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At present time the compound materials insluded organic and inorganic components differed
by mechanical, chemical and electrical properties such as glass-fiber materials and its
components, have a wide distribution for work in a high electric fields. An interface physical
properties in that materials mostly define the quality of that goods.

In this article the adhesion buildup matters of the surface of glass fibers as a compound
structure are considered after influence the electrical torch and barrier discharges..During the
glass fibers production the paraffin and polyterpen lubricants are applied on their surface,
that on the one hand protect them from mechanical damages and moisture influence and on
other hand strongly reduce the wettability and adhesion on the border of phase division —
glass fiber - binding agent [1-3].

For estimation of adhesion properties changes after the different type of treatment the method
of contact moistening angle measurement based on connection between adhesion work, where
solid contacts with liquid, and the equilibrium contact moistening angle was used.

In turn the adhesion work was calculated by formula of Dupre-Yung:

Wa =y x(1+cos8) (1)
where y - surface tension of the working fluid
6 - contact moistening angle

The bundle of glass fibres as a compound structure is considered, that depending of function
has different number of fibres (from thousand to 10%-.10%). The diameter of each fibre is 12-
13 p . Therefore the soaking of that structures is very difficult and the whole soaking both a

free and twisted bundle in content of glass fabric isn’t solved yet. The fibres moistening by
binding agent depends of surface energy value, that also depends of activation degree of glass
fibres surface. For absolute analysis was considered, which process characteristics the contact
moistening angle reflects. During the moistening of solids surface by liquid three physical
bodies take part in this process:liquid, solid and gas. The contact moistening angle is the
characteristic of the equilibrium state in system of these three bodies, i.e when the drop on
the surface is on equilibrium state.According [4] the balance in liquid — solid — gas system is
described by formula:
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where AAS - virtual displacement of liquid
AG - change of the free surface energy in system

In turn this change connects with surface tension factor - y, seeming surface change -
AAs and roughness factor — r. If the roughness factor is set [5] by expression:



AA
r=—>=" >i {3}
AA

the change of the free surface energy can be written as [4] :
AG® = AA, xrx(y/SL —756)+AA5 X7 ><cos(6?S —AHS) {4}

where S,L,G is refered to solid, liquid and gas; y - surface tension factor on the border of
mediums; &, - seeming moistening angle; A6; - virtual change of angle.
In this case an equilibrium condition will be described by formula:

I’X(]/SL—]/SG)+7/LGXCOS(95 =0 {5}
If to enter the specific work notion for this system like in [4]:

Tisc =Vse TV ~ Vsl {6}
we will get the follow expression:

T\ =71 x(l +%cos 495] {7}

Practically this formula is the formula of Dupre-Yung {1} for the surface with roughness — .
From comparison of formulas (7} and {1} we have got the formula:

cosfs = xcosb) {8}

For bundle of glass fibres, that aren’t fluffed up these angles aren’t same {fig.1}
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Figl.Moistening scheme of the glass fibres compound structure.

Physically it means, that we can’t measure the angle arised at the beginning of liquid wicking
in slot on the surface.

If the bundle of glass fibres is presented like compound ordered structure, the roughness
factor — r can express as:

cosfs =rxS, xcosf, —S, {9}



where S, and S, — the parts of total area, that belong to each constituent of the ordered
structure in projection; S, — the part of fibres projection; S, — the part of gas space between
them.

. . T
From expressions {7} and {8} we can see, that roughness decreases 6, if 6, < 2 1.e when

liquid moistens the surface. When 6, >5, i.e when liquid doesn’t moisten the surface,

roughness increases 6. For the glass fibres surface layer the range of measured moistening

angles is approximately 25° - 70°. If the fibre diameter is marked through R, for structure we
can get approximation, that when g, >25°, S, ~cos@ and S, ~1-cosd
The roughness factor in this case will be:

"0
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r:Rx(iz 26?1): 2 (10}

2Rxcosf,  cosH,

and the seeming angle of the compound structure will be:

cosHS:cosﬁlx(l-i-%—Hlj—l {11}

From formula (11) we can see, that the moistening angle of compound structure 6 is
changed from 30° to 110° while 6, is changed from 30° to 60°. Calculations have shown, that
the contact moistening angle of compound structure 6y is greatly differed from 6, when 6, is

very big and is almost same with it when 6, <40°.

Physically it means, that for non-activated fibre surface liquid will cross from fibre to fibre{
dotted line on fig.1}and will leave behind the hollow occluded gas space between
neighbouring fibres. When the surface is activated, i.e on small natural moistening angles
liquid will fill the occluded gas and on presence of proximities between them will penetrate
into glass fibre bundle.The bubbles capture phenomena is disappeared and as a result the
bundles soaking is sharply improved, that is very important during the fibre glass materials
production. For the glass fibres fluff up before theirs entry in bath with binding agent the
opposing torch dischrges scheme [5] was applied and as a result the partial discharges were
arised between the fibres inside the bundle and the activation of each fibre was increased.In
turn this phenomena has increased the discharge current on presence the glass fibres bundle in
gap.

Thus the calculations, that were done in this article, show the connection between the seeming
moistening angle and natural moistening angle for the different types of compound structures
and can estimate theirs surface activation level.
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STRUKTUR TOSKILEDICILORININ SOTHLORININ AKTIVLOSMO
SOVIYYOSININ TOHLILI

MEHDIZADO R.N., QURBANOV E.C., KORIMOV Q.M.

Toaqdim olunan maqalade siise liflorden toskil olunmus materiallarinin toskiledicilorinin
sothlarinin aktivlesdirilmasi prosesslorine baxilmisdir. Aktivlesme deracesi islanma
bucaginin 6l¢iilmasi vasitasile toyin olunmusdur. Teskiledicilore malik strukturlar {i¢iin,
sothin relyefini nazere alaraq, 6l¢ililon islanma bucaginin heaqiqi islanma bucagindan
asililigini toyin etmoayo imkan veron tonlik alinmisdir. Miiayyen edilmisdir ki, ki¢ik heaqiqi
islanma bucaginda, onun qiymeti 6l¢iilon islanma bucaginin qiymatine yaxindir. Lakin boyiik
haqiqi islanma bucaginda mayenin bir lifden digerine ke¢masi struktur toskiledicilarinin
sothlorinin islanmaya meyilli olmamasini tosdiq edir.

AHAJIN3 CTEIIEHU AKTUBAIIMU ITIOBEPXHOCTHU COCTABHBIX CTPYKTYP
MEXTHU3AIE P.H.. 'YPBAHOB 3./1., KEPUMOB I'.M.

B nanHOM cTaThe paccMaTpUBAETCS MPOLECC AKTUBALMU COCTABHOM CTPYKTYPBI.COCTOSILEH
U3 CTEKJIOBOJOKOH. CTENneHb aKTHBALUU ONPENEIsUIACh MOCPEACTBOM H3MEPEHUsT KPaeBOro
yria cmauuBaHus. [Ipw momomu TeoMeTpUdecKuX MpeoOpa3oBaHuii OBLIO IMOJYYCHO
BolpaxkeHne Jlrompe-FOHra mjisi cocTaBHOM CTPYKTYphl C  YYE€TOM IIEPOXOBATOCTH
MOBEPXHOCTH, M3 KOTOPOTO BBHITEKAET 3aBUCUMOCTb H3MEPSIEMOr0 KaXKyIIerocs yria
CMauyuBaHMs OT MCTUHHOTO. [loKa3aHO, YTO MpPU MajlOM HMCTHHHOM YIJI€ CMAuYMBAHUS €ro
3HaueHUe ONMM3KO K M3MEpSeMOMY YTy CMAadMBaHUS, YTO CBUACTEILCTBYET 00 aKTHUBAIIUU
MOBEPXHOCTU KaXKJIOTO CTEKJIOBOJOKHA B XKryTe. HampoTus, mpu OOJBIIOM HCTUHHOM YT
CMayuBaHUs KUAKOCTh IEPEXOJUT C BOJIOKHA HA BOJIOKHO, YTO TOBOPUT O ILJIOXOM
CMa4yuBa€MOCTHU MTOBEPXHOCTH COCTaBHOM CTPYKTYPBI.



