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Production of high quality products is providedrgdern conditions of internal market
development and foreign trade impact of currentuasibn on it. Increasing of the
competitiveness of products for Russian footweaustry is the main question. One way of
solving the problem is to increase the qualityhaf footwear due to applying of new materials or
materials with modified and structured charactesst

The most typical and common vices of footwear mafdgenuine leather are defects in
top layer defects of leather: cracks, crumblingnfitearing, abrasions, and others [1].

Coating and top layer cracks of leather are caaséuke crease line by the damage due to
fatigue because of repeated mechanical action {hgnstretching) and insufficient adhesion of
the coating film. The number of surface defects #ml nature of their location among the
footwear upper is largely determined by the typé properties of the leather. Chrome footwear
surface defects do not cause the termination obpisration in most cases, but significantly
detract the appearance. There is no effective meanemove these defects. In addition, a
number of surface defects during further operat&am turn into a cross-cutting.

The most common cross-cutting defects are strippimdytearing resulting from external
mechanical influences. Along with this, cross-agtcracks appear in footwear with uppers of
chrome tanning leather, including the cattle leathethe area of the bend, emerging from the
surface cracks of the top layer of the dermis, el &s through attrition of toe, vamp, backdrop
formed from surface abrasions by influence of rggubdoot punching during the prolonged
exploitation[2].

Loss of shape and trampling are also belong tonobraippers defects of footwear
significantly worsen its appearance. The extenthete defects across the area and the rate of
occurrence determined by the properties of leaibed for the uppers, right mix of materials and
pads, the degree of properties changes at moldingpeers, as well as the conditions of its
operation. Besides, there are significant numbédetects arising by the influence of external
influences of exploitation due to the deterioratioin physical and mechanical properties of
materials. Numerous scratches are the most frelyusmtountered.

Terms of genuine leather uppers exploitation, thtune and location of defects on it
depend on the type of footwear. The greatest numibeross-cutting defects is observed among

the army footwear, which is subjected to more is¢ewear than the other [3].



Materials properties are the most significant fog assessing of the quality of footwear
made of chrome tanning genuine leather, as theyepganine the technology of manufacturing
of products and the rules for operation.

Therefore the effect of radio frequency low pressynlasma on the mechanical
characteristics of the workpiece of chrome-tanngpeus of cattle was investigated. The effect
of exposure to the plasma was determined by comgpdhe characteristics of the materials
treated in the radio frequency capacitive discharigje the characteristics of control samples.

The parameters of radio frequency capacitive digghavere the following: discharge
powerW, = 0,15-2,01 kW, plasma gas flow (argds¥0,04-0,12 g/s, the operating pressure in
chambeP=13,3 -80 Pa, time of treatmernt 1 — 15 min.

Figure 1 shows the dependence of the tension duhiegappearance of the top layer
cracks and the tensile strength of the leatheherduration of the plasma treatment.

Figure 1 shows that the indicators of stress dutfiegappearance of the top layer cracks
and the tensile strength of the upper leather lagemost at the following parameters of the
plasma treatment Wp = 1,6 kW, P = 13,3 Pa, G = §/84t = 3min. The following increasing of

the plasma processing time these parameters fath §4).
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Fig. 1. Dependence of the strength of the uppedemécattle leather on the duration of plasma

treatment

Modulus of elasticity is one of the indicators thharacterize the material's resistance to
stretching. The calculation of the elastic modwdnd hardness is carried out during deformation

of the material (fig. 2).
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Fig. 2. Dependence of elasticity modulus of theasppnade of cattle leather on the discharge
power P=13,3 PaGa=0,04 g/st = 3 min)

Figure 2 shows that plasma treatment enhances l#sticemodulus at the following
parameters\p=1,6 kW, P=13,3 PaGa=0,04 g/st = 3 min. Elasticity modulus of uppers after
treatment increased by 30% comparing with the cbsample.

The results of studies of the effect of plasmatineat on the mechanical properties are

shown in Table 1.

Table 1. Effect of RF - plasma on the mechanicalperties of the uppers made of

chrome tanning cattle leathé?<13,3 PaGa=0,04 g/st = 3 min)

Sample Control Wp=1,6 kW | Wp=1,8 kW
- . 3 4 4
Leather resistance to flexure, points
. ) . 40 61 60
Resistance to abrasion, points
I 0
Elongation stress 10 MPa, % 35 34 33

Table 1 shows that leather resistance to flexing wareased after plasma treatment
relative to the control by 33%, abrasion resistamg®0%, the elongation stress at 10 MPa after
plasma treatment decreases relative to the cdmrdi6 %.

The impact of nonequilibrium low-temperature plasmnahe materials of textile industry
could lead to changes in the structure of the nadter

For leather materials mechanical properties areroeted by the forces of structural
elements cohesion and the coupling strength betweestructural elements of the material and
are characterized by the influence of external dsron the material [5 Radio frequency

discharge increases the mechanical propertiesaltletchange in the spatial conformation of



macromolecules in the material as a result of itaightening and increasing the distance
between the fiber bundles. The increased modulesasticity of chrome-tanned cattle leather is
associated with an increase of the average densifipers and hardening of the molecular
bonds.

The results of element analysis of samples of ckrtanned cattle leather are presented
in table 2. It has been established that plasnadntent does not alter the chemical composition
of leather.

Table 2 — Influence of plasma treatment on the eléraralysis of cattle leatheP£13,3
Pa,Ga=0,04 g/st = 3 min)

Elements, %
Sample C N @] P Al S Cl Cr
Control 62,34 10,08 20,24 0.44 0.8( 2.22 0.51 3{37
Experimental 59.56 11.91 22.71 - 030 1.94 0.19 83(3

Thus, the research results show that the RF plaseaament allows to increase the
mechanical properties of footwear materials whiatiesproduct consumer characteristics with
lifetime increasing.
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