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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
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present invention, the costs of equipnent and production may be
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reduced owing to a SIé’QDSSJ i2§€l3 manuf act uri ng pr ocesbhigghe in
" shrinkabl e sl eeve. Description of the Pri ‘
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connecting portions of oil pipelines, pipes for transporting chem cal 20

mat eri als, gas ipes or all 'sorts of cables so as top
connecti nglcp%?/ﬂ?ﬁ%s agai nst nechani cal abrasion and corrosmw’pﬁaﬂ
i nfl ow of noisture. or breakage resulted frominvasion of insects and
animal s, and contact with chem cal natedals or all kinds of oils and )
the like. 25 Conventional connecting sleeves are namde from *
netlike fabricprocessescrenuire i thed useatofshraviapblaed f ioresslinking devicesr andg
fibers and basic material s of polymers adhered to both faces of these
fabrics. 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.
05
SUMMARY OF THE INVENTION
Aecordingly, it 1s an object of the present inveation to provide
a heat shrinkable sleeve formed by crosslinking heat shrinkable shest
10 materials with organoperoxides, sjlanes or the like, elongating cross
-linked sheet materials and Inserting 8 woven fabric of synthetic
fibers, such as polyamides, polyesters, polypropylenes and the like,

betveen sheet materials.
15 BRIEF DESCRIPTION OF THR DRAWINGS

The invention will become more readily apparent from the
folldwing descfiétion 'of preferred embodiments thereof shown, by way
of example only, in ths accompanying drawings in which!

o 20 .Rig.l is—a perspective-view,—partly—in section, illustrating the
| 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

25 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.




I n connection with the manuf act uri ng processes of such sl eeves,
however,. a nunber 32 gg ?gﬁantages are incl udnislShebtHas BitaReplichEs e
processes require the roving and crossll and
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form ng of netlike fabrics, thereby polluting workin

I ncreasing the costs of equi pnent and production.
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and

.3 -
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




Accordingly, it is an object of the present invention to provide

heat’ shrinkabl e sl eevesz‘ g4 g §Py crosslinking heat Thi BeenReaplaed 10
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fibers, such as pol yam des, polyesters, polypropyl enes and the [

BRI EF DESCRIPTICN OF THE DRAMVNGS The invention wll becone
nore readwoozmpyrent from the fol | owi ng descri pti oPCIVKRI00054d

enbodi nents thereof shown, by way of exanple only, in the
acconpanyi ng drawi ngs in whi ch: .. .

4 of synthetic fibers. which is posztinnad at ane side of the polyner
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—polymers—2,—and the woven fabrics 4 are———
nade of monofiliments, pultifilapments and staple yarns and have
flexibility such 'ﬁhat they do not impede shrinkage when the gheet
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 tergbhthglato. polylthylene terephthalate and the like.



Fig.3-is

_ ) -
a first embodi ment of a heat shrinkable sleeve of the

I nventi on. 87 554 %é-glgg 2 is a sectional V'{Mhedtﬂaaéiep
second embodi nent of beat shri nkabl e sleev
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t
enbodi nent of 25 the heat shrinkable sleeve of the 3resent I nventi on.

Fig.4 is a sectional viewillustrating the fourth enbodi ment 83' 0%4
heat shri nk¥R%/8988ve of the present invention. Fi §C/KRI2{00
sectional view illustrating the fifth enbodi nent of the heat

shrinkabl e sl eeve of the present inventiqQnhyg .

~ Un 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.




-3- .. Fig.6 is a diagrammatic il | ustrati onThi{Shedn HusBeerSReplacedOf a

heat shrinkabl e s rial of the present | .
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sl eeve 1 conprising heat shrinkabl e sheet - materials 3 capabl e of
shrinkage in_a in direction'by the application of n
fabric 4 oMQ?ﬁé@aC fibers interposed t]?@i‘/miid%ﬁ
Table
Test items Unit | Test condition result
05 Breaking strength Tensile speed:
(articles after kg 200mn/min 500 '
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



10 Hpetween the sheet materials 3, and high- nolecular- polyners 2
nmel t-adhered to both faces.  of the sheet materials 3. In this
enbodi ment, when the 833 266% applied to the sheet materials 3 which

are fornmpgp Y odg0Sgs:bEMKENY TP |sprfe PATMIAK B3ar gsgaoper oxi des and sil anes P.11 |
etc. and el ongating them the high nolecular polynmers 2 nelt, the 15
sheet materials 3 shrink and therefore the woven fabric 4 of synthetic .
fibers is ‘gardémlﬁbosel y and adhered fixedly between the sheelpcT/KR92/00054
material s he heat shrinkable sleeve 1 allows conneting portions

to be sealed closely and to be protected fJromthe outside enV|ronnent

with an inproved break resistance thereof’. 20 Referring now

P92t Shrinkal fustratiol SRS, af CRhdY "lady’ VR G B! %93 1f“ He

present i nventi®
invention without departing from the spirit thereof.
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whi.ch conprises a | ayer of a heat shrinkable sheet material 3; a“mnven
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sheet material 3. Fig.3 shows a heat shrinkable sleeve 1
constructed i n accordance Wth the third enbodinent of the

i nvent i onwO 93/09372The heat shrinkabl e sl eeve conprises GI/KRI200054
hi gh nol ecul ar polyner 2, a woven fabric

wosams il

1. A heat shrinkable sleeve for connecting a pipe and eable,

comprising a double heat shrinkable sheet material capable of
05 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,

10 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 slesve of ¢laim 1, whersin the woven

15 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.

20

5. 7The heat shrinkable sleéva of claim 1 or claim 3, vherein the

materials of the woven fabric are polyamides, such as aylon G,nylon
11,nylon 12, nylon 66, nylon 610 and nylon 612.

25 6. The heat shrinkable sleeve of claim 1 or claim 3, wherein tke

materials of the woven fahric are polypropylenes, such as
polypropylene, polypropylene impact copolymer, polypropylene random

copolymer and polypropylene ethylene copolymer.




4 .. 4 of synthetic fibers. which is positioned ne j
. pol yner 2, heat 32355 gé@ble sheet nmaterial sﬁ“ She ﬁ§ e%“"ﬁué ot h

faces of the ot her Ia ers of poLymers
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Il lustrates a kable sl eeve | constructed accordi ng
to the Q‘Q-ﬁ%@ nbo Eﬁ of t ention. The b%,mzl PO“

shri nkabl Imm en fabric 4, the first I"ayers o

hi gh nol ecul ar pol yrre oth faces of the woven fabric 4,

heat shri nkabl e sheet materlalg 3s ohazl-to both of the first high 10
| ecul I 2and f  hi I I I

mol ecular polymers, 2404 hést shefie hI Tesve of B13fn Tof%claln 8. vheTesn the

materials of the woven fabric ars'pquesters, such as polybutylene

tersphthalate and polyethylene terephthalate.

Qs 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
10 bigh molecular polymers and voven fabric comprise 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

15 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.

20 . _ — -
12. The heat shrinkable sleeve of claim 1, which slseve comprises
a layer of a beat shrinkable sheet material, a woven fabric positioned
one side qf the sheet materal, and high molecular polymers
melt-adhered to both faces of the sheet material.
25

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 tﬁe “polymer and the other layers of high molecular polymers
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2 attached to both of the sheet materials 3. Referri ng now t o
. Fig.5, there is sho shri nkabl e sl eeve I];hlsSheetHas\BhénGta lﬁdaﬂrprl ses a
TR

| ayer® of heat shr eet material 3, wove s 4 attached
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adhered to both of the woven fabrics 4. The h
various weave configurations, for exanple, woof weave | ncI ud| n a| n
weave, rwWi(e3/088%/e and pul p weave, and warp weave i nd? W'{q%

and doubl e cl ot h. Preferably, the heat shrinkable sheet

materials 3 consist of nolecular po_yf@,§ 2 andt e

nade of monofilanents, nmultifilanments and
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14, The heat shrinkable slesve of claim 1, vhich sleeve consists
of a voven fabric, the first layers of high molecular polymers adhered
05 to both faces of the woven fabric, heat shrinkahle 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.

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

adhered to both of the woven fabries.

15

25



materials 3 are shrunk by the application of beat to them In
addition, the materials of these woven fabrics 4 nmay generally 25 include
pol yam des, e.g., nylon 6, nylon 11, nylon 12, nylon 66, nylon 610
and nylon 612, polypropyl enes, e.g., polypropylene, polypropyl ene

| npact . copol yner, pol ypropyl ene random copolyner, p0|yp|upy|ene
et hyl ene copolynmer or the |like, and polyesters, e.g. pqﬁX%ﬂaXhu&ﬁmﬂi

t erepht hal ate, pol yethyl ene terephthal ate and the |ike. Y
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ABSTRACT

HEAT SHRINKABLE SLEEVE FOR CONNECTING A PIPE AND CABLE

The present invention relates to a heat shrinkable sleeve for connecting a pipe
and cable, which is manufactured by cross-linking heat shrinkable sheet materials
with organoperoxides, silanes or the like, elongating the cross-linked sheet
materials and inserting woven fabrics, or synthetic fibres e.g. polyamides,
polyesters, polypropylenes and the like, between the sheet materials, thereby
reducing the costs of equipment and production due to simplified manufacturing
processes and providing high breaking strength and providing good break
resistance.



On the other hand, the high nolecular polyners 2 and woven
~fabri cs 4 preferably QOEW Qg@; materl aI s which do not shrink after they
have *been subjected to prevent t he shrinkage of the

beat shP?’?nlélegé s%é@PWE?%FF%ISQH%PBWH&sﬂ@éP shrinkage. 05 | nPoter
to ensure a perfect-sealing state and an i nproved break resi stance of
the connectin ortions of pipes and various types of cabl es. the

pr ef er r edWE ¥ %37Eavi ng di nensional stability may be ma OTAKR2/60054dy
using the | am nated heat shrinkable sheet materials 3 and woven

fabrics 4 as needed, especially applying heat activated 10 adhesives,
sealing materials or thernopaints and using the woven fabrics 4

which contain reinforeing materials, sutNa&s fiber glass Ofhis Sheet Has Been Replaced

AN

2 SRR F A LT

FI1G.2

\\\\\\\\\\\‘.\\\\\\\\\\\
s
4

S — Y.

FIG.3 NAANANN \X\\ \_\“\‘?\\\\\{\\\a

L.,‘.

-

F I G . 4 l\\\\\\‘\\\\\\\\\\\\\\\

SUBSTITUTE SHEET



t he i ke. On the other hand, the heat shrinkable sleeve is shrunk

frrom t he shriqﬁg ? 2@ *he heat shrinkabl e sheet materials and such
“ “shri.akage 15 oper at 1 @ own in Fi%§6, Breaki ng strengt
i -e., pphewvess soaiUePM BEN JIN SOHY PAKEGH SSHraeeR resi stance and notc
test were performed on the heat shrinkable sleeve of the present
invention. According to the enbodi ment of Fig.3, under FKR92/00054
condi ti orwQ®8/083T2nperature of 180[err]C, a pressure of 2kg/c err]2 and a
20 beating period-of the heat shrinkable sleeve prepared by

el ongati ng the heat shrinkable sheet materials 3 to have el ongation
of about 500% interposing the WOVQ fabric 4 of nylon 6(20/10)
2

2

i
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bet ween. t he

Tabl e
05
after

Br eaki ng SEEASnGEBINEKABLE SLEEVE Bomqgmgzg

05

10

15
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, sheet materials 3, and attaching the high nolecular-
polymers 2 to both [ayers of the sheet materials 3. 25 The test
results are represented in the follow g t abl e.

Test itens -Test condi tion result

-'!: 3 Daga
uck“mﬁb) i‘*apvmh e 8 l"‘ .?af‘lg -.’.6.
BACKGROUND OF THE INVENTION B Drawing(s) : pepod 'jxn o peged
bstract w%d ..... Lo paged =
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The present invention relates to a heat shrinkable sleeve for
connecting 3 pipe and cable, and more particularly. to the heat
shrinkable sleeve comprising heat shrinkable sheet materials, a woven
fabrie made of synthetic fihers having a crack resistance, such as
polyamides, polyesters, éolypropylenes etc. and interposed between the
heat shrinkable shest matsrials, and high molecular polymers
melt-attached to both faces of tha sheet materials. According to the
present invention, the costs of equipment and production'_may be
reduced owing to a simplified manufacturing process of the hsat

shrinkable sleeve,

Degcription of the Prior Art

Generally, the  connecting slaeves 'are vrapped around the
connecting portions of oil pipalinas, pipes for transporting chemical
materials, ‘gas pipes or all sorts of _cahles so as to protect the
connecting portions against mechanical abrasion and corrosion due to

inflow of moisture, or breakage resulted from invasion of insects and

- animals, and contact vwith chemical materials or all kinds of oils and

the like,

Conventioﬂal connecting sleeves are made from netlike fabrics
cross-linked heat shrinkable fibers with reinforcing fibers and basic
magerials'of polymers adhered to both faces of these fabrics.

' In connection with the manufacturing processes of such sleevss,

however, a number of disadvantages afe included in that these

REPLACEMENT SHEET
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Break tesistance 10 agai nst . damage Not ch test
175[err]C, 15 m nutes Li kewi se, as a result of testing

.breaki ng strength and break 15 resixstance agai nst drmage being performed
on-the shrinkabl e sl eeve p '

Fi g. 2, F' 4 d
pol yest ers arRFOS88SA Gﬁﬁﬁ"e‘rPest&% t“ﬁ[&g of fo %t @g al%’°égh¢"r¥é“5\d{%h’:?&aﬂﬂcs
ity R ?ﬁkér'%gaszrzgagﬁmsomsﬁﬁgs?’?rﬁ shb, ey 4 29
manuf acturi ”gfo‘}ﬁl‘iﬁgso%esné’flitﬂiefaﬁq“. th%i-?ﬁyv ?é né’eﬁﬁhﬂé fe*z?ﬂoﬁﬂgnt and
therefore the costS of equi pnent uctlon t her'eol nmay be

reduced sincejfclreadinpothdaatsass eqlipiat and prod@etidee fabrics
cross-linked heat shrinkable fibers with reinforcing
05

SUMMARY OF THE INVENTION

Accordingly, it is an objeét of the present invention to provide

a heat shrinkable sieeve formed by crosslinking bheat shrinkable shéﬁt

10 materials with organoperoxides, sjlanes or the like, elongating cross
~linked sheet materials and inserting & woven fabric of synthetic
fibers, such as polyamides, polyesters, polypropylenss and the like,

betveen sheet materials. | REPLACEMENT SHEET

| 27 NOV 1996 .
15 BRIEF DESCRIPTION OF THE DRAVWINGS ' 1

The invention will become more readily apparent from the
following description of preferrsd embodiments thersof shown, by way

of exampla only, in the accompanying drawings in vhich:

20 Fig.l is a perspective-viewpartly in—seetion—iiiustrating—the———
first embodiment of a heat shrinkable slseve of the present inventionm.
Fig.2 is 2 secticnal'vie§ illustrating the second embodiment of
the heat shrinkable sleeve of the present invention. |
Fig.3 is a sectional view illustrating the third eﬁhodiment of
25 the heat shrinkable sleeve of the preseat inven@ion.
. Fig.4is a sectionalLviaw.illuétrating the fourth embodiment of
the heat shrinkable sleeve of the present invention. o
.Eig.s is a sectional view illustrating the fifthk embodiment of

the heat shrinkable sleeve of the present invention.



fibers as is well known in the art, wherein the mnufacturing
proéesses mai nly consist of the follow ng steps: interposing the woven 2
fabrics, such as polyam des, polyesters, polypropylenes or the |ike,
bet ween the sheet materials to provide break resistance, and attaching
t he hi gh nol ecul ar polynmers-to the wowed fabrics by nelting.

preferred enbodi Béhibs isf a hdiygrassatici nivHnstrativs dfoshpunkpeses of a heat

5

| e
Is to be understood that the foregoing detajled description or t he

D

- 7.- illustration only, ~and that nmany variatiaos_omy pe nad
in the shrigktleoghegt Hégﬂfléép‘afr thppresent tinentioni { RERIACBKENT SHEET

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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Referring now' to the dravwings, and pariticularly to Fig.l, thers
is shown a heat shrinkable sleeve 1 comprising heat shriankable sheet
materials 3 capable of shrinkage in a certain direction by the
applicatﬁan of h;at. a woven fabric 4 of synthetic fibers iﬁterposed

10 betveen the sheet materials 3, and high molecular polymers 2
melt-adherad to both faces of the sheet wmaterials 3, ° In this
embodiment, when the beat is appliaed to the sheet materialé 3 which
are formed by cross-linking polymers with organcperoxides ané silanes
gtc. and elongating them, the high molacular polymers 2 ﬁelt, the

15 sheet materials 3 shrink and thersfore the woven fabric 4 of- synthstic
fibers is shrunk closely and adhersd fixedly between the sheet
materials 3. The heat shrinkable sleeve 1 allows conne{ingggcrtiuns
to be sealed closely and to be protscted from the outside envirepment

vith an improved break resistance thereof.

20 Referring now to Fig.2, —there—is—illustrated 2 heat shrinkable - -

Sleave 1 according to the second embodiment of the present iﬁvantion,

whick comprises a layer of a heat shrinkable sheet matearial 3, a woven

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

. synthetic fibers, e.g., polyamides, polyesters. polypraopylenes or the

25  like, and high molecular polymers 2 melt-adhered to hoth faces of the
sheet material 3. - :

Fig.3 shows a heat shrinkables sleeve 1 constructasd in aécordance

with the third embediment of the invention. Ihe heat sﬁrinkable

sleeve comprises one layer of high molecular polymar 2, a woven fahric
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4 of Synthetic fibers. which is posftioned at one side of the polymer

2, heat shrinkable sheet matérials 3 attached to bath faces'of the

polymer 2 and the other layers of high m&lecular polymers 2 attachad
to both of the sheet materials 3.

Fig.4 illustrates a heat shrinksble slesve ! constructed
according to the fourth. emhodiment of this inveation. The heat
shrinkable sleeve 1 consists of a #oved fabric 4, the first layers of
nigh molecular polymers 2 adhered teo both faces of the woven fabric 4.
heat shrinkable sheet materials 3 attached to both of thes first high
molecular polymers 2,and the second layers of high molescular polysers
2 attached to both of the shest materials 3.

Referring novw to Fig.S, there is shown a heat shrinkable sleeve 1,
which comprises a layer of heat shrinkable sheet material 3, woven
fabrics 4 attached to both faces af the sheet material 3 and high
molecular polymers 2 adhersd to both of the woven fabhrics 4. Iie
voven fahric 4 may bhave various weave configurations, fdr example,
woof weave including plain weavs, rubber weave and pulp weavé, and
warp weave including tricot énd double cloth,

Preferably, the heat shrinkable shest materials 3 consist of

———— 20— cross—tinkedhigh—molecular polymers 2, and the woven fabrics 4 are———

nade of monofilaments, multifilaments 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 {hem.

In addition, the materials of these'woven fabrics 4 may generally
include polyamides, e.g., nylon 6, nylon 11, nylom 12, nylon 66, aylon
Slq and .nylon BIZ, polypropylenes, e.g., polypropylene, polypropylene
impact copolymer, polypropylene :ahdom copolymer, polypropylens

ethylens copolymer or the like, and polyesters, e.g.. polybutylsne

terephthalate, polysthylene teraphthalate and the like. REPLACEMENT SHEET

27 NOV 199
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 On the other bhand, the high .moleculaf. polymers 2 and woveﬁ
fabrics 4 preferably compriée materials which do not shrink after they
have bean subjected +to haat and do not pfevent the shrinkage of the
heét shrinkable sheet matarjals 3 during heat shrinkage.

In order to ensure a perfect-sealing state and an improved break
resistance of the connecting portions of pipes and various types of
cables, 'the preferred sleeve having dimensional stability may be
manufactured by using the laminated heat shrinkable sheet materials 3
and voven fabrics 4 as needed, especially applying heat activated
adhesives, sealing materials or thermopaints and using the woven
fabrics 4 which.cantain reinforcing materials, such as fiber glass or
tha lika.

On the other hand, ths heat shrinkahle sleeve is shrunk from the
shrinkage of the heat shrinkable sheet matarials and such shrinkage
operation is shown in Eig.s.-

Breaking strsngth, i.3., slesevs state after shrinkags, break
resistance and notch test were performsd on the heat shrinkable sleseve
of the present invention., According to the embodiment of Fig.é, under
the conditions of a tempesrature of 180°C, & pressure of 2kgz/cm® and a
Beating period—of—5—minutess; the heat sbrinkable sleeve was—preparad
by elongating the heat shrinkable sheet materials 3 to have elongatian
of about 5004, interposing the woven fabric 4 of nylon 6(20/10)
batyean the sheet matarials 3, and attaching the high molecular
polymers 2 to both laysrs of the shast materials 3.

The test results ars repressntad in the following table. =

REPLACEMENT SHEET
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1. . A heat shrinkable sleeve for connecting a pipe 1nBE%$@ﬁMEWFSHaﬂ
conprising a double heat shrinkable sheet nmateriadl | capable of 0%
shrinkage in a certain direction by the application off Heap7 ROVOREH
fabric of synthetic fibers, such as pbl?dﬁides, pol ypr ogyllenes or

-

pol yesters, interposed between said shggi, material, and i'gtrTorecur ar
pol yners nelt-adhered to both faces of sald sheet materifl. 10 2
The heat shri pkablt—st-06vomtfmtElmtia il WS Bt 0 —WaM-e 1 fapric takes
the form of wpof weave, such ap plain ywave, rubber weavd of rubber
weave and warp wdast, itemsh as |rilndt and diesbleendibidn. result
05 Breaking strength Tensile spead:
(articles after kg 200ma/min 500
shrinkage) ‘

Break resistance

10 against damage

Hotch test : 175°C, 15 minutes

Likewise, as a2 result of testing breaking strength and break
18 resistance sgainst drmage being performed on the shrinkable sleeve of
Fig.2, Fig.4 and PRig.5, using polyesters and polQpropylenes as the
materials of the wo?en fabrics, there were shown the breaking strength
of 300Z or more and the gbod break resistance,

According to this invention, the manufacturing processes of the

..80__ sleeves may he simplifjed and _therefora the costs of equipment and
production thereof may be reduced since it is not nscessary to use
netlike fabrics cross~linked heat shrinkable fibers with reinforéing
fibers as is well known in the art, wherein the panufacturing

| processes mainly consist of the following steps: interposing the woven

25 fabrics, such as polyamides, polyssters, polypropylenes or the like,

- hetveen the sheet materials to provide bresak resistance, and attaching
tQE high molecular polymers te the wovenr fabrics by melting.

It is to be understood that the foregoing detailed description of

the preferred exbediments of the oresent inventien is for purpeses of



3. )The beat shrinkable sleeve of claim1. wherein the woven 15
fabric have flexibility such that it does not inpede shrinkage of the

heat shrinkabe sheet materials during heat shrinkage. 4. The

heat shrinkable sleeve of claim1 or ckaPm.3, wherein the woven

fabric is nade; npfilanents, multifilaments and staple yarns. 20

5. The heat sﬁﬁ%ﬁ?’e""s%’&»e and clthetn hany ®apiiBidns V"*H:"Sgeit{o& t!g’le .
nyldn 5 nB3ds, in the

materials of tha, «abri.c are polyam des, such as
| I nyl on, 12, nyl or?wggjw rgjﬁg{w“%i&?%ﬂayim B0 spiritSthereer, 6. The heat

shri nkabl e sl eeve Qf claim1l or claim3, wherein the
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materials of < the woven ~Tabric are pol yprepy-ene 5 .
polhqﬂEBb@qéMﬁyTr A

beat %hrsi nkabl e sl eeve of cla
t he materials of the woven fabri® &re pol yest ef

.E§L¥F§ﬁ2¥' and éﬁﬁ-!!lﬂw IR conol yrer
-9- . e

7.1 ¢

t er epht hal at e andvfAY JStCHNINRE ISer epht hal at e.
shri nkabl e sl eeve of claim 1, whereirn the heat
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1.- A heat shrinkable slseve for éonnecting a pipe and cable,
comprising a double heat shrinkable sheet naterial capable of
shrinkage in @ certain direction by the application of heat, a iuven '
Fabric of synthetic fibers, such as polyazmides, polypropylenes or
polyesters, interposed batween said sheet material, and high moleculaf

polymers melt-adbered to hoth faces of said skeet 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 slseve of c¢laim 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, whersin the

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

20

25

5, The heat shrinkable sleeve of claim 1 or claim 3, vherein the
materials of the woven fabric are polyamides, such as nylon §,aylon

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

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

copolymer and polypropylene ethylene copolymer.
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shrinkabl e sheet . Jﬁug consi sts of t he cross-1linked high e AAA%MENT SHEET

pol yners. uuﬂ hri nkabl e sl eeve of cla|n11 or claim3,
wherein the 10 hi yners and woven fabric ¢o rprZZé‘OV 1996
mat eri al s, which do not shrihk after t hey have been spbjected to heat]
and do not prevent t he shrlnkage-oﬁibhe heat shrinkabj e sheet

vrr\ﬁ;[g[ll 2: eeve is 15 ébéﬁieé& WI"‘EW-LHE‘EEE igé‘ie\s;g{ecglggg@é’?{/g&‘&n + MISFFaTy
material's.  paterials og:o:cﬁhe wove};he bt}qgt a%gnéﬂlfi@p{ sS|§1?c\ﬁerag &}E‘%{?&a%eet

which sl eeve I's ed mnth ernDpal s¥and i's cove
for preventingrephthalate and polyethylene terephthalate.

05 8. The heat shrinkable sleeve of claim 1, wherein the heat

shrinkable sheet material consists of the cross-linked high molecular

polymers,

8, The heat shrinkable sleeve of claim | or claim 3, wherein the
10 bigh molecular polymers and voven fabric compriss materials, which do
not shrink after they have been subjected to heat and do net prevent

the shrinkage of the heal shrinkabls sheet material.

10. The bheat shrinkable sleeve of claim 1, which sleeve is

15  applied with heat activated adhesives and sealing materials.

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

the heat shrinkable sheet materizl from scratching.

20 _ e
12. The heat shrinkable .sleeve of claim i, vhich slesve comprises
a layer of a heat shrinkable sheet material, a voven fabric positioned
one side of the sheet wmateral, and high molecular polymers
melt-adhered to both faces of the shaet material.
25

13. The heat shrinkable slesve of claim !, which sleeve cumprise§
a layer of high molecular polymer, a woven fabric attached to one side
of the polymer. heat shrinkahle sheet materials adhersd to both faces

of the polymer and the other layers of high molecular polymers



t he heat shrinkable sheet material from scratching. 20 ' 12. Th
heat shrinkable sleeve of claim1, which sl eeve conprises a ayer

e
of

i de

a heat shrinkable sheet material, a woven fabric posi S
of t he sheet materal, and high nolecular polmqu“l“""l (nm

mel t-adbered to both faces of the shgejgnmterial. 2

heat shrinkable sleeve of claim1, which sl eeve co rises a | ayer of
hi gh nol ecul attpsiednbe bodhwols chef sheet crateriadised t o one side of the
pol yner. heat shrinkable sheet materials adhered to both faces

pol ymer and the other | ayers of high nol ecular pol yners
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14, The heat shrinkahle sleeve of claim 1, which sleeve consists

of & woven fabric, the first layers of high molecular polymers adhsred
to both faces of tha woven fabric, heat shrinkable sheet materials
attached to both of the first high molscular polymers, and the second
layers of bigh molecular polymers attached. to bhoth of the shegt

materials.

15. The heat shrinkable sleeve of claim 1, which sleeve consists
of a laysr of heat shrinkable sheet'material, woven fahries attached
to both faces of <the shset material and high molecular polymers

adhered to both of the wavea fabrics.
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att.ached to both of the sheet materi al s. 14. The heat shri nkabl e

sl eeve of claim 1. which sleeve consists of a woven fabric, the first
| ayers of high nol ecul ar pol yners adhered 05 to both faces of the
woven fabric. heat shrinkable sheet maferials attached to both of the
first high nol ecul ar polynmers, and the second | ayers of high nol ecul ar
pol yners attached. to both of the sheet- mat eri al's.

ABSTRACT

HEAT SHRINKABLE SLEEVE FOR CONNECTING A PIPE AND CABLE

The present invention relates to a heat shrinkable sleeve for connecting a pipe
and cable, which is manufactured by cross-linking heat shrinkable sheet materials
with organoperoxides, silanes or the like, elongating the cross-linked sheet
materials and inserting woven fabrics, or synthetic fibres e.g. polyamides,
polyesters, polypropylenes and the like, between the sheet materials, thereby
reducing the costs of equipment and production due to simplified manufacturing

processes and providing high breaking strength and providing good break
resistance.

Figure 1
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10 . 15. The heat shrinkable sleeve of claim 1. which sleeve consists
of a layer of heat shrinkable sheet material., woven fabrics attached

to both faces of the sheet materi-al ant\@ gh nol ecul ar -pol yners

adhered to both of the woven fabrics. 5

FIG. 1
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