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ANNOTATION 

The article shows the results of the above studies by the indicator: adhesive 
strength, compressive strength, tensile strength, bending strength, shear 
strength of urea-formaldehyde polymer binders. 

 

 

 

 

 

 

 

 

 

 
 

 

The basic physical and mechanical properties of polymer binders, as well as their adhesive, 

cohesive and adhesive properties depend on the structure, chemical composition and molecular 

weight of the polymers in question. 

That the adhesive ability of polymer binders depends on their structure, chemical composition 

and molecular weight we have studied the adhesive ability of polymer-polymer compositions 

having linear and branched structures, different chemical composition and molecular weight. So, 

for the research and development of composite polymer binders-adhesives with high physico-

mechanical, heat- and water-resistant properties, as noted above, a high-strength urea-

formaldehyde resin was selected as the main component of the binder, and polyacrylonitrile with 

high heat-water resistance and physico-mechanical properties, as well as melamine resin. 

As is known, the durability of adhesive compounds from among the physical and mechanical 

properties determines the adhesive and cohesive strength of polymer binders-adhesives. In this 

regard, this section discusses the results of studies of the adhesive and cohesive properties of 

modified urea-formaldehyde resins with melamine and polyacrylonitrile. 

The following are the results of studies of the influence of melamine resin and polyacrylonitrile 

on the adhesive and physico-mechanical properties of polymer-polymer composite binders. 
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Let's consider the results of studies of the effect of melamine on the adhesive and physico-

mechanical properties of urea-formaldehyde resin, that is, the change in the properties of the 

dependence of their ratio. 

Figure 1 and Table 1 show the dependences of the adhesive strength and cohesive strength of 

urea-formaldehyde polymer binders on the melamine content. 

Table 1 Physico-mechanical properties of urea-melamine-formaldehyde polymer 

composition depending on the melamine content 

№ 
Physico.-mechanical properties of composite 

polymer materials 

Melamine resin content 

0 2 4 6 8 10 12 14 16 

1 Adhesive strength - адг MPa 35 41 47 50 45 35 31 17 8 

2 Compressive strength - сж MPa 50 62 73 78 72 60 48 37 28 

3 Tensile strength - р MPa 40 48 55 59 52 42 32 20 12 

4 Flexural strengt - сж MPa 28 33 39 41 37 29 18 12 4 

5 Shear strength - сж MPa 2 7 13 18 15 12 7 4 2 

Note: curing of all polymer-polymer compositions was carried out at a temperature of 0.5 wt.h 

of sodium hydroxide at a temperature of 120 0C for 2 hours, after which they were cooled in air. 

As can be seen from Figure 1 and Table 1, all the studied urea-formaldehyde polymer binders, 

depending on the increases in the melamine content in them, have an extreme nature of 

dependence on the degree of adhesive strength, compressive strength, rupture, bending and 

shear, passage through the maximum at a melamine content of 6 wt.h, which were 

conventionally designated MFS-MS-1. At the same time, the adhesive strength increases from 35 

MPa to 50 MPa, compressive strength from 50 MPa to 78 MPa, tensile strength from 40 MPa to 

59 MPa, bending strength from 28 MPa to 41 MPa, and shear strength from 2 to 18 MPa. 

 

Fig. 1. Dependence of adhesive and cohesive strength of urea-formaldehyde polymer on the 

content of melamine resins:1-compressive strength: 2- tensile strength: 3-adhesive strength: 4-

flexural strength:5-shear strength 

Next, consider the effect of polyacrylonitrile on the adhesive and compositional properties of a 

urea-formaldehyde polymer binder. 

To determine the optimal composition of modified urea-formaldehyde resins (MFS) with 

melamine resin (MS) and polyacrylonitrile (PAN), we conducted studies of the dependence of 

adhesive strength and tensile strength, compression and bending strength of the developed 
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composite polymer binders-adhesives depending on the ratio of MFS:PAN and IFS: ms, 

Figure 2 and Table 2 show the dependences of the adhesive compressive strength of the rupture 

and compression of the polymer-polymer composition on the basis of C and PAN on their ratio. 

 

Fig. 2. Dependence of adhesive and cohesive strength of the composition on the ratio of urea-

formaldehyde resin and polyacrylonitrile 

1-compressive strength; 2- tensile strength; 3-adhesive strength;4- flexural strength; 5- shear 

strength. 

As can be seen from Figure 2 and Table 2, all polymer-polymer adhesives based on urea-

formaldehyde resin and polyacrylonitrile have an extreme character depending on the adhesive 

strength, tensile strength, compression and bending strength from the ratio of MFS and PAN. 

The optimal value of adhesive and cohesive strength is found at their ratio of 50:50 wt.h.-60:40 

wt. h. Which were conventionally designated MFS -PAN.-1 and MFS -PAN.-2. At the same 

time, the adhesive strength for walking is in the range of 54 MPa and 56 MPa; Compressive 

strength - 84 MPa and 90 MPa ; tensile strength -66 MPa and 65 MPa; bending strength -48 MPa 

and 47 MPa; shear strength-31 MPa and 30 MPa, respectively. 

Table 2 Physico-mechanical properties of polymer compositions based on urea 

formaldehyde resin and polyacrylonitrile 

№ 

Composition of the 

composition 

PAN MFS mas.h 

 

Specifications 

Compoz. materials 

 

 

10:90 

 

 

20:80 

 

 

30:70 

 

 

40:60 

 

 

50:50 

 

 

60:40 

 

 

70:30 

 

 

80:20 

 

 

90:10 

1 Tensile strength - ϭр MPa 40,0 48,0 55,0 62,0 66,0 65,0 62,0 60,0 59,0 

2 Compressive strength -ϭсж MPa 50,0 62,0 74,0 84,0 90,0 89,0 88,0 84,0 81,0 

3 Adhesive strength -ϭАдг MPa 35,0 42,0 49,0 54,0 56,0 55,0 54,0 52,0 48,0 

4 Flexural strength - ϭсж MPa 28,0 34,0 41,0 45,0 48,0 47,0 45,0 43,0 40,0 

5 Shear strength - ϭсжд MPa 6,0 16,0 22,0 28,0 31,0 30,0 28,0 27,0 25,0 
 

Thus, as the research results shown in Figures 1 and 2, as well as Tables 1 and 2, show, for all 

the studied indicators: adhesive strength, compressive strength, tensile strength, bending 

strength, shear strength of urea-formaldehyde polymer binders. Significantly higher than the 

specified properties of urea-melamine-formaldehyde polymer binders. 
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