3.263	-3.25106	-3.13883	-3.03368	, mass.p.

log Q, sm3 * ssek1


150˚C
1 ci yük	0	2	4	6	8	-3.84116	-3.75051	-3.60567	-3.64651	-3.50476	2 ci yük	0	2	4	6	8	-3.23045	-3.16642	-3.04747	-3.1003	-2.97984	3 cü yük	0	2	4	6	8	-2.96064	-2.88206	-2.77445	-2.84023	-2.71893	4-cü yük	0	2	4	6	8	-2.78003	-2.73545	-2.60888	-2.6685	-2.52172	butadieneterftalat mass.ph.

log Q, sm3 * san-1
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