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Cenosivesi naneni 3i CMibHUKOBUM 3AN0BHI08AUEM HA OCHOGI
nosimepnozo nanepy <Nomexs> wWuUpOKo GUKOPUCMOBYIOMCS Y
810N0610aNLHUX KOHCMPYKUIAX PIZHOMAHIMH020 npusnauents. B
npoyeci eupobHuYmMEa maxux naneseli 0esaKi YUHHUKU MexXHOII0-
2141020 Npouecy, maxi K HAHOC 36 °A3Y101020 HA CMITLHUKOBUL
3anoeHI068a1, memMnepamypHi pedcumu Cywku i noaimepusauii
Hamnecen020 wapy, Hatidiu icmommo enuearoms na Qisuro-me-
XaHMHI XapaKxmepucmuxu 20mosux upoois. Cneuudinnum pax-
MopoM GUPOGHUUMEA CMINVHUK06020 3AN06HI8AYMA 3 NOJIMED-
HOo20 nanepy € tiozo Gazamocmadiiine NPOCOUEHHA CKIAAOOM
anpemyr04020, a NOMIM 36’A3Y104020 HA 3AKTIOUHUX ONEPAUIAX 3
HACMYNHUM CYWIHHAM i MePMO0GPOOK0I0 CIIbHUKOBUX OI0KIE.
B pesyavmami uyux onepauiit mae micue HepiGHOMIPHUL MenJio- i
Maconepenoc (Miepauisn) 36°43Y104020 610 UEHMPATLHOT NAOWU-
Hu nanesi 0o nepugepiiinux mopuesux ii 3on. Jlocaioxceno 3axo-
HOMIPHOCMI Ub020 HEPIBHOMIPHO20 MENJI0- | MACONEPEHOCY 36°-
3Y101020 Y3006%C 008xCUHU CMITbHUK06020 Kanany. Iloxaszano,
wWo Yi Aeuwa 00YMOo6IIeHi 2i0POOUHAMIMHUM PYXOM 36 ’A3Y1040-
20, WO BUKTUKAHI ZpadicHmamu memnepamypu, 1020 2YCmuHu
ma xoediyienma nosepxuesozo namswicinng. Ha ocnosi ubozo
PO3POONIeHo Memo0 6UHAMEHHS MOBWUHU WAPY 36°A3YI04020
Y3006%1C KaAHANe CMibHUKIG Npu eidomux (3adanux) 3axonax
3MIHU 2YCMUHU MA NOBEPXHEB020 HAMANCIHHS Y3008MHC 008HCUHU
YAPYHKU CMITBHUK 068020 3an06HI08ava. Memoo 00360.15€ mexHo-
J0ZIMHUMU 3ACO0AMU 3HUSUMU HePIBHOMIPHICMb MACOnepenocy,
3a0e3neuusuu nompidnui donyck na Qisuxo-mexaniuni xapax-
mepucmuKy CmilbHUK0BUX 3AN06HI0BAYIE 3 NOTIIMEPHO20 nanepy.
Poszensanyma 3adaua maconepenocy 00360auaa eaubute posKpu-
mu Mexaizmu Qopmyeanus HepiBHOMIPHO20 WAPY NPOCOUEH-
HA HA emanax npouecy CYWiHHA npu GUPOOHUYMET CMITbHUKO-
6020 3anogHiosaua 3 nogimepnozo nanepy. Buxopucmosyirouu
ompuMani MeXarizMu i MexHoON02IMHI MONCTUGOCIE PezYyNt08aH-
H XAPAKMepucmux 36’°A3Y10uux, MONCIAUCO NOJINWUmu pig-
HOMIPHICIb MOSUUHY Wapy Y3006iC KAHANIE CMIIbHUKIE 00 3HA-
uenw, axi sabesnevanmv nompidnuil donyck na Qisuro-mexaniuni
xXapaxmepucmuxu CmiibHUK06020 3an06H08a4a
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1. Introduction

Extension of the scope of application of sandwich
structures with a honeycomb filler in various areas of
technology in some cases became possible solely using
the honeycombs based on polymer paper “Nomex”. Such
structures have several unique features: lightness at a high
level of mechanical characteristics, good heat and sound

insulating characteristics, high fatigue resistance and
shock suppression [1, 2].

These properties led to their widespread use in import-
ant structures for aircraft interiors, for heat and noise insu-
lation of the underbody space of carrier rockets, as well as in
building structures [3, 4].

In the process of production of such structures, some
factors of the technological process significantly affect phys-




ical-mechanical characteristics of finished products. These
factors include application of a binder on the honeycomb
filler, temperature modes of drying and polymerization of
the applied layer [5].

These technological defects are capable to integrate and
transform, leading to variations in the characteristics of
sandwich structures and an increase in kinetics of destruc-
tivity even in the process of initial load [6].

While the defects of honeycomb fillers from the metal foil
have been studied rather deeply and the methods for their
reducing have been recently developed, the defects of the
honeycomb from polymer paper have not been sufficiently
investigated [7, 8].

In this regard, development of the technological methods
for enhancing the sustainability of quality parameters and
physical and mechanical characteristics of honeycomb fillers
based on polymer paper “Nomex” for critical structures is a
relevant task.

2. Literature review and problem statement

A rather large number of publications, such as [7], deal
with the problems of analysis of a high range of dispersion of
physical and mechanical characteristics of honeycomb fillers
and identification of the causes. In paper [9], the analysis
of emergence and interaction of errors that appear during
the production of honeycomb filler and a sandwich panel in
general was carried out. However, the approach, implement-
ed in [9], is focused not on the technological possibilities
of the implementation of the appropriate operations of the
process of making honeycomb filler, but rather on ensuring
the regulated deviation of bearing capacity of a particular
structure — a panel.

Paper [10] deals with the development of scientifically
grounded methods for normalization the fields of tolerances
for the technological parameters of the basic operations of
the process of honeycombs production and defects that arise
in this process. However, a number of questions, the solution
of which can significantly affect the final results and will
require separate examination, were not taken into consider-
ation. Thus, the article only mentions a substantial lagging
behind of the temperature in a dense pack of honeycomb
units and weakening of heat transfer intensity in it, which
will lead to the emergence of defects in the form of incom-
plete polymerization of the units.

Article [11] presents the results of mathematical mod-
eling of technological ways of correction of physical-me-
chanical characteristics of honeycomb fillers based on
the outcomes of the implementation of the method of im-
posing the matrices, constructed with regard to restrictions
for the geometric parameters of honeycombs. The obtained
results eventually make it possible to improve the typical
technological processes of honeycomb production. However,
these results do not make it possible to establish a definite
technological method that ensures realization of the permis-
sible area of the regulated physical and mechanical charac-
teristics of honeycomb filler from polymeric paper.

Most of the results obtained in papers [10, 12—14], were
systematized in [7]. The paper contains the results, which
include the analysis of the state of the problem of enhancing
the quality of honeycombs from polymer paper, the features
of production, quality evaluation, which are caused by
the technological defects that occur during the execution

of operations. However, in article [7], only the multi-level
structural classification of defects of honeycombs from
polymer paper was synthesized. This only allows the identi-
fication of a causal relations between the nature of the occur-
rence and types of manifestation in the product, associated
with the electrostatic phenomena and non-uniform mass
transfer of the binder.

The identity of the process of production of honeycomb
filler from foil and polymer paper testifies to the relevance
of propagation of the respective approaches, mathematical
models and the methods for analysis of technological defects
on polymer honeycombs with regard to some specifics. At the
same time, at least two factors among all the factors related
to the technology of production of polymer honeycombs, are
characteristic of only this type of filler and is the source of
manifestation of defects, which influence its quality [6, 7].

The first of these factors is the original existence of elec-
trostatic fields in polymer paper in the state of its delivery.
The dynamics of the transformation of this factor during
the subsequent operations of the technological process and
its influence on the defects that arise directly during these
operations currently are not studied deeply enough [7, 12].

The other specific factor in the production of honeycomb
fillers from polymer paper is its multi-stage impregnation
with the dressing composition and then the binder in
the final operations with subsequent drying and thermal
treatment of honeycomb units. These operations result into
occurrence of non-uniform heat and mass transfer (migra-
tion) of the binder from the central plane of the panel to its
peripheral end areas [13]. The measurement of the thickness
of the applied layer of the binder within the honeycomb
channels proves non-uniformity of its distribution along
the thickness, which is also visually observed on the cut of
the honeycomb unit (Fig. 1) [13, 14]. As a rule, the impreg-
nation layer is the largest in the ends of honeycomb and its
thickness is reduced inside the honeycomb channel [7].

Fig. 1. Photographs of the phenomenon of mass transfer
inside honeycomb channels after high-temperature drying:
a— mass transfer of the binder composition towards the right
face with higher temperature; b — mass transfer of the binder
composition to both ends of honeycombs at symmetric heating



In papers [13, 14], based on the experimental research,
it was concluded that the formation of a thinner layer in
the middle of the honeycomb channels is associated not with
a higher rate of evaporation from inside of honeycombs,
but is rather caused by a hydrodynamic flow in the layer of
a binder. In articles [13, 14], the assumption is made that
the cause of such phenomena is related to the existence of
temperature gradient along the length of the honeycomb
channel that is formed at high-temperature drying of honey-
comb units in a heating stove.

Thus, these features and the associated defects of the
production of honeycomb fillers from polymeric paper
cause the need for the development of the method for their
studying. Practical implementation of this method will
ensure the improvement of their quality for the effective
application of this type of honeycombs in crucial structures
for various purposes.

3. The aim and objectives of the study

The aim of this study is to develop a method for determin-
ing the thickness of the binder’s layer along the honeycomb
channel, which would enable a decrease in non-uniformity of
mass transfer with the help of technological means, ensuring
the required tolerance for physical and mechanical charac-
teristics of honeycomb fillers from polymer paper “Nomex”.

To achieve this aim, it is necessary to solve the following
problem — to identify the regularities of non-uniform heat
and mass transfer of the binder along the length of the hon-
eycomb channel, which are caused by its hydrodynamic mo-
tion due to temperature gradients, the density of the binder
and its coefficient of surface tension.

4. Materials and methods to study the heat and mass
transfer process of the binder inside a channel of the
honeycomb filler made from polymeric paper

The methods of non-equilibrium thermodynamics —
evaporation, condensation, mutual diffusion of the com-
ponents of the binder, as well as of hydrodynamics in thin
layers of a liquid binder were used. To substantiate the use of
the calculation models, we used the experimental data that
were obtained in the measurements of the thickness of
the binder’s layer along the honeycomb channel and data on
determining the density of the binder.

5. Results of research into regularities of non-uniformed
heat and mass transfer of the binder along the length of
the honeycomb channel

The final high temperature drying of honeycomb units
in an aerodynamic heating stove causes the appearance of
temperature gradient along the length of the honeycomb
channels. Hydrodynamic flow in a thin layer of the binder
on the polymer paper surface leads to the formation of coat-
ing of irregular thickness. This is due to the non-uniformity
of density p(x) and coefficient of surface tension o(x) of
the impregnation composition before its final hardening
along the length of the honeycomb channel x.

It can be assumed that the formation of non-uniformity
of impregnation composition p(x) and c(x) is influenced by

evaporation rate along the length of the honeycomb channels
at the stages of preliminary drying. This non-uniformity
is especially influenced by high-temperature drying with
the subsequent polymerization of the binder.

Non-uniformity of the solvent evaporation from the
depth of honeycomb channels leads to the emergence of
temperature gradient along the honeycomb channel and,
as a consequence, to non-uniformity of density and surface
tension along it.

This causes the appearance of the so-called stationary
hydrodynamic flow in a thin layer of the impregnation com-
position [15, 16].

We will consider a thin non-uniformly heated layer of
liquid composition of impregnation on a horizontal plane of
polymer paper in the gravity field, when the temperature is
assigned by function of coordinate x along the entire length
of the impregnation layer. This flow can be described by us-
ing the equation of motion of hydrodynamics in the Navier-
Stokes equation system

p[%‘;+ (VA)V1| =R-grad(p)+
+uAV+|:§+ ]grad(dlvV) )

where p is the fluid density; V=V (x, z, ¢) is the fluid ve-
locity vector; p=p(x, z, t) is the pressure in a liquid layer at
level z; 1, € are the first and second viscosity coefficient; R is
the vector of stress of bulk gravity force

We will supplement this equation with the continuity
equation

E;—‘Zﬂhv(p V)=0. 2)

In our case, one-dimensional layered laminar flow along
axis x with the layer height z, when only one component of
velocity V. is preserved and the others are equal to zero, and
the mass forces act only along axis z, the Navier-Stokes mo-
tion equation for coordinates x and z take the following form:

V. V. ap 8 [ v,
RN 4 x| = _ 2 , 3
p(8t+"{8xj ax ox? (& ) (Bx) )

Sl @

where R,=—gp is the component of the bulk force stress, which
is determined by gravity field and directed to the opposite
side of axis z.

The equation of continuity (2) for our case will be re-
corded in the following form:

AV _,
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When the fluid is non-compressed and the flow is non-sta-
tionary ( =0 and p=const), the constant of velocity in the

=0 follows from continuity equation (5).

Then we will derive from equation of motion (3)
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and, respectively, from equation of motion (4), we will derive:
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Integrating equation (7) with the boundary condition
that at the border of the binder’s layer and gas, pressure is
equal to p;, we will obtain dependence that makes it possible
to determine the change in pressure along axis z, which is
caused by the influence of gravity field in the binder layer

p=p,+pg(h-2), ®)

where pg is the atmospheric pressure on the free surface of
the impregnation layer, /4 is the maximum height of the im-
pregnation layer in cross-section x.

Equations (6) and (8) enable description of the flow in
a thin layer of liquid binder on the surface of polymer paper
without taking into consideration the forces of surface ten-
sion of the binder layer. As the separation surface of gas —
fluid (the air — the binder) is curved, the pressure from both
sides is different near the separation boundary. To determine
this pressure difference (surface pressure), we will write
down the condition of thermodynamic equilibrium taking
into consideration the separation surface, in this one-dimen-
sion case in the form of [15]:

1 , 0
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where pg is the atmospheric pressure; o is the coefficient
of surface tension gas — fluid; o, is the viscous tension at
the boundary of the binder layer surface and the air; n,, n, are
the orts of the normal along the corresponding axes z and x;
R is the radius of curvature of the binder layer surface.

Viscous tensor of tensions for the given case will be de-
termined from

IV, 10
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The radius of curvature of the surface layer of the binder
is determined by the approximated formula, provided that
the surface slightly deviates from the flat one [15]:

1 d’h

2T (11)

Then the boundary condition (9) considering (10) and
(11) will be recorded in the following form:
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Given that in this case the left part of the equation (12)
depends on variable z, and the right one depends on variable
x, the equation is satisfied when these parts are equal to zero,
each separately:

d*h
Ph=po+0(dxz)§ (13)

V. do
L= 14
u % dx (14)

Substituting the resulting value of p;, in equation (8), we
will obtain the value of pressure p considering the gravity
field and forces of surface tension

d*h
p=po+gp(h—2)+6(]-

= (15)

The resulting dependence (15), which determines
the pressure in the layer of the binder, will be substituted in
equation (6):

3, 9 d’h
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The boundary conditions for the integration of this equa-
tion will be as follows:

— on the polymeric paper surface, velocity VxL:O =0,

— at the boundary the air — the binder (z=%), the boundary

condition is determined by the resulting equation (14).
2

dx* |
is at least by two orders of magnitudes lower than the other,
which makes it possible to simplify this equation:

It is easy to show that in equation (16), term ©

7V, 9
n= = ptgp(h-2)] (17)
Provided that p=const, we will write down:
o’V dh
L= gp—o. 18
l’L aZZ gp dx ( )
Integrating equation (18) by z, we will obtain
oV dh
L = gpz—+C. 19
u % 8pz U + 19)

We will determine integration constant C in equation (19)
from boundary condition (14):

ds  dh
c=9_onh
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Substituting the value of C in (19), we will obtain
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Integrating again equation (20) in the range from 0 to z,
we will obtain the solution in the form

2 ]dh do a1

lJ,Vx = gp[;—hz E"‘ZE.

From the condition of the flow sthationarity, when the
layer’s boundary has been established, J.dez =0. After inte-
gration of (21), we obtain the equatiori) in the form

pdh’ _1do

= . 22
3de gdx (22)



To determine function A(x), we will assign in the first
approximation the dependence of the distribution of surface
tension coefficient 6(x) along surface x in the linear form

o(x)=0,—-a.x. (23)
Then equation (22) is a non-uniform linear first-order
differential equation with constant coefficients relative to the
distribution of the square of the impregnation layer thickness of
the binder 4% along the horizontal surface of honeycomb x [17].
Substituting (23) into equation (22), we obtain:

1 _dn’ 1
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After integrating this equation, we will obtain the de-
pendence of the square of the impregnation layer thickness
h? along the length of the honeycomb channel:

K= —iaax+C.
8p

(25)

Integration constant C in equation (25) will be deter-
mined from the condition that on the end of the honey-
comb, that is, at x=0, the impregnation layer thickness is
maximum h=h,:

C=h. (26)

Substituting the value of constant (26) in (25), we ob-
tain the solution in the form:

W =h —iaqx 27
&p
or ultimately
h= hf—iacx, (28)
&p

where A, is the maximum impregnation layer thickness in
the honeycomb end; p is the thickness of the binder; a, is
the coefficient of formula (23), according to the accepted law
of distribution.

Calculation of distribution /(x) from formula (28) can be
carried out only on condition that magnitudes #,, p, and a,
are taken from the experimental data.

To do this, we will use the experimental data, obtained
in the measurements of the binder’s layer thickness along
the honeycomb channel (Fig. 2) [7, 13] and the data on de-
termining the density of the binder (Table 1) [7, 14].

The obtained experimental data on determining the den-
sity of the binder at the stage of high-temperature drying
(Table 1) showed that after impregnation and air drying it
was pmin=900kg/m3, and after high-temperature drying
Pmax=920 kg/m3. Inside the honeycomb channel, polymeriza-
tion is complicated given the fact that the dimensions of the
channel are small compared to its length and, as a consequence,
there is a gradient of temperature (Fig.2) [14]. That is why
we believe with a certain assumption that in the depth of the
channel, in the place where the thickness of the binder becomes
minimal, its density remains equal to the measured minimum
density ppin. This is possible because the basic process of flow-
ing occurs at the parameters of a binder that correspond to
maximum fluidity of the impregnation composition p=py;,. We
will do in the similar way when calculating /(x) and at the stag-
es of intermediate impregnations with technological drying.
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Fig. 2. Distribution of the binder’s layer thickness and the
temperature along the length of honeycomb channel at
symmetric heating of the honeycomb unit: 1 —binder’s layer
thickness; 2 — temperature
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At the known value of p, we will obtain the dependence
for determining the dependence coefficient a, from equa-
tion (27):

2_ 72
g =8 =)

° 3x

(29)

Table 1

Parameters of the layer of the binder at the stages of impregnation of the honeycomb unit from polymer paper “Nomex”
(PSP-1-2.5-4.5, square of honeycomb surface S=7.839 m?, panel thickness #=2-102 m)

No. Parameters Unit L Total weight Weight of sol- Density of
of . . weight m, Drying time , of layer after | vent, evaporated | binder’s layer p,
entry Operations Wlt_h kg hours operation, kg | from the layer, kg kg/m?
honeycomb units

1 | Before dressing m1=0.2375 0 0 0 0

2 Shortly after dressing mo=0.280 0 mo—m=0.0425 0 810

3 | After dressing and air drying m3=0.243 | =24 at 20°C | m3-m;=0.0055 my—m3=0.037 900

4 | After the first impregnation by the binder m;=0.384 0 m;—m3=0.1400 0 800

5 | After the first impregnation and air drying m5=0.319 | =24 at 20°C | m5-m3=0.0570 m4—m5=0.084 900

6 | After the second impregnation by the binder | m=0.4525 0 mg—ms=0.1230 0 880

7 | After the second impregnation and air drying | m7;=0.343 | =24 at 20°C | m;—m5=0.1055 me—m7=0.080 900

8 | After the third impregnation by the binder | mg=0.510 0 mg—me=0.1670 0 880

9 | After the third impregnation and air drying | my=0.390 | =24 at 20°C | mg—m7=0.0470 mg—mgy=0.120 900

10 | After high temperature drying in the oven myp=0.350 @ O't":179?)t) o 0 myo—my=0.040 920




Substituting the values of the experimental points (%;,
x;) from the diagram (Fig. 2) to (32), we obtain N—1 of
values ag;:

2 2
_ 8P —hT) i,
X.

i

(30)
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where N is the number of points on the experimental curve
h(x).

Taking root mean square of these values, we obtain the
mean value of the coefficient:

_ / 1 &
a6= m;am.

Substituting the values of 4, and @, in equation (28), we
obtain the dependence of the layer height % considering the
experimental data:

[
gp

Fig. 3 shows the diagrams of the change in the height
of the binder’s layer along the honeycomb channel, ob-
tained by calculation dependence (32), and the experi-
mental data [7, 14].
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Fig. 3. Comparison of the experimental data of a change in
the height of the binder layer along the honeycomb channel
with the calculation dependence: ®, B, & — experimental
data; — calculation dependence; 1 — second impregnation;
2 — third impregnation; 3 — high temperature drying

A comparative analysis of the received theoretical
and experimental results [7, 14] showed the adequacy of
the developed mathematical model and the validity of the
theoretical positions that were put forward. The discrep-
ancy between the theoretical and practical results does not
exceed 5 % (Fig. 3).

6. Discussion of results of studying the regularities of
non-uniform heat and mass transfer of the binder along
the length of the honeycomb channel

The proposed method of solution of the problem of mass
transfer of the binder makes it possible to determine the
thickness of the layer along the channels 4(x) at the known
(assigned) laws of the change of density p(x) and surface
tension o(x) along the length of the cell of the honeycomb

filler. The merit of this study is the possibility of solving
the problem of determining the law of change o(x) by the
distribution of the layer’s thickness Z(x), known from the
experiment. As it can be seen from the diagrams (Fig. 3), as
an increase in the number of impregnations, the thickness
of the layer near the boundaries of the honeycombs in-
creases, gradually decreasing into the depth of honeycombs
(curves 1, 2). Thus, for the case when the measurements
were carried out after the stage of high-temperature drying,
the maximum thickness of the binder’s layer is observed at
the outer edge of the honeycomb and makes 4,=30 um at
x=0. A decrease in the thickness of the binder’s layer begins
to be observed at distancing from the honeycomb edge and
its minimum value is Ay;,=3 pm at the distance from the
honeycomb edge x=25 mm. Similar data on the thickness of
the binder’s layer were obtained at the stages of the second
and the third technological dryings. We will note that an
increase in the thickness of the layer also occurs at the last
stage of high-temperature drying (curve 3).

Due to the linearization of the law of changes in surface
tension coefficient, proposed in the first approximation,
quite a satisfactory convergence of the experimental and
theoretical results was obtained. Due to coefficient a,, ob-
tained as a result of calculations, we received the difference
between the maximum and current surface tension coeffi-
cients 6,—o(x).

The obtained results prove the findings that were previ-
ously experimentally obtained [7, 13, 14] that the formation
of a thinner layer in the middle of the honeycomb channel
is associated not with a higher rate of evaporation from the
middle of the honeycombs, but are caused by the hydrody-
namic flow in the binder’s layer.

The reason for these phenomena is also associated with
the existence of a temperature gradient along the length of
the honeycomb channel that is formed at high temperature
drying of the honeycomb unit in a heating stove.

This study is limited to the possibility of solving the prob-
lem of mass transfer of the binder only at known (assigned)
laws of change of density p(x) and surface tension o(x) along
the length of the cell of honeycomb filler. It is possible to solve
the reverse problem of determining the change of density p(x)
and surface tension o(x) in the binder’s layer by the distribu-
tion of its thickness 4(x) at the selected technological stage of
drying, known from the experimental data.

The considered problem of mass transfer made it possi-
ble to reveal deeper the mechanisms of the formation of a
non-uniform impregnation layer at the stages of the drying
process in the production of honeycomb filler from polymeric
paper. Using the obtained mechanisms and technological
capabilities of the regulation of binder’s characteristics, it
is possible to improve the uniformity of the layer’s thick-
ness along the honeycomb channels to the values that will
provide the required tolerance for the physical-mechanical
characteristics of the honeycomb filler. However, it is nec-
essary to carry out additional theoretic and experimental
studied in order to identify a more complete mechanism of
the examined processes and intensities.

7. Conclusions

The regularities of non-uniform heat and mass transfer of
the binder along the length of the honeycomb channel were
identified. It was theoretically shown that the non-uniform



thickness of the binder’s layer along the honeycomb channels
is caused by its hydrodynamic motion, rather than a higher
rate of its evaporation from the middle of the honeycombs.
This motion is caused only by temperature gradients, density
of the binder and its surface tension coefficient.

We proposed a method for determining the thickness of
the layer of the binder along the honeycomb channel that
made it possible to reveal the mechanisms of its formation.
Thus, for the stage of high-temperature drying, the maxi-
mum thickness of the layer of the binder is observed at the
outer honeycomb edge and is £,=30 pm at x=0. A decrease

in the thickness of the binder’s layer begins to occur at dis-
tancing from the honeycomb edge and its minimum value
is hpipn=3 um at the distance from the honeycomb edge
=25 mm. Similar data on the thickness of the binder’s layer
were received at the stages of the second and the third tech-
nological drying.

Using this method in conjunction with the technological
regulation of the binder’s characteristics, it is possible to
ensure the required tolerance for the physical-mechanical
characteristics of honeycomb filler based on polymer paper
“Nomex”.
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