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BACKGROUND OF THE INVENTION

The present invention relates to a heat shrinkable slesve for
connacting a pipe and cable, and mere particularly, to the heat
shrinkable slesve comprising heast shrinkable sheet materials, a woven'
fabric made of synthetic fibers having a crack resistance, such as

10  polvamides, polyesters, polypropylenes etc. and interposed between the
heat shrinkable sheet materials, and high molecular polymers
pelt-attached to both faces of the sheet materials. According to the
present invention, the costs of equipment and production: may be
redyced owing to a simplified manufacturing process of tﬁe heat

15  shrinkable sleeve.

Description of the Prior Art
Generally, the  connecting sleeves .are wvrapped ar@und the
connecting portions of oil pipelinas, pipes for tramsporting chemical
-------- .20 paterials, gas_pipes or all. sorts of cables so as to protect the
connecting portions against mechanical abrasion and corrosion due to
inflov of moisture, or breakage resulted from invasion of insects ind
animals, and c¢ontact with chemical materials or all kinds of oils and
the like.

25 Conventioﬁal connecting sleeves are made from metlike fabrics
cross-linked heat shrinkable fibers with reinforcing fibers and basic
materials'of polymers adhered to both faces of these fabrics,

In connection with the manufacturxng processes of such sleeves,

however, 2 numher of disadvantages are included in that these

LB e T e el e e et o



82 554 2669 Sheet Has Been Repiaced
* ) APR 10 ’96 ©6:35PM EUN JIN SOHN PATELAW 554 2EE9 ‘ ‘II‘I ‘ ‘Ill“ “‘l ll‘ fl'
W0 93/09372 PCT/KR92/00054
- 2 -

05

10

15 .

processes require the use of roving and crosslinking devices and
reinforcing fibers as reinforcing materials and are complicated due to
forming of netlike fabrics, thereby polluiing working environment and

increasing the costs of equipment and production.

SUMMARY OF THE INVENTION

Aecordingly, it 1s an object of the present inveation to provide
a heat gshrinkable sieeva formed by orosslinking heat shrinkable shéet
materials with organoperoxides, silanes or the ljke, elongating cross
-linked sheet materials and Inserting 8 woven fabric of synthetic
fibers, such as polyamides, polyesters, polypropylenes and the like,

betveen sheet materials.
BRIEF DESCRIPTION OF THE DRAWINGS
The invention will become more readily apparent from the

following descfiétion of preferred embodiments thereof shown, by way

of example only, in ths accompanying drawings in which!

e ——— 20— -Big.l is—a perspactive-view,—partly—in section, illustrating the

25

first embodiment of a heat shrinkable slesve of the present invention.
Fig.2 is a sectional view jllustrating the second embodiment of
the heat shrinkable sleeve of thg present invention.
Fig,3 is 2 sectional view Illustrating the third embodiment of
the heat shrinkable sleeve of the present iavention.
: Big.4 is a sectional vie#~111u§tratins the fourth embodiment of
the heat shrinkable sleeve of the present inveation. '
Pig.5 is a sectional view i%lustrating the fifth embodiment of

the heat shrinkable sleeve of the present invention.
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Fig.6 3= 8 diagrammatic illustration of shrunk state of a heat

shrinkable sheet material of the present invention.

DESCRIPTIOR OF THE PREFERRED EMBODIMENTS
05
Referring nowv to the drawings, and pariicularly to Fig.1, there
is shown a heat shrinkable sleeve 1 comprising heat shrinkahle sheet
materials 3 capable of shrinkage in a certain direction by the
appliaatﬁon of heat, a woven fabric 4 of synthetic fibers iﬁterposed
10 betveen the sheet materials 3, and high molscular po;ymers 2
melt-adbered to both faces of the sheet materials 3. - In this
embodiment, when the heat is applied to ths shest materialé 3 which
are formed by cross-linking polymers with organoperoxides ana silanes
ete. and elongating them, the high molecular polymers 2 ﬁelt. the
15  sheet materials 3 shrink and thersfore the woven fabric 4 of synthetic
fibers iz shrunk closely and adhersd fixedly between the sheet
matarials 3. The heat shrinkable sleeve 1 allows canneiingéportions
to be sealed closely and to be protected from the outside environment
with an improved break resistance thereaf, '

26—- ?—Referring—nnw—~to ‘Rig.2, thers is illustrated a heat s@rinkable———_—_

sleeve 1 according to the second embodiment of the present iévention.

which comprises a layer of a heat shrinkable sheet material 3, a woven

fabric 4 positioned only one sidé of the sheet material 3 and made of

~ synthetic fibers, e.g., polyamides, polyesters, polypropy}enés or the

'25 like, and high molscular polymers 2 melt-adhered to both faces of the
sheet material 3. : ' _ -

| Fig.3 shows a heat shrinkable sleeve 1 constructed in nécordnnce

with the third embodiment of the invention. Ihe heat sﬁrinkable

sieeve comprises ons layer of bigh molecular polymer 2, a”wuvén fabric
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4 of synthetic fibers. whioh is positinnad at onJ side of the polymer
2, heat s=hrinkable sheet materials 3 attached to both faces of the
polymer 2 and the other layers of high mc;lecular polymers 2 attached
to both of the sheet materials 3.

05 Fig.4 {llustrates a heat shrinksble sieeve [ constructed
according to the fourth emhodiment of this invention, The heat
ghrinkable sleeve 1 consists of a woven‘fabric'4. the first layers of
high molecular polymers 2 adhered to both faces of the woven fabric 4,
heat shrinkable sheet materials 3 attached to both of the first high

10 molecular polymers 2,and the second layers of high molecular polymers
2 attached to both of the sheet materials 3.

Referring now to Fig.5, there is shown a heat shrinkable sleeve 1,
vhich comprises a layer of heat shrinkable sheet material 3, woven
fabrics 4 attached to both faces of the sheet materjal 3 and high

15 molecular polymers 2 adhered to both of the woven fabrics 4. Iﬁe
voven fabric 4 may bhave various weave configurations, for example,.
woof weave including plain weave, rubber weave and pulp weave, and
varp weave including tricot ind double cloth,

Preferably, the heat shrinkable sheet materials 3 consist of

20 cross-linked high molecular—pelymers—2;—and the woven fabrics 4 are———
nade of monofilimgnts, pultifilapments and staple yarns and have
flexibility such “that they do not impede shrinkage when the sheet
materials 3 are shrunk by the application of heat to them. .

In addition, the materials of these woven fabrics 4 may generally :

25 include polyamides, ng.. nylon 6, nylon 11, nylon 12, nylon 86, nylon
s1q and .nﬁlon 612, polypropylenes, ¢.§., polypropylene, polypropylene
impact copolymer, polypropylene :ahdom copolymer, polypropylene
~ethylene copolymer or the like,. and polyesters, e.g., polybutylene

E te;gbhthglato. polylthylene terephthalate and the like.
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On the other hand, the high .molecular polymers 2 and woveﬁ
fabrios 4 preferably compriée materials which do not shrink after they
have been subjected to heat and do not pfevent the shrinkage of the
beat shrinkable sheat matarials 3 duoring heat shrinkage.

05 In order to ensure a perfect-sealing state and an improved break
resistance of the oconnecting portions of gibes and various types of
cables, ‘the preferred sleeve having dimensional stability may be
manufactured by ﬁsing the laminated heat shrinkable sheet materials 3
and woven fabrics 4 as needed, especially applying heat activated -

10  adhesives, sealing pmaterials or thermopaints and wusing the woven
fabrics 4 which.contain reinforcing materials, such as fiber glass or
the like.

On the other hand, the heat shrinkahls sleeve is shrunk from the
shrinkage of the heat shrinkable sheet materials and such shrinkage

15 operation is shown in Fig.6,

Breaking strangth, 3.e., sleeve state -alter shrinkage. break
resistance and notch test were performed on the heat shrinkable slseve
of the present invention. According to tﬁe enbodiment of PFig.3, under
the conditions of a temperature of 180°C, a pressure of 2kg/cm® and a

- ——26—heating-period of 5 minutes, the heat sbrinkable sleeve-vas prepared ——
by elongating the heat shrinkgﬁle sheet materials 3 to have slongation
of about 500, interposing the woven fabric 4 of nylon 6{20/10)
between the sheet materials 3, and attaching the high molecular
polymers 2 to both layers of the sheet materials 3,

25 The test results are represented in the following table.
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Table
Test items Unit | Test condition result
05 Breaking strength Tensile speed:
(articles after ke 2008n/min 500 f
shrinkage)

Break resistance

10 against damage

Notoh test 176°C, 15 minutes

Likevise, as -a result of testing breaking strength and break
15 resistance against drmage heing performed on the shrinkable sleeve of
Fig.2, Fig.4 and PRig.5, using polyesters and polfpropylenes as the
materials of the woven fabrics, there were shown the breaking strength
of 300% or more and the good break resistance,
According to this invention, the manufacturing processes of the
_ 20 gleeves may be simplified and therefore the costs of equipment and

production thereof may be reduced since it is not necessary to use
netlike fabrics cross-linked bheat shrinkable fibers with reinforéing
'fihers a$ is well known in the art, wherein the manufacturing
processes mainly consist of the following sfeps: interposing the woven
25 fabrics, such as polyamides, polyesters, polypropylenes or the like,
hetween the sheet materials to provide brsak resistance, and attaching

tq; high molecular polymers to the woven fabrics by melting.
It is to be understood that the foregoing detailed description of

the ﬁreferrad enbodiments of the pfesent iﬁvention is for purposes of
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illustration only, and that many variations may be made in the

invention without departing from the spirit thereof.
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1. A heat shrinkable sleeve for connecting a pipe and eable,

comprising a double heat shrinkable sheet material capable of
shrinkage in a certain direction by the application of heat, a wo?en
fabric of synthetic fibers, such as polyémides. polypropylenes or
polyesters, interposed between said sheet material, and high molecular

polymers melt-adhered to both faces of said sheet material,

2. The heat shrinkable sleeve of claim 1, wherein the woven
fabric takes the form of woof weave, such as plain weave, rubber weave

or rubber weave and warp weave, such as tricot and double cloth.

3. The heat shrinkable sleeve of claim 1, wherein the woven
fabric have flexibility such that it does not Impede shrinkage of the
heat shrinkabe sheet materials during heat shrinkage.

4, The heat shrinkable sleeve of claim 1 or claim 3, wherein the

woven fabric is made of monofilaments, multifilaments and staple yarns.

5. The heat shrinkable sleéva of claim 1 or claim 3, wherein the
materials of the woven fabric are polyamides, such as aylon G,nylon

11,nylon 12, nylon 66, nylon 610 and nylon 612.

8. The heat shrinkable sleeve of claim 1 or claim 3, wherein the
paterials of the woven fabric are polypropylenes, such as
polypropylene, polypropylene impact copolymer, polypropylene random

copolymer and polypropylene ethylene copolymer.
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7. The heat shrinkable slesve of claim 1 or claim 3, wherein the
materials of the woven fabric ars'pquesters, such as polybutylene

tersphthalate and polyethylene terephthalate.

8. The heat shrinkable sleeve of claim 1, wherein the heat
shrinkable sheet material consists of the cross-linked high molecular

polymers,

9. The heat shrinkable slesve of ¢laim | or claim 3, wherein the
high molecular polymers and woven fabric compriss materials, which do
not shrink after they have been subjected to heat and do not prevent

the shrinkage of the heat shrinkable sheet material.

10. The heat shrinkable slseve of claim 1, which sleeve is

applied with heat activated adhesives and sealing materials.

. The heat shrinkahle sleeve of claim 1, which sleeve is
applied with thermopaints and is covered with a sheet for preventing

the heat shrinkable sheet material from scratching.

12. The heat shrinkable sleeve of claim 1, which sleeve comprises
a layer of a heat shrinkable sheet material, a woven fabric positioned
one side qf the sheet materal, and high molecular polymers

melt-adhersd to both faces of the sheet material.

13. The heat shrinkable siseve of claim 1, which sleeve comprises'

a layer of high molecular polymer, a voven fabric attached to one side

of the polymer. heat shrinkable sgeet paterials adhered to both faces

of the polymer and the other layers of high molecular polymers
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14, The heat shrinkable slesve of cliim 1, vhich sleeve consists
of a voven fabric, the first layers of high molecular polymers adhered
to both faces of the woven fabric, heat shrinkable aheet.materials
attached to both of the first high molecular-polymers. and the second
layers of bhigh molecular polymers attached. to both of the sheet

materials.

15. The heat shrinkable sleeve of claim 1, which slseve consists
of a layer of heat shrinkable sheet material, woven fabriecs attached
to both faces of the sheet material and high molecular polymers

adhered to both of the woven fabries.




