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(57) Abstract:

FIELD: applying of hose lining onto inner surface
of pipelines. SUBSTANCE: method comprises steps
of applying onto surface of reinforcing envelope
thermoplastic layer rigidly joined with reinforcing
envelope being inner surface of said envelope and
contacting with inner envelope; introducing to
pipeline coaxially arranged outside pipeline outer film
three-layer envelope, reinforcing envelope and inner
hose three-layer film envelope. Inner hose three-layer
film envelope has mutually joined first outer layer
containing polyamide 6 capable to be released from
said envelope; second intermediate layer containing
polyamide 12 or polyamide-base polymeric adhesive,
and third inner layer containing as thermoplastic
polymeric material mixture of polyethylene with
polypropylene. Compressed air with pressure (0.1-
0.3)at and heat transfer agent with pressure (0.1-0.6)at
are fed to cavity of inner envelope subjected to heat
treatment at temperature (80-100)C. Then hose is
cooled at rate (10-20)C/hour and inner envelope is
removed.

Applied coating includes concentrically arranged
outer envelope and reinforcing envelope impregnated
with setting binder. Inner surface of reinforcing
envelope is thermoplastic layer rigidly secured to
reinforcing envelope and having lateral edges joined
with lateral edges of envelope. EFFECT: enhanced
quality of lining. 2 ind. and 8 d. cl, 2 dwg, 1 tbl
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This invention relates, generally, to building
and construction, and more particularly, to a
method for applying tubular lining onto the inner
surface of a pipeline and a lining of the inner
surface of a pipeline obtained by this method, and
can be used to protect the inner surface of a
pipeline from mechanical damage, corrosion or
unwanted deposits.

From the past, various methods for applying
tubular lining onto the inner surface of a pipeline
are known for repair and reinforcement of a
pipeline.

In particular, a method for lining inner surface
of a pipeline is known that is described in the RF
patent 2000513, F 16 L 58/02, February 07, 1993.
In this method, tubular lining of reinforcing
material impregnated with a bonding agent which
is interposed between inner and outer impermeable
tubular films made of synthetic film material is
inserted in a pipeline, internally pressed against the
inner surface of a pipeline by internal pressure
exerted by heat transfer medium blast in the inner
tubular film and cured. Inner and outer
impermeable tubular films are made of materials
with a plastic deformation ratio of (1.5:3.5): 1 at
heat transfer medium temperature of 60-80 °C and
(1.5-5): 1 at heat transfer medium temperature of
80-100°C.

This method has the following disadvantage.
When heated, inner tubular film is an inflatable
tube. Heating takes place at a temperature of 80-
100°C, hence it is very likely that an inflatable tube
will depressurize at the stage of heating, therefore
the method is highly unreliable.

The closest analogue to the proposed invention
is a method of applying tubular lining onto the
inner surface of a pipeline, which is the closest
analogue to the claimed method (US patent
5186987, F 16 L 55/162, February 16, 1993).

In the method according to US patent 5186987,
reinforcing lining impregnated with a curing
bonding agent is placed between inner and outer
three-layer tubular films made of thermoplastic
polymeric materials, outside a pipeline, then inner
tubular film with reinforcing lining is inserted in a
pipeline, inner tubular film is inflated by
introducing pressurized air or water so that tubular
lining contacts evenly with the inner surface of a
pipeline and heat transfer medium and thereafter
lining material is heat treated until the bonding
agent is cured, whereupon inner tubular film is
removed to provide a lining.

The claimed invention has the following
disadvantages.

When pressure is exerted, the ends of
reinforcing lining may be displaced relative to each
other to a considerable extent leading to a pipeline
having defective portions not covered by tubular
lining, which results in deterioration in the quality
of the provided lining.
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When conducted at a temperature of about
200°C or higher, the curing process causes the
outer layer of the inner film to be partially molten
and, therefore, it is more likely that tubular lining
“is not open” producing a shapeless polymerized
plastic inside a pipeline.

The use of low temperature peroxides (benzoyl
peroxide) at 60°C triggers curing reaction in
reinforcing lining. Heating up to 40°C makes a
spontaneous curing reaction happen in reinforcing
lining, which is difficult to stop at the “thickening”
stage since the process continues until the low-
temperature organic peroxide reacts completely
due to the evolution of heat in an exothermic
reaction. This results in producing lining of poor
quality.

Removing the outer tubular film from the outer
surface of reinforcing lining increases the
likelihood of damage to tubular lining when it is
moved into a pipeline, increases the likelihood of
external moisture penetration into the uncured
tubular lining, which results in deterioration in the
quality of the lining produced.

Producing a thermoplastic inner layer on
reinforcing lining by dissolving plastic in the
coating process is an unstable process with a high
probability that plastic is not dissolved completely
and resulting lining is non-uniform.

Waterproof finish of the outer surface of
reinforcing lining fabric prevents the removal of
volatile reaction products from tubular lining
during curing, which leads to high porosity of the
resulting coating.

Overlapping of end portions of reinforced
lining may cause their displacement when the
lining is moved into a pipeline and, consequently,
the loss of the tubular form because actual existing
pipelines, especially gravity ones, have
misaligning, chipped spots, settlement, when
moving, the reinforcing lining encounters
resistance on these defects, which results in
deterioration in the quality of the lining produced.

As can be seen from the above, all these
drawbacks generally result in deterioration in the
quality of the lining produced.

A variety of linings of the inner surface of a
pipeline comprising a reinforcing tubular lining
impregnated with a curing bonding agent are
known from the prior art (US patent 5186987, F 16
L 55/162, February 16, 1993), but all of them are
of poor quality.

It is an object of the present invention to
provide a method for applying a tubular lining onto
the inner surface of a pipeline so as to reduce the
porosity of the resulting lining and increase its
uniformity, impermeability and reliability, which
would significantly improve the quality of the
resulting lining, which could, in turn, significantly
reduce the abrasive wear of a pipeline and increase
its throughput, and to provide a lining of the inner
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surface of a pipeline by using this method which
warrants the formation of high quality lining.

To achieve this object, in the method for
applying tubular lining onto the inner surface of a
pipeline, comprising: placing reinforcing tubular
lining impregnated with a curing bonding agent
between inner and outer three-layer tubular films
made of thermoplastic polymeric materials, outside
a pipeline; inserting inner tubular film with
reinforcing tubular lining in a pipeline and inflating
inner tubular film by introducing pressurized air or
water so that tubular lining contacts evenly with the
inner surface of a pipeline and heat transfer
medium with further heat treating until the bonding
agent is cured, further removal of inner tubular film
and providing a lining; according to the invention,
before tubular films are placed outside a pipeline,
a thermoplastic layer is placed on the surface of
reinforcing tubular lining strongly bonded to the
reinforcing tubular lining, which forms the inner
surface of this lining and is in contact with inner
tubular film, and lateral end portions of reinforcing
tubular lining with lateral end portions of
thermoplastic layer, are interconnected, outside a
pipeline, outer tubular film, reinforcing tubular
lining and inner three-layer tubular film are placed
coaxially relative to each other and inner tubular
film with reinforcing tubular lining are inserted
into a pipeline, where inner three-layer tubular film
has interconnected first outer layer of polyamide 6
as a thermoplastic polymer material adjacent to the
inner surface of reinforcing tubular lining and
capable of being split off from this tubular lining,
second intermediate layer in contact with the outer
layer and comprising polyamide 12 or polyamide-
based polymer adhesive as a thermoplastic
material, and third inner layer in contact with
intermediate layer and comprising a mixture of
polyethylene  with  polypropylene as a
thermoplastic polymer material, where one,
polyethylene, may be molten when heated, and the
other, polypropylene, is not molten and does not
deteriorate, which contributes to the formation of a
molten phase of a fusible polymer - polyethylene,
whereat pressurized air or water is blasted into
inner tubular film at a pressure of 0.1-0.3 atm, heat
transfer medium - at a pressure of 0.1-0.6 atm, heat
treatment is conducted at a heat transfer medium
temperature of 80-100°C for the time sufficient for
the bonding agent to cure, then after heat treatment
is completed and before inner tubular film is
removed, tubular lining is cooled at cooling rate of
10-20°C/h.

The pressure below 0.1 atm may result in
porosity and underpressing of tubular lining, the
pressure above 0.6 atm may result in destruction of
inner tubular film. The temperature below 80°C
may result in non-curing of tubular lining, the
temperature above 100°C may cause thermal
degradation of thermoplastic sheets. Cooling faster
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than 20°C/h may cause micro-cracking damage in
tubular lining, and at cooling rates slower than
10°C/h the process is not cost-effective.

It is reasonable to carry out the heat treatment
for 2 to 15 hours.

The edges of reinforcing tubular lining may be
interconnected with the edges of thermoplastic
layer by seaming or welding.

It is reasonable that inner tubular film is
removed from a pipeline by twisting it into a rope
from both ends in the opposite direction and
drawing the rope from a pipeline.

Before twisting inner tubular film, it is
preferable that compressed air is supplied between
the thermoplastic layer of reinforcing tubular lining
and outer layer of inner tubular film at a pressure
0f 0.1-0.2 atm.

Thermoplastic layer may comprise
polyurethane in the amount of 100 wt.%, or a
mixture of polyurethane in the amount of 70-95
wt.% with polyolefin in the amount of 30-5 wt.%
or with a mixture of polyolefins in the amount of
30-5 wt.%, or a mixture of polyurethane in the
amount of 70-95 wt.% with polyester in the amount
of 30-5 wt.% or with a mixture of polyesters in the
amount of 30-5 wt.%, or polyolefin in the amount
of 100 wt.%, or a mixture of two polyolefins in the
amount of 70-95 and 30-5 wt.%, respectively, or
polyester in the amount of 100 wt.%, or a mixture
of two polyesters in the amount of 70-95 and 30-5
wt.% respectively.

When the polyurethane content is below 70
wt.%, heat-resistance of tubular lining becomes
poor, which decreases the probability of obtaining
a high-quality lining, when this content is above 95
wt.%, the uniformity and homogeneity of applying
polyurethane decreases, since mixing it with
polyolefin or with a mixture of polyolefins
(polyolefin is a structural plasticizer) contributes to
the process of applying polyurethane in the form of
a continuous fabric.

With regard to the mixture of polyurethane with
polyesters, when polyurethane content is below 70
wt.%, a homogeneous mixture of materials can
hardly be obtained, and when polyurethane content
is above 95 wt.%, the flexibility of tubular lining,
and hence the resulting coating, decreases.

Possibly, inner layer of inner tubular film
should comprise a mixture of polyethylene in the
amount of 20-40 wt.% with polypropylene in the
amount of 80-60 wt.%.

The polyethylene content of more than 40 wt.%
reduces the heat resistance of the inner layer, and
less than 20 wt.% increases stiffness of the layer.

All layers of inner tubular film may be
interconnected over the entire surface of layers by
melting.

This is also achieved by creating a lining of the
inner surface of a pipeline, comprising reinforcing
tubular lining impregnated with a curing bonding
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agent, which, according to the invention,
comprises outer tubular film of thermoplastic
polymer material, the outer surface of which is in
contact with the inner surface of a pipeline, and the
inner surface is adjacent to the outer surface of
reinforcing tubular lining, the inner surface of
which is a thermoplastic layer strongly bonded to
reinforcing tubular lining and lateral end portions
of which are interconnected with lateral end
portions of tubular lining, whereat outer tubular

film and reinforcing tubular lining are
concentrically located relative to each other.
Thermoplastic layer may comprise

polyurethane in the amount of 100 wt.%, or a
mixture of polyurethane in the amount of 70-95
wt.% with polyolefin in the amount of 30-5 wt.%
or with a mixture of polyolefins in the amount of
30-5 wt.%, or a mixture of polyurethane in the
amount of 70-95 wt.% with polyester in the amount
of 30-5 wt.% or with a mixture of polyesters in the
amount of 30-5 wt.%, or polyolefin in the amount
of 100 wt.%, or a mixture of two polyolefins in the
amount of 70-95 and 30-5 wt.%, respectively, or
polyester in the amount of 100 wt.%, or a mixture
of two polyesters in the amount of 70-95 and 30-5
wt.% respectively.

Justification of all limits is similar to
justification of limits in the proposed method.

This invention has the following advantages.

Outer tubular film in contact with a defective
pipeline prevents external intrusion of groundwater
into uncured tubular lining and, thereby, protects it
from washing out the uncured bonding agent;
absorption of water prevents bonding agent from
curing (water is an inhibitor of the curing process).
The resulting thermoplastic coating in contact with
the transported liquid increases impermeability of
a pipeline, improves its throughput, and prevents
abrasive wear.

For a fuller understanding of the invention,
reference is made to the description of particular
embodiments taken in connection with the
accompanying drawings in which:

Fig. 1 showing tubular lining provided by using
the proposed method (cross-sectional view);

Fig. 2 Lining provided by using the method
claimed (cross-sectional view).

The proposed method for applying tubular
lining 1 (Fig. 1) onto the inner surface of a pipeline
comprises the following: first, thermoplastic layer
3 strongly bonded to reinforcing tubular lining 2
being an internal surface of this tubular lining 2
made of synthetic polyester fiber felt and in contact
with inner tubular film 4, is applied onto the
surface of reinforcing tubular lining 2, and lateral
end portions of reinforcing tubular lining 2 with
lateral end portions of thermoplastic layer 3 are
interconnected, outside the pipeline. Then,
reinforcing tubular lining 2 impregnated with a
curing bonding agent is placed between outer 5 and
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inner 4 three-layer tubular films made of
thermoplastic polymeric materials, outside a
pipeline, with outer tubular film 5, reinforcing
tubular lining 2 and inner three-layer tubular film 4
placed coaxially relative to each other, and inner
tubular film 4 and reinforcing tubular lining 2 with
outer tubular film 5 are inserted into a pipeline.
Here, inner three-layer tubular film 4 has
interconnected first outer layer 6 of polyamide 6 as
a thermoplastic polymer material adjacent to the
inner surface of reinforcing tubular lining 2 and
capable of being split off from this tubular lining,
second intermediate layer 7 in contact with outer
layer 6 and comprising polyamide 12 or
polyamide-based polymer adhesive as a
thermoplastic material, and third inner layer § in
contact with intermediate layer 7 and comprising a
mixture of polyethylene with polypropylene as a
thermoplastic polymer material, where one,
polyethylene, may be molten when heated, and the
other, polypropylene, is not molten and does not
deteriorate, which contributes to the formation of a
molten phase of a fusible polymer - polyethylene
which is distributed among the defects of
intermediate layer 7. Then internal space 9 of inner
tubular film 4 is inflated by introducing pressurized
air or water (tightening pressure) so that tubular
lining 1 contacts evenly with the inner surface of a
pipeline and heat transfer medium and heat treating
of lining material until the bonding agent is cured.
Pressurized air or water is blasted into internal
space 9 of inner tubular film 4 at a pressure of 0.1-
0.3 atm, heat transfer medium - at a pressure of 0.1-
0.6 atm, heat treatment is conducted at a heat
transfer medium temperature of 80-100°C for the
time sufficient for the bonding agent to cure. Then
after heat treatment is completed tubular lining is
cooled at cooling rate of 10-20°C/h. Thereafter
inner tubular film 4 is removed and a lining is
provided.

Heat treatment is carried out for 2-15 hours.

The edges of reinforcing tubular lining 2 are
interconnected with the edges of thermoplastic
layer 3 by seaming or welding.

Inner tubular film 4 is removed from a pipeline
internal space by twisting it into a rope from both
ends in the opposite direction and drawing the rope
from a pipeline.

Before twisting inner tubular film 4,
compressed air is supplied between thermoplastic
layer 3 of reinforcing tubular lining 2 and outer
layer 6 of inner tubular film 4 at a pressure of 0.1-
0.2 atm.

Inner tubular film 4 may be removed by
everting. However, removing inner tubular film 4
by everting, especially when repairing small
diameter pipelines, creates the possibility of
tubular film 4 forming a plug, which is difficult to
remove from the pipeline.

Tubular film 5 comprises polyethylene in the
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amount of 100 wt.% or a mixture of polyethylene
with polypropylene in the amount of 20-40 wt.%
and 80-60 wt.% respectively as a thermoplastic
polymeric material.

Thermoplastic layer 3 comprises polyurethane
in the amount of 100 wt.%, or a mixture of
polyurethane in the amount of 70-95 wt.% with
polyolefin in the amount of 30-5 wt.% or with a
mixture of polyolefins in the amount of 30-5 wt.%,
or a mixture of polyurethane in the amount of 70-
95 wt.% with polyester in the amount of 30-5 wt.%
or with a mixture of polyesters in the amount of 30-
5 wt.%, or polyolefin in the amount of 100 wt.%,
or a mixture of two polyolefins in the amount of
70-95 and 30-5 wt.%, respectively, or polyester in
the amount of 100 wt.%, or a mixture of two
polyesters in the amount of 70-95 and 30-5 wt.%
respectively.

Inner layer 8 of inner tubular film 4 comprises
a mixture of polyethylene in the amount of 20-40
wt.% with polypropylene in the amount of 80-60
wt.%.

In a mixture of polyolefins with polyurethane,
polyolefins that can be used include polyethylene,
sevilen, and polyolefins that can be used alone and
in mixtures with polypropylene, polyvinyl chloride
include polyethylene, sevilen.

If maximum polyolefin content is more than 70
wt.%, then uniform distribution is difficult, if more
than 95 wt.%, then polypropylene stiffness
increases, and sevilen, polyethylene and polyvinyl
chloride heat resistance decreases.

Polyesters that can be used include divinyl
styrene,  butadiene  styrene  thermoplastic
elastomers or polybutylene terephthalate.

All layers 6, 7, 8 of inner tubular film 4 are
interconnected over the entire surface of layers by
melting.

Below is a description of the proposed lining
provided by using the claimed method.

A lining 10 (Fig. 2) of the inner surface of a
pipeline comprises concentrically located relative
to each other outer tubular film 5 of thermoplastic
polymer material, the outer surface of which is in
contact with the inner surface of a pipeline, and
reinforcing tubular lining 2 impregnated with a
curing bonding agent, adjacent with its inner
surface to outer tubular film 5, the inner surface of
which is a thermoplastic layer 3 strongly bonded to
reinforcing tubular lining 2 and lateral end portions
of which are interconnected with lateral end
portions of tubular lining.

Thermoplastic layer 3 comprises polyurethane
in the amount of 100 wt.%, or a mixture of
polyurethane in the amount of 70-95 wt.% with
polyolefin in the amount of 30-5 wt.% or with a
mixture of polyolefins in the amount of 30-5 wt.%,
or a mixture of polyurethane in the amount of 70-
95 wt.% and polyester in the amount of 30-5 wt.%
or with a mixture of polyesters in the amount of 30-
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5 wt.%, or polyolefin in the amount of 100 wt.%,
or a mixture of two polyolefins in the amount of
70-95 and 30-5 wt.%, respectively, or polyester in
the amount of 100 wt.%, or a mixture of two
polyesters in the amount of 70-95 and 30-5 wt.%
respectively.

Below is a detailed description of particular
embodiments of the claimed method with a
detailed description of the proposed lining
provided by using this method.

Embodiment 1. The application method
comprises the following: tubular lining 1 (Fig. 1),
comprising outer 5 and inner 4 three-layer tubular
films, with reinforcing tubular lining 2
impregnated with an unsaturated polyester resin-
based curing bonding agent interposed between
them, is inserted into the pipeline, then tubular
lining 1 is inflated by introducing pressurized air at
tightening pressure of 0.3 atm so that tubular lining
1 contacts evenly with the inner surface of a
pipeline, and pressurized heat transfer medium is
introduced and curing of bonding agent is
conducted at conditions involving the following:
heat transfer medium is saturated water vapor; heat
transfer medium temperature of 100°C; pressure of
0.6 atm; heat treatment time 15 h; cooling rate
20°C/h.

Thereupon inner tubular film 4 is removed by
twisting it into a rope from both ends in the
opposite direction and drawing the rope from
internal space 9. Before twisting inner tubular film
4, compressed air is supplied between
thermoplastic layer 3 and outer layer 6 at a pressure
of 0.1 to 0.2 atm.

As a result, a cured plastic tubular lining is
formed inside a pipeline comprising inner
impermeable thermoplastic layer is formed inside
the pipeline, resulting in high quality coatings 10
(Fig. 2).

All the particular embodiments of providing the
proposed tubular lining described below are similar
to the tubular lining of embodiment 1. They will
only differ in materials and material amounts used
for tubular film 5, thermoplastic layer 3,
intermediate 7 and inner 8 layers of tubular film 4,
types of heat transfer medium, curing and cooling
conditions, which are summarized in the table. The
results obtained are the same as in embodiment 1.

Thus, the proposed tubular lining provides a
high quality lining since the inner surface has a
reliable

thermoplastic layer, which reduces abrasive
wear and increases throughput of a pipeline.

What is claimed is:

1. A method for applying tubular lining onto the
inner surface of a pipeline, comprising: placing
reinforcing tubular lining impregnated with a
curing bonding agent between inner and outer
three-layer tubular films made of thermoplastic
polymeric materials, outside a pipeline; inserting
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inner tubular film with reinforcing tubular lining in
a pipeline and inflating inner tubular film by
introducing pressurized air or water so that tubular
lining contacts evenly with the inner surface of a
pipeline and heat transfer medium with further heat
treating until the bonding agent is cured, further
removal of inner tubular film and providing a
lining, wherein before tubular films are placed
outside a pipeline, a thermoplastic layer is placed
on the surface of reinforcing tubular lining strongly
bonded to the reinforcing tubular lining, which
forms the inner surface of this lining and is in
contact with inner tubular film, and lateral end
portions of reinforcing tubular lining with lateral
end portions of thermoplastic layer, are
interconnected, outside a pipeline, outer tubular
film, reinforcing tubular lining and inner three-
layer tubular film are placed coaxially relative to
each other and inner tubular film with reinforcing
tubular lining are inserted into a pipeline, where
inner three-layer tubular film has interconnected
first outer layer of polyamide 6 as a thermoplastic
polymer material adjacent to the inner surface of
reinforcing tubular lining and capable of being split
off from this tubular lining, second intermediate
layer in contact with the outer layer and comprising
polyamide 12 or polyamide-based polymer
adhesive as a thermoplastic material, and third
inner layer in contact with intermediate layer and
comprising a mixture of polyethylene with
polypropylene as a thermoplastic polymer
material, where one, polyethylene, may be molten
when heated, and the other, polypropylene, is not
molten and does not deteriorate, which contributes
to the formation of a molten phase of a fusible
polymer - polyethylene, whereat pressurized air or
water is blasted into inner tubular film at a pressure
0f 0.1-0.3 atm, heat transfer medium - at a pressure
0f 0.1-0.6 atm, heat treatment is conducted at a heat
transfer medium temperature of 80-100 °C for the
time sufficient for the bonding agent to cure, then
after heat treatment is completed and before inner
tubular film is removed, cooling is conducted at the
rate of 10-20°C/h.

2. The method of claim 1, wherein heat
treatment is carried out for 2-15 hours.

3. The method of claim 1 or 2, wherein the
edges of reinforcing tubular lining are
interconnected with the edges of thermoplastic
layer by seaming or welding.

4. The method of any claim 1-3, wherein inner
tubular film is removed from a pipeline internal
space by twisting it into a rope from both ends in
the opposite direction and drawing the rope from a
pipeline.
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5. The method of claim 4, wherein before
twisting inner tubular film, compressed air is
supplied between thermoplastic layer of
reinforcing tubular lining and outer layer of inner
tubular film at a pressure of 0.1-0.2 atm.

6. The method of any claim 1-5, wherein
thermoplastic layer comprises polyurethane in the
amount of 100 wt.%, or a mixture of polyurethane
in the amount of 70-95 wt.% with polyolefin in the
amount of 30-5 wt.% or with a mixture of
polyolefins in the amount of 30-5 wt.%, or a
mixture of polyurethane in the amount of 70-95
wt.% and polyester in the amount of 30-5 wt.% or
with a mixture of polyesters in the amount of 30-5
wt.%, or polyolefin in the amount of 100 wt.%, or
a mixture of two polyolefins in the amount of 70-
95 and 30-5 wt.%, respectively, or polyester in the
amount of 100 wt.%, or a mixture of two polyesters
in the amount of 70-95 and 30-5 wt.% respectively.

7. The method of any claim 1-6, wherein inner
layer of inner tubular film comprises a mixture of
polyethylene with polypropylene in the amount of
20-40 and 80-60 wt.% respectively.

8. Method of any claim 1-7, wherein all layers
of inner tubular film may be interconnected over
the entire surface of layers by melting.

9. A lining of the inner surface of a pipeline,
comprising reinforcing tubular lining impregnated
with a curing bonding agent, wherein the said
lining comprises outer tubular film of
thermoplastic polymer material, the outer surface
of which is in contact with the inner surface of a
pipeline, and the inner surface is adjacent to the
outer surface of reinforcing tubular lining, the inner
surface of which is a thermoplastic layer strongly
bonded to reinforcing tubular lining, lateral end
portions of which are interconnected with lateral
end portions of tubular lining, whereat outer
tubular film and reinforcing tubular lining are
concentrically located relative to each other.

10. The Ilining of claim 9, wherein
thermoplastic layer comprises polyurethane in the
amount of 100 wt.%, or a mixture of polyurethane
in the amount of 70-95 wt.% with polyolefin in the
amount of 30-5 wt.% or with a mixture of
polyolefins in the amount of 30-5 wt.%, or a
mixture of polyurethane in the amount of 70-95
wt.% and polyester in the amount of 30-5 wt.% or
with a mixture of polyesters in the amount of 30-5
wt.%, or polyolefin in the amount of 100 wt.%, or
a mixture of two polyolefins in the amount of 70-
95 and 30-5 wt.%, respectively, or polyester in the
amount of 100 wt.%, or a mixture of two polyesters
in the amount of 70-95 and 30-5 wt.% respectively.
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(64) CNoOCcob HAHECEHMA OBNNLIOBOYHOIO PYKABA HA BHYTPEHHIOK NMOBEPXHOCTL
TPYBOIMPOBOJA W MNOKPLITKUE, NMONYYEHHOE 3TUM CINOCOBOM

(57) Pecpepar:
Cnoco® npefHasHadeH [Ons HaHeceHWA
ofNMUOBOYHOTO  pyKkasa  Ha  BHYTPEHHIOWD

NOBEPXHOCTb TpyGonposoaa. Cnocob
3aKkmYaeTcs B TOM, YTO Ha MOBEPXHOCTL
apMupyioLLe oBonoYkK HaHocAT
TEPMONNACTUYHBIA CMNOH, KEeCTKO COeqUHEHHbIA ¢
apMupyoLL e 0BOnNoYKONR, CryxaLL nid

BHYTPEHHER MOBEPXHOCTLK 3TOW OGOMOYKA U
KOHTaKTURYILMWA C BHYTPEHHEHA OBONOYKOR.
KoakcuaneHO pasmelleHHble BHe Tpybonposoaa
BHELLHIOW  PYKaBHYID MMEHOYHY0 0BOonouKy,
apMupylolwylo  ofonodky U BHYTPEHHIOW
PYKaBHYIO TPEXCMNOWHYIO MNEeHOYHY oBonouky
BBOAAT BHYTpb Tpybonpoeoga. BHyTpeHHsA

pyKaBHas TpexcrioWHas mneHo4dHas obonoqka
WMeeT CcoeJWMHEeHHble Mexy coboW nepBbI,
BHELUHWA, cMoW, cofepxawuin nonvamug 6,
CNOCOBGHBIA OTOENATECS OT 3TOW OBONOMKHM,

BTOPOW, MNPOMEXYTOWHLIA, CNOW, coaepxalluni
nonuamwa 12 unu nonMmMepHbId KNnel Ha OcHoBe
nonuamwiaa, W TpeTui, BHYTPEHHWHA, CNOWR,
coAepXKallMi B KayecTBe TepMONnacTUYHOro
NONWMEPHOro MaTeprana cMech NONUaTUNeHa ¢
nonunponuneHoM. CxaTblA BO3gyX MogawT B
NOMNOCTb BHYTPEHHER 0Bonovkn nof gaBneHuem
0,1-0,3 aT™, TennoHocuTene - Noa AaBNeHWem
0,1-0,6 aTtMm, TepmoobpaboTky OCYLLEecTBNAT
npM Temnepatype TennoHocutens 80-100 °C.
Mocne dero oxnaxgalwT pPykaB CcO CKOPOGTLHO

oxnaxaeHus 10-20°Ciy M yaansioT BHYTPEHHIOW
obonouky.  TOKpeITWUE,  NOMNyYeHHoE  3TUM
cnocobom, COOepPKNT KOHUEHTPUYHO
pacnonoKeHHble Mexay Ccobol  BHELUHKW
0B0onoYKy 7] apMUPYHOLLYH obonovky,
NPONWUTaHHYI0  OTBEMKAAIOWMM  CBASYIOLLUM,
BHYTPEHHEH MNOBEPXHOCTHIO KOTOPOW  GITYKKUT
TEepMOonnacTU-HbIA CrOW, KeCTKO COEAWHEHHBIR C
apMupylolweld  obonodkod, GokoBble  Kpas
KOTOPOrO COeAMHEHbl C OOKOBLIMKM  KpadMu
0BONOYKK. TexHWUJYeckni peaynsTaT -
NoBbILLEHWE KaYecTBa MOKpbITMA. 2 C. 1 8 a.n.
&-nbl, 2 vn., 1 Tabn.
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(54) METHOD FOR APPLYING HOSE LINING ONTO INNER SURFACE OF PIPELINE AND APPLIED COATING

(57) Abstract:

FIELD: applying of hose lining onto inner
surface of pipelines. SUBSTANCE:. method
comprises steps of applying onto surface of
reinforcing  envelope  thermoplastic  layer
rigidly joined with  reinforcing envelope
being inner surface of said envelope and
contacting with inner envelope; introducing

to pipeline coaxially arranged outside
pipeline outer film three-layer envelope,
reinforcing  envelope  and inner  hose
three-layer  film  envelope. Inner  hose
three-layer film envelope has mutually
joined first outer layer containing
polyamide 6 capable to be released from said
envelope; second intermediate layer

containing polyamide 12 or polyamide-base
polymeric adhesive; and third inner layer
containing as thermoplastic polymeric
material  mixture  of  polyethylene  with
polypropylene. Compressed air with pressure
(0.1-0.3)at and heat transfer agent with
pressure (0.1-0.6)at are fed to cavity of
inner envelope subjected to heat treatment
at temperature (80-100)C. Then hose is
cooled at rate (10-20)C/hour and inner

envelope is removed. Applied coating
includes concentrically arranged outer
envelope and reinforcing envelope
impregnated  with  setting  binder.  Inner

surface of reinforcing
thermoplastic  layer rigidly  secured to
reinforcing envelope and having lateral
edges joined with lateral edges of envelope.
EFFECT: enhanced quality of lining. 10 c¢l, 2 dwg

envelope is
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WMaobpeteHne oTHocUTCH K obnacTtu
CTPOWUTENLCTBA, @ Oonee TOYHO KacaeTcs
cnocofa HaHeceHWs oBNULOBOYHOMO pykara Ha
BHYTPEHHIOK MOBEpPXHOCTL TpybonpoBoga W
MOKPLITUA BHYTPEHHEW NOBEPXHOCTH
TpybonpoBoaa, NonyyYeHHoro aTUM cnocobom, n
MOXeT ©OblTe WCNOMb30BaHC ANA  3alUMTHI
BHYTPEHHER noBepxXHOCTW Tpybonpoeoda oOT
MEeXaHWYeCcKUX NOBPEXKASHUA, KOPPO3MK 1nu oT
oﬁpaaoBang HexenaTenbHbIX OTNOXEHWHA.

MaBeCTHBI pasnuuHble cnocobbl HAaHeceHUs
oBNULOBOYHOTO  pyKaBa  Ha  BHYTPEHHIOH
NMOBEpXHOCTL TPYBONPOBOAa ANA ero PemMoHTa U
youneHus.

B vacTHOCTM wnaBecTeH cnoco® MNoKpbITUA
BHYTPeHHe noeepxHocTh Tpybonposoga no
nateHTy P® 2000513, F 16 L 58/02, 07 cdeBpangd
1993. YKaszaHHbIA cnocob 3akniodaeTcs B TOM,
4To BBOAAT B TpybGonpoBos OGNULOBOYHLIA
pykae 13 apMmupylolwero  NponuTaHHoro
CBA3YIOLLIUM MaTepuana, 3aknioHeHHOro Mexay
BHYTPEHHUM W HapyXHbIM  TepPMETUYHBLIMW
pykaBamy M3 CUHTETUYECKOTO  MNIEHOYHOro
matepuana, NPWKUMaOT K BHYTPEHHEeR
noeepxHocTn TpybonposBoda pykaea nyTem
CO30aHUA BO BHYTPEHHEM pyKaBe OaBMNEHWUS
TENNOHOCUTENSA ¢ NoCneayoWUM OTBEPKOSHUEM
obnuuosBoyHOro  pykasa. BHyTpeHHUIA  1©
HapyKHbIA repMeTUYHBIE pyKaBa BeINOMHEHb! U3
MaTtepuanos, UMEeloWWX  COOTHOWEeHWe WX
nnactudeckmx  gechopmayunii  (1,5:3,5):1 npu
Temnepartype TennoHocutena 60-80 °C  wu
(1,5-5):1 npu TemnepaTtype TennoOHOCUTENA
80-100°C.

YKasaHHBIA  cnoco® uMeeT  cneaylolni
HeJocTaTok. BHyTpeHHWIA pykas npw nporpese
ABNAETCH pa3ayBoOYHLIM PyKaBoM. lNporpes naet
npu Temnepatype 80-100°C, 71O Benuka
BEPOATHOCTL pasrepmMeTusalny pasayBOYHOI0
pykapa Ha cTaguMu nporpesa, cnefosaTenbHo,
BbIGOKA HeHaAeXHOCTh crnocoba.

HawBonee 6nunaknm aHanorom K
npegnaraeMomy MaoctpeTeHuio ABnseTcs cnocob
HaHeceHWs  OOMWUOBOYHOIO  pykaBa Ha
BHYTPEHHIOW ~ NOBepxHOCTe  TpybonpoBoza,
KOTOpLIA aBRfeTcs  Havbornee GNU3KMM
aHanoroM K 3afenaeMomy cnocoby (naTteHT
CLUA 5186987, F 16 L 55/162, 16 despana
1993).

Cnoco6 no nareHty CLUA 5186987
3aknoyaeTcs B TOM, 4TO BHe Tpybonposoaa
MeXY PYKABHLIMA MNEHOMHLIMA BHELWHEH W
BHYTPEHHER TpexcrnoWHOW obonoudkamn K3
TEPMONNACTUYHBIX  NONUMEPHBIX  MaTepuanor
pasmMelLawT apPMURYIOLLYIO 0BONoOYKY,
NPONUTaHHYI0 OTBEPKAAIOLLMMCS CBA3YIOLLMM,
3aTeM  BHYTPEeHHIOW o0ono4yky BMmecTe G
apMupylolled  oConodkod  BBOZAT  BHYTPb
Tpy6onpoeoga U NpoM3BoAAT nodady B NonocTs
BHyTPeHHel oBonoYKkM Noj JaBneHUem cxaToro
BO3JyXxa WNv BoAbl A0 obneraHus pyKaBom
BHYTPeHHed noBepxHoCcTM TpyGonposBoda W
TennoHocuTens o} nocnegytowen
TepmoobpaboTkoi no OTBERKAEHWSA
CBHA3YIOLLEro, Nnocrne Yero yaansaT BHYTPEHHIOK
0b0oNoUKy 1 NoNy4yarT NOKPbITUE.

3anBnaemMomMy W30OpeTeHWio  MPUCYLLK
cneyoLme HeaocTaTku,

Mpy nojgave JaBneHus  umeeTcs
BEPOATHOCTL TOMO, YTO Kpas apMUpyloLlleir
0BONOYKN CMECTATCH OTHOCUTENEBHO ApYT Apyra
Ha 3HaYWUTENBHOE pPacCcTOsSHWE W NOABATCA
yyacTkm  gecbextHoro  Tpybonpoeoja,  He
3aKkpeiTele OBMWLOBOYHBIM  PYKABOM,  4TO
NPUBOANT K YXYALLEHWIO Ka4ecTBa nonyvYaemoro
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NOKPLITUS.
Peanusauus Bo Bpems  npolecca
OTBEPXKAEHUS TemnepaTypbl peakluW OKoo

200 o¢ Y BhilLE obycrosnveaeT
NOANNABMEHWe BHELIHero Cros BHYTPeHHed
oBOMOYKM 1,  CNenoBaTensHo,  Benvka

BEPOATHOCTL "HepacKpbITUa" 0BnMLOBOYHOrO
pykaBa M nonydeHuds B TpyBonpoeode
BechopmMeHHOro  3anofMMMepU30BaHHOIo
nnacTuka.

MpUMEHEHWE HU3KOTEMNepaTypHbIX
nepekucei (nepokcmoa  GeHaouna) npu
TeMnepaTtype  60°C  a3anyckaeT  peakuuo
oTBepXKaeHWUA apMMpylou_l,eﬁ obono4ykn. B cnydvae
Harpesa oo 40°C HavYMHaeTcs
CaMOMNpPOW3BONEHAs peakuus OTBePASHUS
apmupylowed  oBONoYKW,  KOTOPYK  GIOMHO
OCTAaHOBWTL Ha cTaguu "aarycTteBaHua", T.K. 3a
cYeT 3K3OTEePMWYHOrO Tenna peakuyun npouecc
OCylLLecTBnAeTCs 40 MOMHOMo pearnpoBaHUs
HW3KOTEMNEPATYPHOR OPraHUYecKkor NepeKkucu.
Bce sTOo npvBOOMT K NOMyYeHWIO MNOKPLITUSA
HW3KOro Kavectea.

YpaneHwe HapyxHOW 0BCNoYKM C BHELUHER

NOBEPXHOCTH apMUpyIoLLEe oB6onoYKn
YBEMNUUUBAET BEPOATHOCTE TPABMUPOBAHWSA
oBNUUCBOYHOTO pyKkasa npwv ero

TpaHcnopTUpoBRke B Tpybonpoeod, MNOBLILAET
BEPOATHOCTL MPOHUKHOBEHWS HAPY:KHOW Brarv B
HEOTBEPKAEHHBLIA ODMULOBOYHLIA pyKaB, udTO
NPUBOANT K yXYALLEHUO Ka4yecTBa Nony4yaemoro
NOKPBITUSA.

Mony4eHrne TepMONNacTUHHOMO BHYTPEHHEro
crnos  Ha apMmupylolel ofonodke nyTem
pPacTBOpPEHUA NNacTMKa B MpoLecce NonyYeHus
MOKPLITUA ABNAETCA HECTabWUNbHBIM NPOLECCOM,
B peayneTare KOTOPOrc Benika BepOATHOCTb
HEMOMHOrO  pPacTBOpPeHWs  nnacTuka W,
cnefcBaTtensHo, NonyvYeHWs HeodHOPOAHOro
MOKPLITUSA.

Hanu4ne Ha BHELUHEW MOBEPXHOCTU TKaHW
apMupyrolerd obonodvku BOOCOTTANKABAIOLLER
OTAENKW NPenaTcTByeT yaaneHuio B Npouecce
oTBepKAeHNs W3 OBNULOBOYHOrO  pykapa
NeTyynx NpoayKTOB peakuuy, YTC NPUBOOWT K
NOBLILLEHWUHO NOPUCTOCTK nony4aemoro
MOKPLITUSA.

[Mepexnect KpaeB apMUpYOLWLeRd oBonodku
MoxeT  oDycnoBWTb WX  CMelleHWe  npu
TpaHCNOPTUPORKE B TpyGonpoeog W,
CrneAcBaTensHO, NOTEPH PYKaBHOW QOPMBI, T.K.
peansHo cylWwecTByLNE Tpybonposoak,
0COBEHHO CaMOTEUHBIE, WMEIKT PaCCTLIKOBKU,
CKOMbI, NPOCAAKY, Tak UTo NPW TPaHCNOPTUPOBKE
apMupylowas obonoyvka Ha aTUX Aedpexrax
BCTPEYaEeT COMPOTUBMEHWE, YTO MPUBOOUT K
CHUKEHWIKO Ka4ecTBa MoMy4aemoro nokKpbITus.

Kak BMAHO W3 BbILIEWU3NOKEHHOMO, BCE 3TW
HeJoCTaTkM B LEnoM NPUBOAAT K YXYALLEHWIo
KavecTea Mony4aemMoro nokKpbITus.

M3 ypoBHA TEXHWKA W3BECTEH Lenuld pag
NoKpbITUA (NnaTeHT CLUA 5186987, F 16 L 55/162,
16 dheBpand 1993) BHYTPEHHER NOBEPXHOCTK
TpybonpoBoAa,  BKMOMAKWMX — apMUPYHOLLYHO
oBonouKy, NPONUTaHHYIO OTBEepPXAaoWKMM
CBA3YIOWWUM, HO BCE OHW WUMEKT HEBLIGOKOE
Ka4ecTRo.

B ocHeoBy HacTosulero maobpeTeHna Obina
nonoxeHa 3agada paspaboTku Takoro cnocota
HaHeceHWa  OONUWUOBOYHOIO  pykaBa Ha
BHYTPEHHIOK ~ MOBEPXHOCTE  TpybonpoBoda,
KOTOPbLIA ocylecTBnAny 6bl Tak, YTC NO3BONKUMIO
Bbl CHU3WTL NOPUCTOCTE NCNYYaEMOro NOKPLITUA
W MOBLICUTL €r0 OJHOPOOHOCThL, repMETUYHOCTb
W HaZeKHOCTb, YTO NO3BONUMNO Obl 3HAYUTENEHO
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NOBLICUTL KAYECTBO NOJYYaeMOro NOKPLITUA, YTO
npueeno 6ul B CBOK oYepefls K 3HaYUTENbHOMY
CHWKeHWo abpasnBHoro usHoca TpyGonposoga K
NoBLICUNO Bbl ero NPONYCKHYo ¢NocoBHOCTL, K
NnonyyYeHne NoKpbITUA BHYTPEHHER NOBEPXHOCTY
TpybonpeBoAa yKasaHHBIM CNOcCOBOM BbICOKOrO
KauecTBa MoKpbITUS.

JT10 pocTWraeTcAa TeMm, 4TO B crnocobe
HaHeceHWs  ©OONWLOBOYHOrO  pykasa Ha
BHYTPEHHIOI ~ NOBepxHocTb  Tpy6Gonposoaa,
3aKovalLlLemMcs B TOM, UTO BHe Tpybonposoia
MEXOY PYKaBHLIMA MNNEHOMHBIMUA BHELLHER W
BHYTPEHHER TpexcrnoWHOW obonovdkamu K13
TEPMONIACTUYECKUX MOMUMEPHLIX MaTepranos
pasmellaloT aApPMUPYIOLLYIO oBonouky,
NPOMATaHHYIO OTBEEKOAOLLMMSCH CBA3YIOLLNM,
3areM BHYTpPeHHKO 00OoModky BMecTe G
apMupyloled  oDONouYKoA  BBOAAT  BHYTPb
Tpy6onpoeoaa 1 NPOU3BOAAT Nojady B NonocTb
BHYTPEHHe 06oNo4KK Noa AaBNEeHUEM CKaToro
BO3dyXa WM BoAbl A0 OOneraHWa pykasom
BHYTPEHHEl noBepxHocTW Tpybonpoeoaa U
TennoHocuTens c nocnenywei
TepmoobpaboTkoi no OTBEpPKAESHNA
CBA3YIOLLEro, nocne Yero yaansioT BHYTPEHHIOW
ofonodky W Mony4arT MOKPbITWE,  COrMacHo
naobpeTeHMo OO0 pasMmelleHus  BHe
Tpybonpeeoaa  obonodek  Ha  NOBEPXHOCTb

apMupyoLLe ofonoykm HaHoCHAT
TEPMOMMAacTUYHbIA CNOW, WECTKO COoedWHEHHbIR ¢
apMupyloLei 0BOnNoYKoR, CryxaLL nid

BHYTPEHHEA MOBEPXHOCTLHD STOW obonouknm ©n
KOHTaKTUPYOLWA C BHYTPEHHEA OOOMNOHKOR, W
OOKOBbIE  Kpas  apMUpyloLed  obornodkin
COBMEGTHO o] B60KOBBLIMK Kpasamu
TEPMOMNMIAacTUYHOrO Crnos COSAMHAIT MeXay
cobol, BHe TpyGonposoaa BHELHIOKD PYKABHYHO
NneHoYHY 0D0O0NoYKY, apMUPYRLWYH COOMOYKY U
BHYTPEHHHOK PYKaBHYHO TPEXCNONHY
NNeHoYHyK 0BoNoYKy pasMeLlalT KoakcuansHo
Mexay cobol W BHYTPb TpyGonpoBoga BBOOAT
BHYTPEHHIOK ~ 0Bonouky WU apMUPYIOLLYHO
oBono4Yky COBMECTHO C BHELUHEW OCONOoYKoH,
npyv STOM BHYTPEHHAA pykaBHas TpexcrnownHas
nneHodyHas obonoyka WMeeT COefdWHEHHbIe
Mexay cobod nepBbld -  BHEWHWA  CRNOW,
cojepKalluii B KadecTBe TEpMONNacTUYHOro
nonvMepHoro  Marepuana  nonvamug 6,
npunerawWwmiin - K BHYTPEHHEA NOBEPXHOCTU
apMUpyroLLer 0BonoYKkK 7] CNOCOBHbLIA
OTAENATCA OT 3TOA  ODONOYKW, BTOPOA -
NPOMEKYTOUHEIA  CNOR,  KOHTAKTUPYOLWWA ©
BHELUHAM CNoem W codepxalluiA B KaqecTee
TepMONnacTUYHOro Matepuana nonvamug 12
WINK NCNUMEPHBIA KNeld Ha ocHOBE NonnaMmuaa, v
TPETUA - BHYTPEHHWA CMNOW, KOHTaKTURYHOWWA C
NPOMEXYTOYHBEIM ~ CNoeM W codepXalui B
KadecTBe  TEpPMOMMAcTUYHOMO  NONMUMEPHOro
MaTepuana CMechb nonMaTuneHa c
NOAWNPONWNEHOM,  OAWMH M3  KOTOPBIX -
MonuaTKUNeH npu TepmoobpaboTke NnaBuTcH, a
OpYyrol - NonunponuneH He NnaBWuTCA WM He
paspyLllaeTcs, 4YTo cnocobcTeyeT obpaszoBaHWIo
pacnnaeneHHor casbl NNaekoro nonumepa -
NonuWaTUNEHa, MpW STOM CXAaTblA BO34yX WX
BOZy NOAAT B MNOMOCTb BHYTPEHHEW 0BOnoHKA
nog gasnexHmem 0,1-0,3 atm, TennoHocuTenb -
nod daeneHvem 0,1-0,6 atm, TepmoobpaboTky
OCYLLEecTBAT npu Temneparype
TennoHocutena 80-100°C B TedeHWe BpemeHW,
[OCTaToMHOM AN\ OTBEPKAESHWA CBA3YILLErD,
3ateMm nocne TepmoobpaboTkv [0 yAaneHWus
BHYTPEeHHEeR o60noYkM NPOU3BOAAT OxXnaxaeHwe
pykaBa CO CKOpOCTblo oxnawgeHus 10-20 °Clu.
Ecnn paeneHve B3aTb HUMXe 0,1 atMm, TO
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MOXET NOABUTECH NOPUCTOCTL M HEAOMNPECCoBKa
pykaea, a Buille 0,6 aTM BO3MOKHO paspyLUeHue
BHyTpeHHer obonoukn. Ecnu  Temnepatypa
OyoeT Hwxke B80°C, TO MOXKET NPOU3IOHTK
HEeOTBEPXKAEHWE pykasa, a Bbile 100°C
BEposSTHA TepPMOASCTPYKLMS TepMonnacTos. pu
oxnaxaeHWn GeicTpee 20°Ciu MOryT B pyKaBe

BO3HWKHYTL  MWKPOTPeLlMHbl, a MeaneHHee
10 °C/u npouecc asnaeTca HepeHTabenbHbIM.

PasymHO TepmoobpaboTky npoBoauTe B
TeueHne BpeMeHn oT 2 Ao 15 u.

CoefuHeHWe KpaeB apMupyloLein obonouKm
COBMECTHO € KpasiMK TepMONMacTUYHOIO Crnos
MOXHO OCYLUECTBWTE CLUWBKOW UMW CBapPKOW.

PasymHO, 4TOObl BHYTpeHHHOK 0OBONoHKy
yoananu M3  MNonocTu Tpybonpoeoga
nocpeicTBOM €& 3aKpyyuBaHWs C [ABYX ee
TOPUOB B NPOTWMBOMOMNONHOM HanpaeneHW B
KIYT W BbITACKMBAHUA KIyTa K3  MNOMOCTU
TpySonposoda.

Mepen 3aKpy4YMBaHUEM BHYTPEHHENR
obonoukn  Mexay TepMOonnacTUYHbIM - CMOEM
apmupylowed oBoNoYkM WM BHELHWM  Cnoem
BHYTPeHHer oBornoukK KenatensHO MojaraTh
ckaTblld Bo3gyx nog gasneHuem 0,1-0,2 atm.

TepmonnacTUYHbLIA CMOKA MOXET COLEpXKaTb
nonuypetaH B konuuyectse 100 mac.%, wnu
cMech nonuypetaHa B konuuectee 70-85 mac.%
¢ nonuonecduHoMm B konuuectee 30-5 Mmac. %
WKW CO CMECHLIo MOMUonedrHOB B KoMUYecTee
30-5 m™mac.%, wWnuM cMecb nonuypetaHa B
Konudectee 70-95 mac.% c nonuadupom B
Konuyectee 30-5 wmac.% WM co  cMechl
nonuacupoB B Konuuectee 30-5 mac.%, wnun
nonuonedpmwH B Konuwdectee 100 mac.%, wnu
CMeCk ABYX NONUONedrHOB B KonudecTee 70-95
n 30-5 mac.% CcOOTBETCTBEHHO, UK NONUauUp B
kornuyectee 100 mac.%, wnKM cMmeck [ABYyX
nonuadupoB B konuuectee 70-95 1 30-5 Mac.%
COOTBETCTREHHO.

Mpy cogepxaHWKM nonuypertaHa HWxe 70
Mac.% TepseTcd TEennoCTOWKOCTb pyKaga,
CNeAcBaTENBHO, CHWXAETCA BEPOATHOCTb
MonyYeHUs KaueCTBEHHOIO MOKPLITUS, a Bbille
95 mMmac.% CcHWXaeTCs OOHOPOOHOCTL U
PaBHOMEPHOCTE HAHEeCeHUSA MoNuypeTaHa, T. K.
ero CMecb C NOMUONedUHOM WK CO CMECHID
nonvonedwHoB  (nonuvonedmrH aBnAeTcs
CTRYKTYPHbBIM NNacTUUKaTopomM) cnocobeteyer
npoueccy HaHeceHWs nonvypetaHa B BWAe
HenpepbIBHOTO MOMOTHA.

YTOo KacaeTcd CMEecW nonuypetaHa ¢
nonuadunpamMu, TO npwv codepKaHnm
nonuypertaHa Huwxke 70 mMac.% CNoXHO NoNyyYnTb
TOMOTEHHYID CMeCb marepwanoB, a npu
copepaHuM nonvypetaHa Belwe 95 mac.%
CHUXaeTcH 3MacTUMHOCTE  pPykaea, a
crnegoBaTtenbHo, U MOMy4aeMoro NoKpbITHA.

BnonHe BO3MOXHO, YTOOLI BHYTREHHWA CroA
BHYTpPEHHER  ODOMoYKM  cofepkan  CMEeCh
nonuatuneHa B konuuyectee 20-40 mac.% c
NonvnNponuneHoM B Konnvectee 80-60 mac.%.

CodepaHne nonuatineHa ©Gonewe 40
Mac.% CHUXKAeT TENNOCTOMKOCTE BHYTPEHHEro
cnof, a meHsblue 20 Mac.% MNOBbILLAET MECTKOCTb
cros.

Bce crnou BHyTpeHHerR obonodkn MoryT BbiTh
coeMHeHEl Mexdy coBOl NO BCEW NOBEPXHOCTH
CMNOEB MyTeM WX pacrnaga.

3To  gocTuraeTcs  TaKKe  CO3JaHWeEM

NOKPbLITUSA BHYTPEHHER NoBEpPXHOCTM
TpybONpoBOAa,  BKMHOMAIOLIEND  APMUPYHOLLYIO
0BOonoYky, MPOMUTAHHYI0  OTBEPKAALLMM

CBA3YILWWUM, KOTOPOE COrMacHo WaobpeTeHuio
COOEKNT BHELLHIOKW MMAEHOYHY OBonouky W3
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TEPMONNacTUYHONO MNOMUMEepPHOro  marepwana,
BHELLHAS NOBEPXHOCTE KOTOPOR KOHTAKTUPYeT ©
BHYTPeHHel noBepxHocTelo TpybonpoBoaa, a
BHYTPEHHSA NOBEPXHOCTE NPUNeraeT K BHeLIHe:
NMOBEPXHOCTH apMUpyoLLei obonoukn,
BHYTPEHHER NOBEPXHOCTEH KOTOPOMW  CIYXWUT
TEPMOMMAacTUYHbIA CNOW, XKEeCTKO CO8AWHEeHHbIR ¢
apMmupyloled obonodkod W GokoBble Kpas
KOTOPOro coedvHeHbl ¢ OOKOBBIMKM  Kpasmu
oBonodkn, Npu 3ToM BHeLWHAA obonouka u
apmupylowas  obonouka  KOHUEHTPUYHO
pacnonoXeHHbl Mexay CoboW.

TepMOnnacTUYHLIA CNOW MOXEeT copaepXaTtb
nonuwypetaH B konuuectee 100 Mac.%, wnun
cMech nonuvypeTaHa B konuyectee 70-95 mac.%
¢ nonvonedmHom B konudecTee 30-5 mac. %
WNK CO CMEeCbK MNOMUONeduHOB B KONWUYecTBe
30-5 wmac.%, wunM cmecs nonuypetaHa B
konuuectee 70-95 Mac.% c nonusupom B
konudectee 30-5 ™mac.% WKW CO CMechlo
nonuachnpos B Konundectee 30-5 mac.%, wnu
nonuonednH B konudectee 100 mac.%, wnu
CMeck ABYX nonvonedguHos B konuuectee 70-95
n 30-5 Mac. % COOTBETCTBEHHO, UMW NONUachup B
Konndectee 100 wmac.%, WNKM omechk AByx
nonuachupos B Konudectee 70-95 n 30-5 mac.%
COOTBETCTBEHHO.

ObocHoBaHWe BCeX NpefencB aHanormyHo
oBOCHOBaHWIO MpefenoB B Npeanaraemom
crnocobe.

MpenmylecTea HacToAWwero UaobpereHus
3aKN4aTCH B Crneayowem.

Hanuune BHELLHEN 0BonouYKNK,
KOHTaKTMpYoLLe R c AedeKTHbIM
Tpybonposodom, NpedoTepallaeT
MPOHWKHOBEHWE  BHYTPb  HEOTBEPXKASHHOro

oBNULOBOYHOMO pPyKaBa rPyHTOBEIX BOA WU, TEM
cambiM, 3allyliaeT ero  OT  BblMblBAHWA
HEOTBEPXKAEHHOIO CBA3YIOLLEro, Hanuyne BoAbl
npenaTcTByeT NPOLEcCYy  OTBepKASHMWA
cBA3YIOLWEro (BoAa SABMASTCH WHIMOUTOPOM
npouecca OTBEPXKIAEHNS). Hanuuyue
nony4aemoro  TepMONIacTUHYHONO  MOKPLITUA,
KOHTaKTMpYIoLLEro c TPaHCNoOPTURYEMONR
KUOKOCTBIO, noBellL@eT repMeTUYHOCTb
TpybonpoBofa, ynydwaeT erc  nponyckHylo
CnocoBHOCTL, NpefoTepallaeT oT abpasvBHOMo
naHoca.

[anee naobpeTteHne noscHAETCH cnicaHuem
KOHKPETHBIX NPUMEPOB €ro  BbINONHEHUA W
npunaraembiMW YepTeXamMu, Ha KOTopbIX

ur. 1 uacbpaxaeT oONUUOBOYHLIA pyKaB no
npegnaraeMomy crnocoby (nonepeudHbli paspes);

dur. 2 - NoKpeITHe, Nony4eHHoe 3asBnaemMbIm
cnocofom (nonepedqHbld paspes).

Mpeonaraemsii cnocob HaHeceHWs
obrnunuosoyHoro pykasa 1 (dwur. 1) Ha
BHYTPEHHIO NoBepxHOCTE  Tpybonpoeoda
3aknioyaeTcd B TOM, MTO  cHadana BHe
TpybonpoBoAa Ha NOBEPXHOCTb apMUpYoLLel
obONoOYKM 2 W3 CHMHTETUYECKOrC BOWNOKA Ha
OCHOBE  NOMUAMPUPHBIX  BOMOKOH — HAHOCAT
TepPMONIacT UYHLIA Crnonr 3, KECTKO
COeAMHEHHEIR ¢ apmupylowed obonodykol 2,
CnyxallWuiA BHYTPEHHER MNOBEPXHOCTLH STOR
oBONoYKM 2 1N KOHTaKTUPYIOLWMA C BHYTPEHHER
obonoyvkoi 4, 1 BOKoBbIE Kpas apMUpyloLLer
oBonovKkn 2 cOBMECTHO ¢ OOKOBEIMM KpasimMu
TEPMONNACTUYHOIO CMos 3 COSdUHAIOT Mexay
coboii. 3atrem BHe TpyGonpoeoda Mexay
PYKABHBIMW  MNEHOYHBIMKA  BHEWHeRW 5 u
BHYTPEHHER 4 TpexcnonHolh obonouykammu K3
TEPMONIAaCTUYECKUX NONMUMEPHEIX MaTepuanoB
pasMellaloT  apMupylollyio  obonouky 2,
NPOMUTaHHYIO OTBEPKIOAIOLLMMGS GBAYIOLLMM,
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NpruYeM  BHELUHIOK  PYKaBHYID  MINEHOMHYH
obonoyuky 5, apmupylollyto obonouky 2 wu
BHYTPEHHIO PYKABHYO TPEXCNORHYIO
NNEHOYHYIO obonouky 4 pasmeLatoT

KoakcuanbHO  MmexXay coboclh M BHYTPb
TpyOonpoBOAa BRBOAAT BHYTPEHHIOK 000noYky 4
Wn apmupytowylo obonouky 2 COBMECTHO ©
BHelHeR oBonoykor 5. MoK 9TOM BHYTPEHHSASA
pyKaBHas TpPexcnorHas nneHouHas obonoyka 4
UMeeT coefUHeHHbIE Mexay coboi nepBhId -
BHELLUHWMA CMOW 6, coAepXallvi B KadecTse
TEPMONIacTUYHOrC MOMUMEPHOrC MaTtepuana
nonuamug, 6, npunerawwmin K BHYTPeHHeR
NOBEPXHOCTKM  apMupylolweid obonodkn 2 U
cnocoBHBbIA OTOENATECH OT 3TOW 00OMNOYKM,
BTOPROWM - NPOMEXYTCHHLINA crnow 7,
KOHTaKTUPYOLWA C BHEWHWM croem 6 u
cofepXallMi B KayecTBe TepMONnacTUYHOro
MaTepuana nonvamug 12 unM  nonumepHsIi
Kneld Ha ocHOBe nonvaMuia, W TpeTWd -
BHYTPEHHWA Cnol 8, KOHTaKTUPylOWWUA c©
NPOMENKYTOMHEIM cnoeM 7 WM cofepXalui B

KavecTtBe TepmMmonnacTtuyHoro nonmMepHoro
Martepuana CMeChb nonnuatuneHa C
NonUNRONUNEHOM, OAVH na KOTOPLIX -

nonuaTUneH npyu TepmoobpaboTke NNasuTcH, a
OpYrol - nonmuvnponuneH He nNaBWTCA U He
paspyliaeTtca, YTe cnocobeTByeT obpasoBaHUo
pacnnaBneHHor assl NNaeBkoro nonumepa -
NonuaTUNEeHa, KOTOPLIA pacnpefensetca Mexay
OedekTamn MPOMEXYTOYHOro crnoa 7. 3arem
nNpou3BOaAAT nojaqy B nonocTs 9 BHYTpeHHew
obonoykn 4 noa OaBneHWeM cCxKaToro Boagyxa
WnNK BOAbl (fanee pasreHwe obneraHwd) Jo
obneraHus pykaBom 1 BHyTpeHHelR NOBepXHOCTU
TpyBonposoga " TennoHocKuTEensa c
nocneaytoLen TepmoobpaboTron ao
oTBepKAEHWA CcBAsyLlero. [1pyM sTOM cKaTbliA
BO3[lyX MOAalT B MOMOcTe 9 BHYTPEHHEeNR
obonoukn 4 nog pasnedHnem 0,1-03 arm,
TennoHocuTens - nog gasnedHwem 0,1-0,6 aTm,
TepmoobpaboTky OCYLLEecTBNAT npu
Temnepatype TennoHocwutenda 80-100 °C B
TeuMeHWe  BpeMeHV,  [ACCTaTOMHOM  Ang
oTBepKAeHUs CcB#Asylllero. 3aTeMm nocne
TepmooBpaboTky  NPoOW3BOAAT  OxNaxgeHue
pykaBa co ckopocTblo 10-20°C/4. Mocne dero
yOanawT BHYTPeHHIK obonouky 4 1 nonyqatoT
NOKpbLITHE.

TepmoobpaboTky NpoBoAsaT B TedeHWe 2 - 15
u.

CoeflMHeHWe KpaeB apmMupyloleri obonoukm
2 COBMECTHO € KpasMWU TEPMONMAcTUHHOrO Cros
3 OCYLLEeCTBMAKT CLUMBKOW UMW CBapKOW.

BHyTpeHHol0 obonouky 4 yoanawTt  u3
nonoct  TpybonpoBoga  nocpedcTBOM  ee
3aKpyuMBaHWA C OByX ee TOpPUOoBR B
NPOTUBOMNOMNOXHOM  HanpaeneHWW B KIyT W
BbITACKMBaHWA XKryta 13 noroctKu pr60npoeo,u,a.

Mepen 3aKpy4YMBaHVEM BHYTPEHHENR
obonoykn 4 mMexdy TepMOnnacTUYHbIM croem 3
apMUpyloWerd obonoYKkM 2 U BHELWHWM cnoem 6
BHYTPEeHHEeR 06onouKkK 4 NofaT CKaThI BO3AyX
nog AasneHwem 0,1-0,2 aTm.

BHyTpeHHIO 0BCnoYky 4 MOXHO yaandTb
METOAOM BbiBOpauMBaHug. OaHako yganeHue
obonoukn 4 nyTem BbiBOpauuBaHuWa  ee,
ocoBeHHO NpK pPeMoHTe TPYGoNpPOBOAOR MarbIX
OWamMeTpoB, co3fdaeT BEePOATHOCTE cobMpaHua
obonoykn 4 B NpobKy, KOTOPYK 3aTeM CIOXHO
yoansaTte ua TpybonpoBoaa.

B kauvecTBe TepMonnacTYyHoOro nonumMmepHoro
MaTepuana obonoyka 5 COOePHUT NONUETWNEH B
konudectee 100 Mac.% WK cMech MNONUsTUNEHa
¢ nonuvnponuneHom B konudectee 20-40 mac.%
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1 80-60 mac.% COOTBETCTBEHHO.

TepMoOnNNacTUYHbBIA  cnod 3 coOepMuUT
nonuypetaH B konuuectee 100 ™Mac.%, wnun
cMech nonuypeTaHa B konudectee 70-95 Mac.%
¢ nonnonednHom B konmdectee 30-5 mac. % wnnn
€O cMmeckl nonuonedurHoB B konudectee 30-5
mMac.%, WKW CMeck NonuypeTaHa B KonMuecTBe
70-95 mac.% ¢ nonnacorpom B konudectee 30-5
Mac.% WNM  CO CMechid MONMUaUpPoB B
kornudectee 30-5 mac.%, wnu nonuonedunH B
konudyectee 100 mac. %, WNM CMeCk [BYX
nonuonednHoB B Konudectee 70-95 u 30-5
Mac.% COOTBETCTBEHHO, WKW  nonuacdup B
konuuectee 100 mac.%, WNKM CMechb AByX
nonuacupos B Konudectee 70-95 n 30-5 mac.%
COOTBETCTBEHHO.

BHYTpPeHHWIA crnoi 8 BHYTpeHHeR oBonouku 4
COAEPHKUT CMeCb NOMWSTUNEHa B KONMWYecTBe
20-40 mac.% ¢ NonUNpPonUNeHom B KOMWYecTBe
80-60 mac.%.

B KayecTBe nonvoneduHoB B CMECU C
nonuypeTaHom MOXHO MCNones30BaTh
MonNuaTWUNEeH, C3BWIEH, a B  KayecTse
nonuoneguHoOB OTASNEHO NOMUITUNEH, CIBUNEH
W B omecu ¢ foBaBkamu nonunponuneHa,
NONUBUHUNXNOPKAA.

Ecnn npepen nonvonedpuHa Gonswe 70
Mac.%, TO Mbl UMeeM CINOXHOCTb MONyYeHun
OOHOPOOHOrO pacnpeleneHns, ecni tonslue 95
Mac.%, TO ANS NOonUNponuneHa NoBbILLEETCS
KECTKOCTb, AN COBUNEHa, NOMUaTUNeHa U

NONUBUHUNXIIOPWAA, TO CHUXx@eTcA
TENNOCTOAKOCTb.

B KadecTee nonmarpoB MOXKHO
1enons3oears TEepPMO3NACTONIACTLI -

AVBUHUNCTUPONEBHEIA,  ©YTaANEHCTUPONBHBIR
WM nonubyTuneHtepedTanar.

Bce cnown 6, 7, 8 BHYTpeHHEA oGOnoYkK 4
coefMHeHbl Mexay COBDOW No BCeW NOBEPXHOCTU
CNOeB MyTeM WX pacnnaea.

Huxke 6Oyger onucaHo  npegnaraemoe
MOKPbLITUE, NONYYeHHOe 3asBMNEHHbIM CNocoBoM.

MokpbiTve 10 (dwur. 2) BHYTPEHHEHR
NMOBEPXHOCTH TpybonpoBoaa COASPHKUT
KOHLUEHTPUYHO pacnonoXKeHHble Mexay cobor
BHelLHIol oBonouky 5 WMa TepmonnacTUYHOro
nonuMepHoro  marepwvana, BHELUHAA
NOBEPXHOCTb KOTOPOW KOHTaKTupyer G
BHYTPEHHEH noBepxHoCTho Tpybonposoaa, W
apmupylolylo  obonoyky 2, NpONUTaHHYH
OTBEPXKAAIWMUM  CBA3YIOLIMM, NPUNEeraLLy
CBOEW BHEeLIHeW MNOBEepPXHOCTLK K BHYTPEHHER
NOBEPXHOCTW BHELLUHe# nneHovHol obonoqku & u
BHYTPEHHER NOBEPXHOCTEK KOTOPOMR  CIYXUT
TEpPMONNIacTUYHLIRA CIOW 3, KECTKO
COEUHEHHBIR C apMUpyIoLLelh obonodkor 2 u
BOKOBLIE Kpas KOTOPOro CoeaMHeHbl G BOKOBEIMU
KpasmMi 0BonoHKK.

TepMonnacTYHelA  cnod 3 cogep:mut
nonuypetaH B konudectee 100 mac.%, wnn
cMechb nonuypetaHa B konuuectee 70-95 mac.%
¢ nonuvoneduHoMm B konudectse 30-5 mac. %
WNY CO CMECHIO MONUoneduHOB B KONW4ecTse
30-5 m™mac.%, wunuM cMecb nonuypetaHa B
Konudectee 70-95 mMac.% ¢ nonusdupom B
konudectee 30-5 mac.% WM CO  CMechlo
nonuachupoB B Konmdectee 30-5 mac.%, wuniun
nonuonedmnH B konudectee 100 mac.%, wnun
CMeck ABYX NonuoneduHoB B konuuectee 70-95
n 30-5 mac.% coOTBETCTBEHHO, UK NONUaUp B
konudectee 100 mac.%, WM CMecb [AByX
nonuaupos B konudectee 70-95 n 30-5 mac.%
COOTBETCTBEHHO.

Hike 6yayT nogpobHO OnUcaHbl KOHKPEeTHbIE
npUMepkl BeIMONHEHWA NpegnaraemMoro cnocoba,
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B KOTOpPbIX Takke noapobHo OyaeT onucaHa
3aABMNSeMOe  MOKPBITUE, MNONyYeHHoe STUM
cnocobom.

Mprmep 1. Cnocob HaHeceHWs 3aknio4vaeTcs
B TOM, 4TO 0BNMULOBOYHLIA pykas 1 (cdowr. 1),
coAepXKallniA BHELIHIW 5 W BHyTpeHHww 4
TPEXCNoRHyKe  ODOMOYKKM, Mexdy KOTOpbIMU
pasMelleHa apMmupylowans obonodka 2,
NponUTaHHas OTBEPHOALLUMCS CBA3YIOWLUM Ha
OCHOBE HEeHACLIWEHHOW MNONUIUPHOR CMOMEI,
BBOOAT  BHYTPb  TpybGonpoBoda, 3artem
NpoW3BOAAT nogady BHYTPb OONULOBOYHOMO
pykaBa 1 nopg paeneHwem obneraHud 0,3 atm
cKaToro Bo3gyxa fo obneraHusa pykaeom 1
BHYTPeHHEH noBepxHocTW TpyGonpoeoga U
Npou3BodAT  Nojadvy  nod  JaBreHvem
TENNOHOCUTENA W NPOBOAAT OTBepKASHWE
CBA3YIOLEro MpU  chnefylolem  pexuMe:
TENNOHOCUTENE - HACLIWEHHBIA BOASHOR nap;
Temneparypa tenncHocutens 100°C; gaeneHue
0,6 atm; Bpema TepmoobpaboTkm 15 4, ckopocTb
oxnaxaeHus 20°C/y.

Mocne vero yaansaioT BHYTPEHHIOK 0Bonouky
4 MeToACM ee 3aKpy4MBaHnA ¢ ABYX ee TOpPLoB B
NPOTUBONOMNOMHOM ~ HAaNPaBMNeHWn B XIYT U
BbITACKMBAHKWA XryTa M3 nonoctn 9. lepen
3aKkpydmBaHuem 0BONOMKM 4 mMexay
TEpMONIIacTUYHbBIM CroemM 3 U BHeLIHUM croem 6
noJaloT cxaTsld Boagyx nof gasneHwem ot 0,1
0o 0,2 atm.

B pesynbtate BHyTpM  TpyBonpoeosa
obpasyeTca OTBepXAeHHas nnacTukoBas
obonouka, cofepxalluasn BHYTREHHWIA
TepMETWYHEIA  TepMOMnacTUYHBLIA  Croi, B
peayneTaTe Yero nonyyvarT nokpeltks 10 (dur.
2) BBIGOKOrO KayecTBa.

Bce HUXeonMcaHHLIE KOHKPEeTHBIE MpUMepsl
BbINOMHEHWA MpeanaraeMore obNMLOBOYHOMO
pykaBa BbINOMHEeHbl aHanorMyHo pykaBy Mo
npumepy 1. OTNKMYMe ByAeT 3aknoyaThca TOMbKO
B MaTepuanax u ero konuyecteax obonodkn 5,
TEPMONMACTUYHOIO Crost 3, NPOMEXYTOMHOTO 7 1
BHyTpeHHero 8 crnoeB cbonodkn 4, Buaax
TENNOHOCUTENA, PEXUMaX OTBePKASHUA W
oxnaxaeHwWa, 4YTO cBedeHo B Tabnuue.
PeaynbTaTel nony4eHbl Te Xe, 4TO B Npumepe 1.

Takum obpaaom, npegnaraeMelid
oBnUUOBCUHLIR pykaB obecnedvnBaeT nonyqeHue
MOKPLITUA BbICOKOTO KAYecTBa, T.K. BHYTPEHHARA
NOBEPXHOCTb nmeeTt HaaeKHEBIA
TepMONIacTUYHEIA CNo#, yTo CHWKaeT
abpaanBHbIA  M3HOC, MOBLIAST  MNPOMYGKHYIO
cnocobHocTb Tpybonposoga.

®opmyna nsobpeteHus:

1. Cnoco6 HaHeceHMa obnuLOBOYHOTO
pykaea Ha BHYTPEHHIOK NOBEPXHOCTE
TpybonpoBoaa, 3aKNKHaLWKUACA B TOM, YTO BHE
TpybonpoBoaa Mexay pykaBHBIMA MAEHOYHEIMU

BHeLLHeR " BHYTpeHHer TPexcrnoAHon
obonovkamn 13 TEPMONNacTUHECKUX
NONUMEPHEIX marepuanos pasmMeLLaloT
apMUpY LYo oBonoYKy, NPOMUTaHHYH

(YTBEPKOAKOLLIMMCA  CBA3YIOLWMM,  3aTeM
BHYTPEHHIOK 0OONOYKY BMECTE C apMUpYIOLER
obonoykold BBOZAT BHYTPb TpybonpoBoga W
Mpou3BOOAT nogady B MNOMOCTb BHYTPEHHeH
ofonodkn Noh, AaBNeHWEM CKATOro BO3ayxa Unu
BOAbl A0 OCneraHWd pykaBoM BHYTpeHHeR
NoBepXHOCTK TpybonpoBoaa U TeNNoHoCUTENd C
nocnegytwoLien TepmoobpaboTkoi no
OTBeRKOSHWA CBA3YIOLLEro, Nocne Yero yaansoT
BHYTPEHHIOW OBONOYKY W Nony4valeT NoKpbiThe,
oTnUyalWKrica Tem, YTO A0 pasmelleHUa BHe
Tpybonpoeoga obonodek  Ha  NOBEPXHOCTb
apMUpYHoLLe 0DONouKK HaHocAT
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TEPMOMMacTUYHbIA CINOW, KEeCTKO COo8WHEeHHbIA C
apMuUpyloLLen 0B0oNoYKOoR, CNny>»aL i
BHYTPEHHER MOBEPXHOCTLI 3TOW OBOMOYKA 1K
KOHTaKTUPYOLWWIA ¢ BHYTPEeHHeW oOCONOMWKOr, W
OoKCBbHIE  Kpas  apMupylolled  obonoqkn
COBMECTHO c BGOKOBBLIMU Kpasamm
TEPMONNAaCTUYHOIO CNOSA COSAMHAIT  Mexay
cobor, BHe TpybonpoBoaa BHELHIOW PYKABHYHO
NAEHOYHYI OBONOYKY, apMUPYIOWYD 0OOMOUKY U
BHYTPEHHIO PYKaBHYO TPEXCNORHYO
NneHoYHy 0DONoYKy pasmMelLarT KoakcHuarnsHO
Mexay coboWl U BHYTPb TpybGonpoBoAa BBOOAT
BHYTPEHHIOK  0Bonouky WU apMUPYIOLLYHO
oBonNoYKy COBMECTHO ¢ BHelHer oBonoukon,
npyv STOM BHYTPEHHAA pykaBHas TpexcnonHas
nneHodHas obonodka WMeeT COedVWHEHHble
Mexy cCcoOOW NepBbld, BHELUHWA,  CroW,
coAepXallMii B KayecTBe TepMONnacTUYHOro
nonuMepHoro  Matepuwana  nonvamug, 6,
npunerawwWwmin -~ K BHYTPEHHEWH NOBEPXHOCTU
apMupyoLL e oBonoukK " CNocoOHbIA
OTAENATLCA OT 9TOW  OOCNOYKW, BTOPOWA,
NPOMEXYTOUHBIA, CrNOW, KOHTAKTUPYIOLWMA C
BHELLUHUM CMoeM WM coAepKalui B KauecTsBe
TepMonnacTU4HOro marepuana nonvamug 12
WINK NCNUMEPHBIA KNel Ha ocHOBE NnonvaMuaa, v
TPEeTUA, BHYTPEHHWIA, CMNONA, KOHTaKTUPYIOLWWA C
NPOMEXYTOUYHBIM  CNoeM W coaepXalui B
KayecTBe  TEpMOMMIAcTUYHOMO  NOMUMEPHOro
matepuana CMechb nonuMaTuneHa c
NonunNponNUNEHoOM,  OOMH M3 KOTOPBIX -
NonuaTuUneH npuw TepmoobpaboTke nnaBuTCH, a
OpYrol - NoNUNponWneH He MnaBWMTCA WM He
paspyliaeTtcs, YTo cnocobcTryeT obpasoBaHUIo
pacnnaeneHHor aasl NNaekoro nonMvepa -
NonuaTUNeHa, nNpy STOM GCXATbIA BO34yX WK
BOZy NoJaloT B NOMOCTb BHYTPEeHHeW obonouqkiA
nog gaesnenvem 0,1-0,3 aTm, TennoHocuTenb -
nog nasneHwem 0,1-0,6 atm, TepmocbpalboTky
OCYLLEeCTBAAT npv Temnepartype
TennoHocutena 80-100°C B TeYeHWe BpemeHW,
OOCTaTOMHOrO AnA CTBEMKAEHUS CBA3YIOLWETO,
3aTem nccrne TepmoobpaboTkn OO0 yaaneHus
BHYTPEHHER 060N0YKMA NPOU3BOAAT OXNaxaeHWe
co ckopocTbl 10-20°C/y.

2. Cnocob no n. 1, oTAUYaWWACH TeM, YTO
TepmoobpaboTky NpPoBOAST B TeqeHne 2-15 4.

3. Cnoco6 no n. 1 unu 2, oTnudarowmics
TEM, 4YTC COEAMHEHWE KpaeB apMUpyLLenR
obonoykn COBMECTHO c Kpasimu
TEPMONNAacTUYHOMO  CNOA  OCYLeCTBNSIoT
CLUWBKOW WM CBAPKOW.

4. Cnoco® no nwbomy W3 nn.  1-3,
OTNNYAKOLLMIACA TEM, YTO BHYTPEHHIOK 0B0MNOMKY
yoandioT M3 nonoctu  TpyGonpoBoda
NnocpedcTBOM ee 3aKkpy4YmBaHusa C [ABYX ee
TOPLUOB B MNPOTMBONOMNOXKHOM HanpaeneHud B
KIYT U BbITACKMBAHWA KyTa W3  NOMOCTU
Tpybonposoaa.

5. Cnocob no n. 4, oTnvYaLMACs TeM, YTo
nepen 3aKkpyuvBaHWEeM BHYTPeHHeR obonodku
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Mexy TepMOonnacTU4HbIM CrioeM apMupyoLlei
oBONoYKM W BHEWHWM CNoeM BHyTpeHHelR
obonoukKn  nopjalT  cKaThid  BO3OyX  nof,
aaeneHvem 0,1-0,2 atm.

6. Cnoco6 no nwbomy w3 nn.  1-5
OTNIMHEIWMACA TeM, YTO TepMOnnacTUYHbIA
CrOW COAePKUT nonuypetaH B konudectse 100
Mac. %, WNK CMechb NonuypeTtaHa B Konu4yecTee
70-95 mac. % © nonvonecpuHOM B KonudecTse
30-5 mMac. % WK co cMmeckio nonuvoneduHos B
konudectee 30-5 mac. %, WNKM  CMecb
nonuypertaHa B kKonudectse 70-95 mac. % ¢
nonuadupom B konuyectee 30-5 mac. % vnu co
CMechLio nonmadhupos B KonuuectTee 30-5 mac.
%, unu nonuoneuH B konudyectee 100 mac. %,
WM cMeckb AByx nonvonedWHOB B KonudvecTee
70-95 mac. % w 30-5 mac. % COOTBETCTBEHHO,
unu nonnadmp B Konuuyectse 100 mac. %, wvnu
CMechk ABYX NONMachrupoB B Konuyectse 70-95 K
30-5 mac. % cooTBeTCTBEHHO.

7. Cnoco6 no nwdomy w3 nn.  1-6,
OTNIMYaWKMACA TEM, YTO BHYTPEHHWA Crion
BHYTPeHHe  0DCnoOYKM  COABpPKWMT  CMEChb
nonuaTuneHa ¢ NonUMNpPOoNUNeHoM B KONMUYecTBe
20-40 1 80-60 Mac. % COOTBETCTBEHHO.

8. Cncco6 no nwbomy w3 nn. 1-7,
OTIINHAIOWMNACA TEM, YTO BCE CINOW BHYTPEHHEH
obonoyukn coeduHeHsl mexgy coboid no Bcei
MOBEPXHOCTW CIIOeB MyTem WX pacnnasa.

9. TloKpeITME BHYTPEHHEeR MNOBEPXHOCTH
TpybonpoBoda,  BKOMawLWee  apMUPYIOLWYIO

oBonouKy, NPOMATAHHYKD  OTBEPXKAAMLIMM
CBA3YIOLIMM, OTNMYAIOLIEECH TEM, YTO COASPKUT
BHELLIHIOK MNeHoYHyo obonouky na

TepPMOMNNacTUYHOrO MOMMMEPHOro marepuana,
BHELLUHAS NOBEPXHOCTE KOTOPOW KOHTAKTUPYeT ¢
BHYTPEHHER NOBEpXHOCTLO Tpybonpoeoda, a
BHYTPEHHAS NOBEPXHOCTL NPUMEraeT K BHELLHEA
NMOBEPXHOCTH apMUpYoLL el obonoykn,
BHYTPEHHEH MOBEPXHOCTEIO KOTOPOW  CIyMXWUT
TepMONMacTU-HbLIA CMNOW, KeCTKO COSAUHEHHBIR C
apMupylolweld  obonouko, BGokoBble  Kpas
KOTOPOro CoeduHeHbl € OOKOBLIMWM  KpadMu
obonoykn, Npyv 3TOM BHELUHAs obonodka u
apmupylowas  obonouka  KOHLEHTPUYHO
pacnonoxeHbl Mexay coboi.

10. MoKkpLITUE MO N. 9, OTNMYAIOLLEECA TeM,
4TO  TEPMOMNMACTUMHLBIA  GNOW  COAepXUT
nonuypetad B konundectee 100 mac. %, wnu
CMEeChH NonuypeTaHa B konudecTee 70-95 mac. %
¢ nonuoneduHoMm B konudectee 30-5 mac. %
WKW CO CMECLI0 MOMUONedrHOB B KOMWYECTRE
30-5 mac. %, WM CcMmech nonuvypeTaHa B
konuyectee 70-95 mac. % ¢ nonusdupoMm B
konuyectee 30-5 mac. % WM CO CMECHKD
nonuacoupoB B Konudectse 30-5 mac. %, wunu
nonuonedrH B konuuectee 100 mac. %, wnu
CcMeck ARYX nonuonednHos B konudectee 70-95
n 30-5 mac. % CoOTBETCTBEHHO, WKW NONUadup B
konudectee 100 mac. %, wnM cmecb [AByX
nonuapupos B Konuyectse 70-95 1 30-5 mac. %
COOTBETCTREHHO.
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