TEKA. COMMISSION OF MOTORIZATION AND ENERGETICS IN AGRICULTURE — 2012, Vol. 12, No.4, 41-43

The study of physical and mechanical properties
of fabrics for production of special clothes

Helen Demyanenko, Nina Mikhaylova

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. Detailed below is an experimental study of
physical-mechanical and protective properties of special
fabrics exposed to the effects of organic solvents.
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INTRODUCTION

The protective functions of special clothes
depend substantially on the material selected for
their production. Nowadays the advanced
technologies allow manufacturing clothes of
improved safety, which provide protection from
the effect of aggressive media. The analysis of
standards applied to special clothes showed that
there is no clear classification of protective clothes
on their purpose of function. This results in a very
ambiguous specification of standard values of
clothes. We have to distinguish certain blocks to
combine products of fabrics that can provide
protection for occupational groups including the
same or similar hazardous factors according to the
possibility of causing damage.

OBJECTS AND PROBLEMS

For actual labour conditions at car service
stations and motor transport companies it is typical
to have not just one but several acting hazardous
and harmful production factors: mechanical
damages, oil products, high and low temperatures,
electric current, dust, toxic substances, acids,
alkalis, organic solvents, static electricity and
common production dirtying. Hence it became

necessary to study special materials of domestic
manufacture used in production of a special suit for
protection of people working with organic solvents
taking into account the antistatic properties as
well.Determination of the effect of organic
solvents on the change of physical-mechanical and
protective values of special materials.

Materials and results of study. Special textile
materials of domestic batch manufacture and their
physical-mechanical, protective, hygienic and
antistatic properties were examined in laboratory
environment in relation to the resistance to organic
solvents. The examination covered fabrics with
different fibre composition and various types of
impregnation:

- Art. 81415A (oil-lubricant-waterproof,
composition: polyester 67%, cotton 33%)

- Art. 18422 AXM (oil-lubricant-
waterproof, composition: polyester 67%, cotton
33%)

- Art. 81415  (lubricant-waterproof,
composition: polyester 67%, cotton 33%);

- Art. 81412  (lubricant-waterproof,
composition: polyester 67%, cotton 33%);

The following organic solvents were taken as
aggressive medium: acetone and benzine. The
basic criteria for assessment of physical-
mechanical, protective, hygienic and antistatic
properties of materials were surface density[GOST
3811-72], thickness [GOST 12023-93], breaking
load [GOST 3813-72], elongation at rupture
[GOST 3813-72], rip load [GOST 3813-72],
organic solvents and oil products resistance [DSTU
GOST 12.220:2004], air permeability [GOST
12088-77].The tests were carried out in
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consideration of the European Standard [DSTU EN

1149-1:2003 “Electrostatic properties. Specific
surface  resistance  (testing methods and
requirements)” applicable in Ukraine]. The

examination was conducted with use of the
following equipment: analytical balance VLA-
200M, thickness gauge TP 25-II, tension testing
machine PT-250-M, air permeability meter VPTM-
2, surface electric resistance meter IESTP-1.
The properties of examined materials are given in
table 1.

the degree of connection between the elements of
material structure. Reduction or increase of these
values after the impact of aggressive substances
can indicate the change of this structure. Tables 2,
3, 4 and 5 represent results of the examination how
the physical-mechanical and antistatic values of
materials changed after being treated with organic
solvents.

Table 2.Change of physical-mechanical and antistatic values
of the material Art. 81415 A after organic solvents treatment

Parameters Output data After treatment
Table 1.Physical-mechanical, protective, hygienic and P acetone | benzine
antistatic properties of textile materials Breaking load, N
Fabric articles Art. warp 1058,0 1007.8 |1149,0

Parameters QI415A | 18422AXM | 81415 1412 weft ' 670,0 591,3 1662,0
Surt 2 225 210 216 Elongation at rupture, %
d;rls?feof warp 18,2 190 192
ol cyg/m2 weft 22,5 22 |21,9
Thickness, 0,31 |0,40 0,30 0,30 Aggressive substance impact
mm resistance, %
Breaki warp 95,3 108.8
o N weft 913  [9838
war;) 1058.0 _1707.0 9653 10613 Surface electric resistance, 0,13-10°  10,35-10°]0,13-10°
weft 670 436 614 6043 ohm
Elongation at . . o
rupture, % Table 3.Chang§ of physical-mechanical and aqtlstatlc values
warp 24,5 13,5 20,7 18,5 of the material Art. 18422AXM after organic solvents
weft 18,1 13,8 23,0 22,7 treatment
Rip load, N Parameters Output data | acetone | benzine
warp 49,7 30,1 40,2 67,3 Breaking load, N
weft 42,8 29,4 37,2 49,8 warp 707,0 625,6 |640,0
Air 50,17 43,50 57,0 56,5 weft 436,0 3904 |422,0
pergne%bility, Elongation at rupture, %
dm’/m’s warp 13,5 11,2 [122
Water 0,08 0,12 0,09 0,08 weft 13,8 14,3 13,0
absorbency, Aggressive substance
Yo . . - - impact resistance, %
Slurftage 0,13-10° [1,66-10 1,66:10~ |4,62-10 warp 88,5 90,5
electrie weft 89,5 96,8
resistance, Surface electric resistance, |1,66:10°% 0,35-10°]1,66-10%
ohm ohm

According to the analysis, all the fabrics
have approximately the same thickness and surface
density but different strength  properties
[Chubarova Z.S.,1988]. Rather low water
absorbency values can be explained first that these
fabrics mainly contain polyester hydrophobic
fibres in their composition and second that they are
appropriately impregnated. Protective properties of
textile materials when contacting organic solvents
can be determined by their chemical resistance.
The change of the breaking load value of fabrics
after their treatment with aggressive substances
during certain time is mostly used as chemical
resistance criterion. Values of strength were
selected as criterion of chemical resistance because
they belong to basic parameters used for assessing

Table 4.Change of physical-mechanical and antistatic values
of the material Art. 81415 after organic solvents treatment

Parameters Output data | acetone | benzine
Breaking load, N
warp 965,3 857,5 11006,1
weft 614,0 656,6  |656,6
Elongation at rupture, %
warp 20,7 19,3 21,7
weft 23,0 240 247
Aggressive substance
impact resistance, %
warp 88,8 102,7
weft 106,9 1075
Surface electric resistance, |1,66-10™ 1,66:10™[1,29-10™
ohm
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Table 5.Change of physical-mechanical and antistatic values
of the material Art. 81412 after organic solvents treatment

Parameters Output data| acetone | benzine
Breaking load, N
warp 1061,3 1002,9 [1140,9
weft 604,3 5684 |574,9
Elongation at rupture, %
warp 18,5 18,7 20,0
weft 22,7 227 213
Aggressive substance
impact resistance, %
warp 94,5 107,3
weft 94,1 95,1
Surface electric resistance, [4,62:10"  [3,33-10"3,05-10"
ohm

CONCLUSIONS

According to the testing results, the following
conclusion can be made up. The fabric article 81415A
has the highest values of breaking loads after treatment
with organic solvents and the highest resistance to the
impact of aggressive substance. The fabric article 18422
AXM has the lowest values accordingly. The fabric
article 81415A, according to the examination results,
has the surface electric resistance in compliance with
requirements of DSTU EN 1149-1 as well.

REFERENCES

1. Brezhnev A.A., Izmerov N.F., 1985.: The
encyclopaedia of labour safety and hygiene, volume 1.
— M.: Profizdat. — p. 696.

2. Stekolshchikov M.N., 1986.: Hydrocarbon solvents.—
M.: Khimiya. — p.120.

3. Maksimov B.K., Obukh A.A.,1978.: Static electricity
in industry and means of protection. — M.: Energiya.—
p-80.

4. DSTU 3974 — 2000., 2000.: The system of products
development and production startup. Rules of
conducting research and design works. General
provisions — K.: Derzhstandart Ukrainy. —p. 34.

5. GOST 15001-88.,1988.: Products of production and
technical purpose — M.: Standards press.— p.8.

6. DSTU EN 340 — 2001.,2001.: Special protective
clothes. General requirements — K.:. Derzhstandart
Ukrainy. — p.7.

7. GOST 11209-85., 1985.: Cotton and mixed protective
fabric for special clothes. Requirements specifications
— M.: Standards press. — p.14 .

8. DSTU EN 1149-1:2003.,2003.: Electrostatic properties.
Specific surface resistance (methods of testing and
requirements) — K.: Derzhstandart Ukrainy.— p.S8.

9. Chubarova Z.S., 1988.: Methods of quality
assessment of special clothes — M.: Legprombytizdat. —
p.161.

10. GOST 3811-72.,1972.: Textile materials. Textile
fabrics, nonwoven fabrics and piece-articles. Methods
for determination of linear dimensions, linear and
surface density. — M.: Standards press. — p.10.

11. GOST 12023-93. Textile materials. Fabrics. Methods
of thickness determination. — M.: Standards press,
1993. —p.9.

12. GOST 3813-72.,1972.: Fabrics and piece-articles.
Methods of determining rip properties in tension. — M.:
Standards press. — p.10.

13. DSTU GOST 12.220-2004.,2004.: Personal protection
means. Method of determining strength of materials
and seams to the impact of aggressive media. — K.:
State Customer Standard of Ukraine. — p.18.

14. GOST 12088-77.,1977.: Textile materials and products
of them. Method of determining air permeability. — M.:
Standards press. — p.10.

15. GOST 3816-88.,1988.: Textile fabrics. Methods of
determining ~ water-absorbing ~ and  waterproof
properties. — M.: Standards press. —p.13.

16. GOST 19616-74.,1974.: Woven and knitted fabrics.
Method of determining the specific surface electric
resistance. — M.: Standards press. — p.4.

17. Kolesnikov P.A.,1971.: Basic principles of designing
heat-shielding clothes. - M.: Light industry.- p.111.

18. Buzov B., Pozhidaev N., Modestova T., Pavlov A.,
Flerova L., 1972.: Laboratory practices on the course
of “Study of sewing production” / — M.: Light industry.
—p.383.

19. Deyneka 1., Mychko A., 2008.: Methodical
foundations for the investigations of protective
materials against aggressive reagents // Scientific
Herald, Mukachev, Technological Institute. — No 5 — p.
39 —45.

20. Volodymyr Gavrysh, Marina Morneva. 2010.:
Development of high resource plasma spraying
equipment and prospects of its usage in food industry //
TEKA Kom. Mot. i Energ. Roln. — OL PAN, 10A,
139-144.

21. Vladimir Gavrysh, Marina Morneva. 2010.: Lathe
turning with plasma heating of hard-to-treat materials //
TEKA Kom. Mot. i Energ. Roln. — OL PAN, 10C, 63—
69.

HUCCJIEJOBAHUE ®N3NKO-
MEXAHWYECKHNX CBOIICTB MATEPHAJIOB
JUISI M3TOTOBJIEHHSI CIIELIAAJIHHOM
OJIEJKIBI

Enena Jlemanenxo, Huna Muxaiinosa

AHHOTanus. B crarbe mpencTaBieHbl KCHEPUMEHTAIbLHbIC
UcCIIeIoBaHMs (PU3UKO-MEXaHMYECKUX ¥ 3aIlUTHBIX CBOHCTB
CHeLUANBHBIX MAaTepHaJIOB OTEYECTBEHHOI'O IPOM3BOICTBA,
UCIIONB3YEeMbIX HPH U3TOTOBICHHUH CIELIOASHKIBI IS 3aLIUThI
ciuecapeil 1O PEMOHTY aBTOMOOWIeEH, paboTalommx ¢
OpraHUYEeCKUMH PACTBOPHUTEILSIMH C YI€TOM aHTHCTATUYECKHX
CBOICTB.

KnioueBbple ciioBa: (U3NKO-MEXaHHYECKHE CBOMCTBA,
OpraHMYecKue PacTBOPUTEIH, CIELOASKIA UL clecapei 1o
PEMOHTY aBTOMOOHIICH.



