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05 ~ield of the Invention DATE OF RECEIPT ............ ~., ................ .. 

the vresent invention relates ta a beat shrinka,le sleeve far 

connecting a pipe and cable. and more particularly, to the heat 

shrinkable sleeve comprising heat shrinkable aheet materials. a woven 

fabric made or syntbetlc fibers ba~ing a crack resistance. such as 

10 polyamides. polyesters. polypropylenes etc. and interposed between tbe 

heat shrinkable sheet materials, and high molecular polymers 

melt-attached to both faces of the sheet materials. According to the 

present invention, tbe costs of equipment and production· may be 

reduced owing to a simplified manufacturing process or the heat 

16 sbrinkable sleeve. 

Description of tbe Prior Art •···· 

Generally, the · connecting sleeves are w-rapped around tbe 

connecting portions of oil pipelines, pipes for transporting chemical 

· 20 matuials, ·gas pipes or - all.-- sorts of cables so as to protect the 

connecting portions against mechanical abrasion and aorrosion due ta 

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

animals, and contaet vith chemical materials or all kinds or oils and 

the like. 

25 Conventional connecting sleeves are made from netlike fabrics 

cross-linked heat shrinkable f ib.ers w.ltb reinforcing fibers and basio 

materials 'of polymers adhered to both faces or these fabrics • . 
In connection vlth . the aanut~cturing processes of such sleeves, 

'. 

however, a number or disadvantages are included -in that these 
.·· . 
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processes require the use of roving and oro1slinkln1 devices and 

reinforcin1 f ihers as reinforcing •aterials and are complicated due to 

forming of netlike fabrics, thereby pollutins working environment and 

increasing the costs of equipment and production. 

SUIRIAIY or l'BI IRVBRTION 

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

a heat shrinkable sleeve formed by crosslinking heat shrinkable sbeet 

10 materials with or1anoperoxides, silanes or the like, elongating cross 

-linked sheet materials and inserting a vovan fabric of syntbetic 

f ihers, such as polyam!des, polyesters, polypropylenes and tbe like, 

hetveen sheet materials. 

15 BIIEI DBSCBIPTIOI OJ IHB DRAIIHGS 

the Invention will become more readily apparent from the 

£ollowing description of preferred embodiments thereof shown, by way 

of .example only. in th~ accompanying drawings in whicht 

--20---. -Pig.1 is a pers~ctive ·1iew, partly-inn section, illustrating the 

first embodiment of a heat shrinkable sleeve or tbe present invention. 

!ig.2 is a sectional view illustrating tbe second embodiment or 
the heat shrinkable sleeve of the present invention. 

Pis.3 is a sectional view illustrating the third embodiment or 

25 the heat shrinkable sleeve of the present invention. 

. .Pig.4 is a sectional vlev-Ulustrating the fourth embodiment of ~ · 
the heat shrinkable sleeve of the present invention. 

lig.6 ls · a sectional view ii1ustratin1 tbe fifth embodiment of 
\ 

the beat shrinkable slaeve of the present invention. 
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. 
!ig.6 is a diagrammatic illustration or shrunk state ar a heat 

shrinkable sheet material of tbe present invention. 

DBSCIIP'tIOH OP l1IB PIBIBllBD BllBODillBllI'S 

Referring now to the drawings, and particularly to !ig.1, there 

ls shown a heat shrinkable sleeve 1 comprising heat shrinkable sheet 

materials 3 capa·ble or shrinkage in a certain direction hy the 

application of heat, a woven fabric 4 of synthetic fibers interposed 

10 between the sheet materials a. and high molecular poi1mers 2 
! 

melt-adbered to both faces or the sheet materials S. : In this 

embodiment, when the bea~ is applied to the sheet materials 3 which 

are formed by cross-linking polymers with oruanoperoxides an~ ailane• 

etc. and elongating them, the higb molecular polymers a melt. the 

15 sheet materials 3 shrink and therefore tbe woven fabric 4 of .• ynth~tic 

fibers is shrunk· closely and adhered tixedly between t6e sheet 

materials 3. The heat shrinkable sleeve 1 allows conneting
1
portions 

to be sealed closely end to be protected f roni the outside environment 

with an improved break resistance thereof. 

------"2-D+--- Referring now-·to · l'ig.2, there is lllustrated a h'eat s~rinkabla-e--. 
sleeve l according to the second embodi•ent or the present i~vention, 

whicb comprises a layer of a heat shrinkable sheet material 3~ a woven 

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

synthetic fibers. e.g .. polyamides, polyeste:i:·s, polypropylen~s or the 

25 like, and bigb molecular polymers 2 melt-adhered to both fac$s of the 

sheet material a. 
!ig.3 shows a heat shrinkable sleeve 1 constructed in accordance 

with the third embodiment of the invention. Ihe heat s~rinktble 
. \ 

sleeve comprises one layer of hJBb molecular poly•er 2, a 9oVin fabric 
'· -...... ·.·:· •. · .··.·."·.: ;; · .. :: ··· .. ,.··· •'', .·,;.:,;_ 
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4 ol synthetic tibera, which is positioned at one side of the polymer 
. . 

2, beat shrinkable sheet materials 3 attached to bath faces of the 

polymer 2 and the otber layers or higb molecular polymers 2 attached 

to both of the sheet materials 3. 

OS Fig~4 illustrates a heat shrinkable sleeve 1 constructed 

acaording to the fourth embodiment af this invention. The heat 

shrinkable sleeve 1 consists of a woven' fabric 4, the first layer• of 

high molecular pol1mers 2 adhered ta both faces or the woven fabric 4~ 

heat shrinkable sheet materials 3 attached to hath of the f 1rst high 

10 molecular polymers 2,and the second layers of high molecular !Olymers 

2 attached to bath of the sbeet materials 3. 

Referring now to Pig.5, there is shown a heat shrinkable sleeve l, 

which comprises a layer or heat shrinkable 'sheet material 3, woven 

fabrics 4 attached to hotb faces of the sbeet material 3 and hig.h 

15 molecular polymers 2 adhered to both of the woven fabrics 4. Ihe 

woven fabric 4 may bave .various Sleave configurations, for example~ 

waor weave includins plain weave, rubber weave and pulp weave. and 

warp weave.including tr!cot and double clatb. 

Preferably, the beat shrinkable sheet meterials 3 consist at 

20 cross-linked high moleaular-pclymers Z, and the woven fabrics 4· are·-·u __ _ 

made of monofilaments, multif ilaments and staple yarns and have 

flaxihilitJ such 'that they do not impede sbri~kage when tbe sheet 

materials 3 are shrunk by the application ot heat to them •. 

In adHition. tbe mater!als or these woven fabrics 4 may ganerelly 

25 include polya~idES, e.g., nylon 6, nylon 11, nylon 12, nylon 66t nylon 

610 and nylon 612, polypropylenes, e.g., polypropylene. polypropylene . 
impact copolymer, polypropylene ~andom copolymer, polypropylene 

eth7lene copolymer or the like,'· and polyesters. e.s •• polybu~ylene 

terephtllalate, poly11thyhne terepbthalata and tbe like • 
.. ·... ·' 
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On the other hand, the hlgh molecular polymers 2 and woven 

fabrics 4 preferably comprise materials which do not shrink after they 

have been subJected to haat and do not prevent the shrinka1e of tba · 

beat shrinkable sheet mata1"1a1s 3 during heat shrinka1e. 

05 In order to ensure 1 perfect-sealing state and an improved break 

resistance ot the conneot!ng portions or ~ipes and various types of 

cables, ·the preferred sleeve having dimensional stability may be 

manuiactured by using the laminated heat shrinkable sheet materials 3 

and woven ra~rics 4 as needed, especially applying heat activated 

10 adhesives. sealing ~aterials or thermopaints and using the woven 

fabries 4 which;contain reinforcing materials. suob as fiber glass or 

tbe like. 

On the other hand, the heat shrinkable sleeve is shrunk ~ram the 

shrinkage or the heat shrinkable sheet materials and such shrinkage 

15 operation is shovn ln Fig.6. 

B.reakjng strengtb, 1.e., sleeve state ·after :shrjnkage, break 

resistance and notch test were performed on the heat shrinkable sleeve 

or the present invention. According to the embodiment of Pig.3, under 

the conditions of a temperature of 180-C. a pressure_ of 2kg/cm' and a 

20 heating-- period of 5 minutes, the beat shrinkable sleeve-vu prepared 

by elongating the heat shrinkah'le sheet materials 3 to have elo~gation 

of •bout 500%, lnterposins the woven fabric 4 of nylon 6(20/10) 

between the sheet meterials 3, and attaching the high molecular 

pal1mers 2 to both layers of tbe sheet materials 3. 

25 Ihe test results are represented in the following table • 

.. .. · ... '-~ .. ;_.~. '· . _ ..... :.-,;~'"'·;.:.i..-., ~:·.;. r.: .... ~· .• . . · ..... · ,. ,\ ~ .·~·-... : ..... ·' ···.· .. •.· 
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rest items Unit :rest condltJ.on result 

05 Breaking strength l'anaila .speed: 

(a:t!clea after kl 2oomm/111n 500 

shri.nJca1e> 

Break resistance 

10 against damage ' 

. 

Notah test 175'0. 15 minutes 

Likewise, as ·a result or testing breakini stren1th and break 

15 resistance against drmage being performed on the shrinkable sla•va or 
!ig.Z, Pi1.4 and Pis.5, using polyesters and polypropylenes as the 

materials or the woven fabrics, there were shown tbe breaking strensth 

of 300% or more and the good break resistance, 

According to tbis Invention, tbe manuf~cturing processes of the 

_____ . 20 sleeves may_. he simpl if !ed and therefore the costs of. equipm,e .... n ..... t ....... a ..... n ... d--­

production thereof may he reduced since it is not necessary to use 

netlike fabrics cross•llnked heat shrinkable fibers'with reinforcing 

fibers as is well known In tba art, wherein the manuf~cturing 

processes mainly consist of the following steps: interposing the woven 

25 fabrics, such as polyamides. polyesters, polypropylene• or the llke, 

between the sheet materials to p~oYide ';raak resistance, and attachin1 

the hllh molecular polymers to tbe woven fabrics by melting. 

It is to he understood that the foregoing· detailed description ot 
·. . ·,\ 

the pref erred embodiments of the present invention is tor purpo$eS of 

~. . . ·.· •.. · ... '·,.·.'· .. 
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illustration only, and tbat many variations may be made in the 

invention without departing from the spirit_ thereof. 

_,,:· . ...:.; .. :·.:.,,.,;, .. :. 
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VllAI IS CLAIBBD IS: 

1. A heat shrinkable sleeve far connacting a pipe and cable. 

comprising a· double heat shrinkable sheet material capable of 

05 shrinkage in a certain direction hy the application of heat, a woven 

fabric or synthetic fibers. suoh as polyamides. polypropylenes or 

polyesters, interposed between said sheet aatarial, and blch molecular 

poly~ers melt-adhered to hotb 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. auch as tricot and double cloth. 

3. The heat shrinkable sleave of claim 1, wherein the woven 

15 fabric have flexibility such that it does not impede sbrink~ge or the 

heat shrinkabe sheet materials during beat shrinkage. 

···20 

4. The beat shrinkable sleeve or claim 1 ar claim 3, wherein the 

woven fabric is made of monotilaments. multifilaments and staple yarns. 

5. the heat shrinkable sleeve of claim l or claim 3. wherein t.Jie 

materials of the ~oven fabric are polyamides, such as nylon 6.nylon 

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

ZS 6. The heat shrinkable sleeve of claim l or claim 3, wherein the 

materials or the vavan fabric are polypropylenes, sucb as 

polypropylene, polypropylene impact copolymer, polypropylene random 

cop~lymer and polypropylene ethylene copolymer • 

. ; ... -~ .. .:..·~ _;.·,J'/ .~;,. ·. ·. ::. *: :' ·: .. ·.-: : _.:.:.,-... : -· ·' .. :-'· . !~.-:-: ... ~ '. · .... 

'I 



~. 

• 

. . 

82 554 2669 . 
APR 10 '96 06:39PM EUN JIN SOHN PAT&LAW 554 2669 P.13 

W093/09372 

llflJlf HI~ 11101111 U IM . 
PC'I"/KR92/00054 

05 

H S * - f • 

?. Ihe heat shrinkable sleeve of claim l or claim s. wherein the 

materials of the woven fabric are polyesters, such as polyhutylene 

terepbthalate and polyethy1ene terepbthalate. 

8. The· beat shrinkable sleeve of claim l. wherein the heat 

shrinkable sheet material consists of the cross-linked high mole,ular 

polpar.s. 

9. Iha heat shrinkable sleeve of claim 1 or claim 3, wherein the 

10 high molecular polymers and woven f ahric comprise aaterials. which do 

not shrink after tbay have been subjected to haat and do not prevent 

the shrinkage of the heat shrinkable sheet material. 

10. Ihe heat shrinkable sleeve of claim 1. which slaa~e is 

15 applied with heat activated adhesives and sealing materials. 

11. The heat shrinkable sleeve ot claim 1, which sleeve is 

applied with thermopalnts and is covered with a sheet for preventing 

the heat shrinkable sbeet material from soratching. 

20 ··-···--·--"7"" ---·· . ····-------

25 

12. Ihe heat shrinkable .sleeve or claim l, ~hich sleeve comprises 

a layer of a heat shrinkable sheet material, a wov,n fabric positioned 

one side or the sheet materal, and h!gh molecular polymers 

melt-adhered to both faces or the sheet material • 

13. The heat shrinkable sleeve of clai111 1, which sleeve comprises 

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

ot the polrmar, beat shrinkable s~eet materials adhered to hoth faces 

of the polymer and the other layers of high molecular polymers 
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attached to hotb or the sheet materJals. ! 111111111111111111111111111111 i * C L M S * 

14. !he heat shrinkable sleeve of claim 1. whlch sleeve consists 

of a woven fabric. the £itst layers of high molecular palymars ad•ared 

05 to hath races or the woven £abrio. heat shrinkable sheet materials 

attached to both of the first hi:h molecula.r polymers, and the second 

layers of bigb molecular polymers attacbed. to bath af the sbeet 

materiels. 

10 16. The heat shrinkable sleeve of claim 1, which sleeve canslsts 

15 

20 

25 

of a layer of beat sbrlnkahle sheet material, woven fabrics attaohed 

to both races of the shset material and high molecular polymers 

adhered to both of the woven fabrics. 

. ······· .:,, ·: ... ·-·· 
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