; @\BCe3exxyd{"|: X6T~~~Q~~~n~ i ~n~u~~~ FLAME RETARDANT PRESSURE- SENSI TI VE
ADHESIV JND OF THE INVENTION 5 1. Field of the Invention The
pr esent m mﬂﬁ”ﬁ@ ” | ates to an odorless flanme retardant presilﬂﬂﬂﬂ“ﬂ’ﬁﬂﬂ”“ﬂl“’”e
adhesi ve ably with a cloth substrate, which can be
el ectrical &rd¥l ectronic parts and electricgl _10 installation panfsssydoes
not discol or the adherend, and does not emt gases having an adverse effect
on the environnent, such as a hal ogen gas or a sulfurous acid gas, on
incinerating the used EIAMRIMEIGRIIATY PRAEURE-SHIeSITivVEt ROREST VE healRel at ed
Art 15 A pressure-sensitive adhesive tape wth a cloth substrate, which has
her et of ore been used for electric and electronic parts, is wdely used for
bi ndi ng and fi xi ng an adherend having a conplicated shape or for fixing a
site of generating noigeexbyonn$i@grngdegaTQszo flexibility and
vibration absorptivity. char éis iéh t he cloth substrate, needless to
say about el &ctrical idsula fﬁg pett ¥R &PRBct ri ¢ corrosion resistance.
The pressure- sensitive adheshyepteapaf anvehésenusesatiass ganemalodpraesessary

o have flare et andancyotpribhe: | e4els2s-8habt isbesbye YSIGER 10 the

pressure-sensitive adhe5|ve tape wth a cloth substrate, the volune of the
cloth as a burni ngr&b6reel st+%9g%‘&ﬁ&htﬁébFFéﬁ%erei%Nﬂhﬁ@W P& PRFRrfOF due
to a | arge anount edfecalrﬁ.cabndaxacﬂ nelkdtrdniibeparesnsid teltdaty itché cl ot h.

Ther ef or e, the /fl dggpy i e n e unt
of a halogengcontarnn?%gl é?d§¥m%gg%% glg%bfgfq?i %dﬁﬁégégalﬁﬁy
effect in combi natP6a mPthe@ﬁﬁzﬂﬁﬁQﬁnﬁﬁyba§eaﬂl@%%ﬁ#%ﬁzﬁﬁﬁ%ﬂﬁ andtha the

pressuresensitivecagdheshMen®] $UdVidd rghalbhanegaeter dantullrayens3acid
separately fromthe SPressure: senS|t|v%hadhes ve
€,

5 S € qéﬁ{b As the o
pressure- . sensiti ¥8°adRBst Vel Tath ik UGEF AN SES5arYphage:
pressure-sensitive adhesi veDéscriptzZon éélyhas%@ﬂahathSe t hi s adhesi ve has

advantages i§ the initial aﬁrﬁ¥é§§&%e-@@9§1€§OSSA&HE§¥¥J‘%%%%nQQtBOaWQLMQPS
adherends, good electrical insulatin gert and is Inparted

e
further with ther ﬁHP%F%’b"ér t"i/hmah hﬁ’sr é‘@éﬁ Ofl § Peqheskes 5@§ne93%%%“fq ame
retarder of generahidnglectwrogepayas,upsnwidely nedaerfatrl ®@indihe and
anti nony- base fla a g ﬁgg L$ the like
conme under the ob?gcggéeégo regqvg?@%%hgog C% d?%%?g 0 enV|?€%%ental 10
protection. FurthéiibPre, al%lﬁ%;qﬁwﬁﬁgééﬁﬁgnﬂon?¥ﬁﬁiuﬁy sekine gaedthiuradm
used for theovul canezabiditpfaddibiieraehbshabsotiel vislyn cearpeBeni s oic tdre

pressure-sensi {1 ve, adlFsiy el A e MaLeRials (o be regdlajed beraye not
r

only these emt a sulfurou as or a nitrogen
i nci neration but aP§61@¢EﬁﬁaRHQ?Qﬁtdaﬁéﬁn%b@%trqheKeﬁeﬁéontﬁesi$%ﬁﬁﬁe
retardant pressurengepséddine-adiesicioet agResd dd taa;fd @blt subsérases Mmhich

uses these mater | alfer 15 Al A0 Y8330t 02 60PPL Y N Lheag LOONL ALLONy A0

The flame retarda re-sensitive a eS|ve ape w
substrate, %hich ééh@%&*ﬁb%hé@@LHéﬂ@FFalsI“c%h?dﬁé§5&rﬁeﬁapﬁ%el%ﬁherend or
di scol ors an adheéeméls_cwpm@ wafchag @&@allm&?ul:fslttl&i’t,e syab aslPaPest Ghecl ot h,

dependi ng on the case or advanta equsly. 2 ener at.e ffen5|ve odor
peculiar to the h(é?%blenasbas}ufrnéﬁg PEFQets Slﬁgtgéﬁ teltdngPl ve #Ans for the

hal ogen- base fl anmeetatdarder ﬂﬁa@hﬁgruhES@U®rtﬂﬂ%HhﬁrgﬁhemeuateORHﬁwm t he
met hods of bl endi pgn s &R GO C8RELid@PANESRe cloth. Therefore,

30 the flame retardancy is imparted by blending a large

amount of a halogen-containing flame retarder having a
large flame retarding effect in combination with an
antimony-base flame retardant aid in the pressure-
sensitive adhesive or providing a flame retardant layer
35 separately from the pressure~sensitive adhesive layer.
As the pressure-sensitive adhesive used here, a

vulcanized rubber-base pressure-sensitive adhesive is



, 30 Unexam ned Patent Publication (Kokai) No. 2001-81419j, an organic
phosphorus conpound (Kokai No. 2000-169811), red phosphorus (Kokai No.
8-193187), al um num hydroxi de (Japanese Patent Application No. 2000- 3l 4960)
or magnesi um hydr oxi de (KGCkai No. 2001-2839) in the 35 pressure-sensitive
adhesive |l ayer or the substrate [ayer of the,pressure-sensitive adhesive
tape. However, the fact is that no effective neans is found for the -3
pressure-sensitive adhesive tape with a cloth substrate. In order to
produce a flane rehakd@nmspﬁeSSHceusewmﬂid\&dh@dheeiMestémmamwddesaualehb

substrate to have g .fl r t rdi E hat
the 5 conti nuos bufr’nﬁtr%aaq?lar?g)te?%g?gss&g% %%%gggoﬁgr%gr%%eﬁa%%tgof t he
above- descri bed ne”tdéleﬂ%m]rsoxﬂé@dnﬁk?c%@@ddé@wéatchegp?re%!%ﬁﬁté’ s@ssitheve

adhesi ve. This nmeansed %,n_th\é’e\mbarQécﬁaﬂM&mte%gQ@'éﬁ tHeix’ﬁ'@I ert
pressure-sensitive adhesweI r gert can ?1 g i a| ne and the 10
contact adhesion to a cloth-8ub ‘f‘?% ey(?asrspoé' A Oﬁ%’ﬁ it Dydn ¥gani c fl ame

retarder such as uregardernelfagenerzoinppundaleggn, gael apamettsul fate) has a

problen1of | ow noi jstyny ra%%bﬁtaﬂﬁg Mt RRRYy B%@E §§§@é'iéﬁ%ﬂd}n%d%'B'0” to
i ncrease of the anpunt .added_or this ret arder is water. 15 sol ubl e and

therefore, may cafS@t@iBAgHl RPrOFaRT SB15°d CeoPPBSERR Jcﬂ}%e tPe $746R BMRIti on
accel erating acti dtijectIkes, of hrSguxBatthin &osuIthébb&rp@éeerdfalenv'[h‘enmégaﬁll c
phosphor us npou rob gn 0 base
conpound upgg therb:}r?g%%ﬁg?l on{:‘? trg reésur egégé (Plé\zéelr%dh%s?@g%gé
adverse effect on StUHéUéné‘PP‘oth‘h{afhtusteﬁjefﬂésﬁéetY@h@Wﬂatlﬂﬁ’eOf rubber

pressure-sensitivehddihessvendsadid QforrtﬂaﬁithaBE £ Bé ag SaHu dar %&&uﬁelsensi tive
adhesi ve tape vvlthdglﬁcl ot h substrat base Eres ure 25

b
sensitive adhesi véWGE ¥R s> AdhaSi ersla Isff ?l %? ’f%gli]ﬁ% L SeSPlRRe S Hai nst

heat or sol vent asndgnpared enih preddureusensidi yas agthesiniégogaphoasde

acrylic and §' i C%Qethlenl%gﬁéré&&y@{u@ﬁ@s&h{:§e§’é obtem c%r&é%%@@hzat' on
reaction i s w del )C/Hlieer or ned u5| ng vul_cani m%%gent such as sul fur,

its conpound, per JXFABIOBK nEhe m rEtFé'QF‘ﬂto?r TiS§@S1&1Y6I cani zati on
accel erat or such asihelaweamp)e witic aoxildeh sndstiwtd, kehiich aegbi hhtson.
However, there is stilk qé\ pbl e g hat LBLs+Br & é,ur - 3e%ELve adhesive
causes netal corrosion 3 di scol oration, the e tinme of blended
materials is shortreqt’FiéthﬂP%anl zation takes a Iong time or oxygen
inhibition eccurs at the vuteanizatd @etardand plegdrermeneicibe sahdsivaus
aci d gas generat eq §% t_lzlghlgl% 18I atl g ggtgul‘g };ecdonpcrae%%u;cﬁ ggnm t| ve
adhesi ve gives a pr | 8 of % a verse Y8 fte t_ bn the environment or
t hi uram used as tRét9uiedni 2RIWS &ceeFe%h%eradfserawdem ﬂéﬁﬁeh@éﬂf an
pol | utant and ﬁUdeberéﬁ@a&@ﬁbdﬂdd’l dfhengbeahesd e, Ol’suI&':IWa@l’Qﬁyéﬁhor
carcinogenic nitr 0 S n y the FRTR
law (in Japan). | %§§ d%)% MBf{]vgg t%hg@g b%% I e‘?rs&éad‘;a%%grgggfggvﬁl cani zi ng
syst em usi ng>am néﬁPRW‘éﬂf%o@@sﬁﬂf@r‘i’élﬁﬁso%énp%?@ri@s‘-’edio ASet halegehmnass
publication regardiBget hécasdesd em there are known a paper reporting that a
coupl i ng agent having an a e i f.Qr nat ed rubber
[see, S. Yammshita, M Shlqgra éﬁtéﬁe &é&%ﬁ £6r 'l ﬁ% ggn base fié%e
retarder hav1ng ‘these problems, there are known the

methods of blending a urea compound (see, Japanese

30 Unexamined Patent Publication (Kokai) No. 2001-81419), an
organic phosphorus compound (Kokai No. 2000-169811), red
phosphorus (Kokai No. 8-193187), aluminum hydroxide
(Japanese Patent Application No. 2000-314960) or
magnesium hydroxide (Kokai No. 2001-2839) in the

35 pressure-sensitive adhesive layer or the substrate layer

of the pressure-sensitive adhesive tape. However, the
fact is that no effective means is found for the



.15 R G Caoutch, Plast., 606, 126 (1986)], a paper reporting that the sane
coupling agent when heated is nore effective for epoxidised rubber [see, M
Aki ba and AS. Hashim Prog. Polym Sci., 22, 475 (1997)], a paper
reporting that a rubber not having a functional group or 20 a doubl e bond
can be vul canized with vinyl silane in the_cgnbination use systemwth a
peroxide [see, M Akiba and A S. Hashim Prog. Polym Sci., 22, 475
(1997)], and the like. On the other hand, with respect to natural 25 rubber
or the di ene-base mesenak-panposeve bersisechags GBRy aresltsthofsubisndang. a
filler treated with a coupl §pdoAEeNt: £ ONRAENG BULELI-d 0 LG PORCE o,

nol ecul ar chain in the process of normal ur vul cani zation | escri bed
in the Introducti G ERtAEEhRIERERIR o 2RG r‘)’ﬁéﬁ euft Ry kb B adie teJdarfak of

Japan Rubber Soci etivine &2+aBifn¢ 1088)1 a@rcotrhenbi ke, uteveversuca taabntgae of
Vo cant 21 ng Batur Ao yBREL WD AMLOGR! g BLEQXYRLL AP ddS8Ide 1 8 20

reported. Al so, as a pro ecul i r 1ot he Fl ang 3
pressure-sensiti v@“@@lﬁésp\f/eth@p@bwq—m%céllb?ﬁ Bebsl rhatdroxsioiet austabdesi on

bet ween the subst ralyeqard EH@ PF ESSIH LRIk LY ea@plhiesiave 'ﬁu@o%aﬁ’é ihe
pressure -5 gn5|t|ve Slve %% undergo strike throu%h at the

coating. Dependi ng°8fi"fhe gb%% VHITREASAE B FBRF o D rPhasS Ui Réeﬁﬁj’ﬁb\ﬁ%ur
due to the ionic sidbengvagentpersted cn tee hbrdiby afiaivetaadineg tahe ¢heot h

substrate. SoThe Sbesk:obat e Of SeNt BYANLLO. I &id A PLRKLde BuLl AT,

retardant pressure-sensitive adhesive I'ess, does not
corrode or di scol 8fLlPAENaBRE MU Hfdre ﬁﬁéﬁr?ﬁé FHEH et ALieGn OXdBBSaRIRE
rel ease a hal ogencgagpoanda(sud f Unalsrdeiedsgasabaying an prdveescoiOl &k f ect

on the envi ronment. ?VM/A yes:.s I;gel WEII\)IERe ébgtas a%leiIltt of exhgggl ve .

i nvesti gatl ons to SO hese pr ese | nve OI‘S ave ounod
t hat when a vul caphgedapat of aﬂrher (Fioleanthadded | arret st aedamdersis water-

pressure-sensitivaoadhesi yed hirdifeed ,brayubsadd i Hrop18at Weab) sapbgs - base
el astomer with a term nal am no gr.oup-cont oal k | al kox?;sl I ane

inin
e e RSFEbRbn ST OUP SanL AL 00 AT oskrhal Kot
am noal kyl al koxysiChase tmis ars imvar gasuctbbaerenatetdrader 20epoefanadbl y

conposed of the Bagpna;ﬁ;@@cq@po%q haergagf&bféna@%cmefa@r g@ﬂéré’{g@n Io% a
coated on a substr an odorl ess and non-sul fur and non-h gen flame

retardant pressur Eggéﬂgﬂ‘ﬁ/ aé(?ﬂ&?i’“\?@”f‘gp%p%ewpwltnﬁl&ﬁr?ﬁf'?ﬁnﬁ’rfabl e cloth
substrate cah be prevsdeekséifw tivesedhes hventamn 25 adasrbeeat Aeconpl itdlked

based on this fi ng;]{;gror]',p&jtpra?s%we l,a¥ent { po.deg{udes the fol | owing
a

inventions. (1) Aflanme retardant pressure-sensitive adhesive tape,
conprising a cloth substrat®eamdesSHFEReer Bt artaiihgre¥guraed efRy tihfe
adhesi ve |ayer onfasméeastambsntmpresS0rsusémcitiofe sdhdssubstapt ayitsaiad

flanme retardant p&@é%r&?&é@a'v g@ﬁéké(ﬁ% errub%%@%h%“grna dural

rubber - base_el ast oner , conpose ural rubber
conponent, i nanRWJa‘Fk‘éﬁ(quWeéﬁé{ea§“5 9ﬁ+%aﬁrﬁ}’£sﬁdeagén%nfﬁr%%k%l’f it¥e resin
and an inorganic i-éaﬂ@tdr&iaradﬁrms%hsatdo:naidjlrvaintr ubbesmphBed ofdh bei ng

vul cani zed with s %’?K]}%O%ngw%k’élééﬁéé% Said agag&,?ﬂé SJQ/A ng the flane

retardant | evel
51 lcone. In order to overcome this problem, a

vulcanization reaction is widely performed using a

30 vulcanizing agent such as sulfur, its compound, peroxide,
oxime, phenolic resin or maleimide, a vulcanization
accelerator such as thiuram or zinc oxide, and the like
in combination. However, there is still a problem that
this pressure-sensitive adhesive causes metal corrosion

35 or discoloration, the usable time of blended materials is
short, the vulcanization takes a long time or oxygen

inhibition occurs at the vulcanization.



.- 6 (2) The flame retardant pressure-sensitive adhesive tape as described
in the above (1), wherein said flane retardant pressure-sensitive adhesive
tape further conprises a flane retardant conposition layer on a 5 substrate
side of said flanme retardant pressure-sensitive adhesive |layer, said flane
retardant conposition |ayer conprising a natyral rubber-base el astoner
conposed of at |east 50% by wei ght of natural rubber conponent,
am noal kyl al koxysi | ane as a vul cani zi ng agent, and an 10 inorganic flane
retarder, said natural rubbeurbasemet@stinersiieurguyubeadi g8 Jdrdrasaid
aninoalkylalkoxysilaq:e}1 t.he .content of _said fLanﬁ retarder in s%}d fl ame
retardant conposition 1%y BEF AG QP eat ef 158 2EAePESRT &Nt~ VIS0 f | ane
retarder in said 1&ifdsive gevasdantrgvleys wicasensiei vefenthewi vidd ayer. (3)

The flame retar dant, pnessidhe- seNshe i e ANESILE haPenas,PaSHihed hn the
above (1) or (2), wherein said cloth substrate_is |[npregnated wth said

flame retardant praSEHeEaLORsiti IR YUREAVENEYePOO 3 Y F1hMStePsr dant
20 conposition | ayefeatey whicbhtsai g sadysitr ataeel 8rbway esrdducsai d i npregnat ed
flame retardant Praast, RRIS R VE QUGN 4G | 8XCHOmSAL A 1AM o glar dant

conposition | ayer. me retardant “pressure-sensitive adhesive tape
as described in tHeBHred( By £oe (BYIR vifet dilft AP’ D5 substrate has a

second surface on a side oppasbi€et csaidd vd aneseeppssibdits, a rubber
pressure-seQ%itivqlﬁ%g%§gv% |9ge{a9q9;§9i%m§%%099 fU{@gCQS.fr§aidssgbstrate
i s coated with andth&P FiraRd 7EY 57 uaht CorPasret oht T ayaty S erha st Pari
retardant pressur ersgesiedi.veAadhiesivar Bl cedppubsidesiorn bempandingethbove (1)
to (4), wherein saldihamenbetagder LML $8ped FEIG t MYAnddide aBdpaing
i norganic flame retardant aid. %22 The flane,retgrdanl pressure-sensitive
adhesi ve tape as QOSOT BAYIPH YhAIR STCHP €8 F5)eChnér i $31199882%¢dne
retardant conposi tdubbelrayeeef ust Ermaadnipai, S8s ahigaokd i emM.r @siihaandd a
wei ght ratioe.of sa d t .ELer ot ai a r ubber.- has r
o oA d 1At ratar Ganeceii BRI G080 TRl LI Rt e R PELANT
flame retardant prégsuitBesdnBe (P HdeSiI@Bt| Wher hqapedrié fMoife ret ar dant
% essure- segsgt [ v&f&dheswefélap@pc?&di@%ralr rlBBet N sid(rte,) aJQO\AekfileaL) ah@ A63 g
erein sai substrate Ls_an a e ¢lot ame_ret ardant
pr essur e- sensi t i vteglsaasé‘ﬁgéi bEods kol m'%q"’bg%’i%? h@‘“’a%gaé B1PePEE (7),
wherein in each offepardinpariat et diVdler pPEsBaY G endiunicrd cadhestoer |Ayer
and/ or sai d2bl ane ar ebabdanbos®RASidd @R 1kayeted SAth Wnyl silane in the
am noal kyl al koxysi | ane ig.cont%gne%tﬁn a.rgtgo éﬁ 0. L t.Q 10 Barg .g% mq{ght
per 100 parts by GEMGAR2EECY M Hatara™ FabBe? - Das &% dt6ker M- ( El €19 ane
retardant pressur@-Senfhshie, attussi PolvapeSas. dedlr i478d (i1997hé, abodetiel) to
(8), wherein in 15ieach of said flanme retardant pressure-sensitive adhesive

etarder T5 frommor e t han G50 Ko SO0%pAPLS: by SLrRERr CROD2BAFTE by

wei ght of tRB nat wnkberubbethdabiens-dasengeneral purpose rubber such as
SBR, means of binding a filler treated with a coupling
agent containing sulfur to the rubber molecular chain in
the process of normal sulfur vulcanization is described
in the Introduction [Hiroshi Okamoto, Nippon Gum Kvokai

30 shi (Journal of Japan Rubber Society), 62, 819 (1989)] or

the like, however, a technique of vulcanizing natural

rubber with aminoalkylalkoxysilane itself is not
reported.
Also, as a problem peculiar to the flame
35 retardant pressure-sensitive adhesive tape with a cloth
substrate, contact adhesion between the substrate and the

pressure-sensitive adhesive i1s poor or the pressure-



.20 (10) The flame retardant pressure-sensitive adhesive tape as descri bed
in the above (1) to (9), wherein said flanme retardant pressure-sensitive
adhesive | ayer conprises a tackifier resin in an amount of 10 to 200 parts
by wei ght per 100 parts by weight of said natural 25 rubber-base el astoner
in said pressure-sensitive adhesive |ayer, _agd_said flanme retardant
conposition |layer conprises a tackifier resin in an anount of 10 to 200
parts by weight per 100 parts by weight of said natural rubber-base

el astoner in said sfnantivet addastve orposindieono 36t T dAyerthridwghblagndhag rati o
of the tackifier resi ot r nt.aLped. id £l .ret ardant
conposition |ayer C%Z‘?Eabl'arg(g?%ﬁ]goﬁle t%%e%%%%@ ‘?%“?ﬁ%‘alc?g Ctoﬁgggééﬁi $|£er
resin to the el asttéfer 1E8nPaY neerih dig ¢°f Fhfel Pt ArdditndprESsEr BS8énat ti ve

adhesi ve layer. 3%helt)mdher flhenE dettaedanbtpr esssrsensi tive adhesi ve
tape as descFi bed in the ab{)r\lle c%bz'ecttoo(fl@‘xé wherein said f.lane r?gar dant
or =g

conposition Payer is formed by PROTE Y 14V P8 d8n
conposi tion | ayer proandet hef birehdiatgrdanitopoés siree-tauidiftiior rdseaive t he

el ast omer contai nedpin $RLEhf]AMRIJALaEIaRbe § NPOId Qe B¥CRiLB-$OAt AR
with said fl ane re:dgr dant gr essure-sensi.tiye adhesive layer is 5 |arger

than the bl endi ng2faEFB"0f 28 he 1BRKIH et "FERFFA HP Y h&o8SaSPENER 1 83%% & ned
in said flanme ret aedapenpgessur esendifiirees agdhedi ges |hayweng @h2pxdTaesé | ane

r et ar dant pﬁ@ssurgﬁgg?i&v&@ 1 V8nkape as described in the above (1) to
(11), wherein said 10 flane retarder cogﬁri ses al um num hydr oxi de and/ or

magnesi um hydr oxi de. (33MAhe GF dHE ABVENYEANY pressure-sensitive adhesive
tape as described in the aboeltloft extédyivehanaistisaitdohkags seiwds der
conprises at |eas n r_sel.ect romthe group_consisting of tin
oxi de, zinc net as%ggﬁgtér,?g%z)lfenmc? 'hf Foégg%g?l%ajf%veélnq@% négﬁoggﬁlgs {E}i% The
fl ame retardant pwbeBu? evskrisiitzede naghesi veukkaie kisedédemebeetarndante above

(1) to (13)15 Wher$_E85§@f@-§éﬂsrl%|v‘éy|aéh59¥x_‘/§,i | G iineas el echedahif £Mmd e group
20 consi sting of ~-}g~$ am_noet hyl }¥ am no]1pro,p | met hyl di net hoxysi | ane,

N- (3( ani noet hyl ) yBAFIERF GHATIRIRFFa! BLASKYET] AHED R CSERIMAbCERYEY y

am nopropyl t ri net boays+¢a@ns iding@eainnetknyd Jyayisidpnepyahdi el dvakirsj Itdiee,
y-ani nopropyl t ri MEL BoxysTJ i 2pa3ade Ya SibAOPLARMELG LELNOXYS T dne. (15) The

flame retardant pressure-sensitive_adhesive tape as described in the above
(1) to (14), wher @MRQAH FaldreYrdLaPaftd presdiprd28éAsfL e mRitrdare | ayer
and/ or sai d2¢ | aneprefaraant comppeedt bontheridierl tgdpbksee adnd0ide@aginiene

component sel ect egy [£0md i LQUREONSL SLL Ll LHBLEALL fidTer, an
ultraviol et absorbent, an antioxi daht and an oil. ( ? e T1ane retardant
pressur e- sensi t i vVRIERRS A% 208-84 1§68 31 DEPTHaLRECALEYRNG 1€ tay dapns)

wherein the 35 anpuéssnfe-saind iftiapeadréat dartapeorpesi Wi on dmyat £l sunfabag
cloth substrate can be provided. The present invention
25 has been accomplished based on this finding. The present
invention includes the following inventions.

(1) A flame retardant pressure-sensitive adhesive
tape, comprising a cloth substrate and a flame retardant
pressure-sensitive adhesive layer on at least one main

30 surface of said substrate, said flame retardant pressure-
sensitive adhesive layer comprising a natural rubber-base
elastomer composed of at least 50% by weight of natural
rubber component, aminocalkylalkoxysilane as a vulcanizing
agent, a tackifier resin and an inorganic flame retarder,

35 said natural rubber elastomer being vulcanized with said
aminoalkylalkoxysilane, said tape satisfying the flame
retardant level established by ULS510FR.



g _3to 250 g/m. (17) The flame retardant pressure-sensitive adhesive
tape as described in the above (1) to (16), wherein the anmount of said
flame retardant pressure-sensitive 5 adhesive layer is from20 to 600 g/m.
(18) The flame retardant pressure-sensitive adhesive tape as described in
t he above (1) to (17), wherein said inflamalgle cloth is a single fabric or
a union fabric woven froma single yarn or a bl ended yarn conprising a 10
fi ber selected fromthe group consisting of staple fiber, cotton,
pol yester, pol yethyl end2)polfppr bpyhenes tardaasr preeshi desensitd veavidhgsavei ze
of 38 to 300 deniefaangt I&l%s@%@ﬁé&}’lx@ftﬁeh%bfo@gr '(@)' Svfnlf,épéﬂr?iistatl@dﬁgmxar ns

anme retardan

per inch in both the %

pressure-sensiti vereafd’\il’\f%?g\yep{fﬁﬁﬁu’ég %Eérbsclrtllly dafjHef’h‘ée abtRfe (BHES (18),
wherein said fl aneamgtdrsedant Pl ess uretseizgitt cvepadhesovel dygreronalad/ or sai d
flame retardant c %Sc'rtalt%”skéxeéf Cé’a(‘lt@'friaﬁl%s%fcé?ééla/t;tg% o -s%'ﬂgltlve

hal ogen. 20 (20) A flane retardant pressure-sensitive esl ve tape,
conprising a cl ot RU@SVRat @Y REvi FREDri 1aMe E8ERTORRE NRAMPRRIIA%e 1RK8Feof a
flame retardant cowmeiikiong hayetusdd zﬁnﬂaeanreagetarai@&smq:ﬂ esTipogedensi &i ve

adhesive layer in telys% Qn de[)&anéu d.cloth a%ggﬁr ngb safgnl? r}pen%gnat ed and 25

coated with said fl17ane refar 03| ion layer; 9”37 'r et ar dant
conposition | ayer acrt;rmprmlgwhgl&om&m%ne ra@bberwba@meimtwrt,c@ngoged of at

| east 50~ by gwei gh.tnoQ a'ﬂ@EU'E@Emé URbe - STPAREAL na i oAl oAl axysi | ane, a
tackifier resin an flame retarder canpased of a tal 30 hydroxi de and

an inorganic flamé éttQF‘aﬁnFeéWi vilGapirgeuraF r 8dber - base el astomer bei ng
vul cani zed with amman@lallyyabkbwyxssim saedcantemial K/ | sd kb Xy simeane bei ng

bl ended in a ratigeQf rgel- iR éLQch’afltaﬁneb%e\é’%kGQﬁt p@émﬁ&%t&%r S aP¥rVBE gy of

t he natural rubber-base el astoner; 35 said flame retard
pressur e- sensi t i v8T8AKESi TRAP gl ‘E,‘H?Fﬁr”ltsioﬁgsél?uaﬂﬁ% rred'-li‘lﬁ”é’terbégesald
el ast oner capposed laheatret eadinbCordysurei-ghhs bt i vatadtads inebhayegeonponent,

L0 caminoal kyl al koxyghl angy o & | AGKIISLaLee ! B A0k A 1JAIE ELALIRL v

conposed of a netal xi de"an an i norgani c retardant "al
nat ur al rubber-ba§@P§I ast 9peerikghgnvirheanboed ik mramznoawhylramo&@squ ane

said 5 m noal kyl alc&@usghager@@ N Bh@rdgdatod avt @t igiQf £Qakhet Pedfrpaid s by
wei ght per 100 parts nat ur a base

ht | ast
said tape satisf ylpﬁﬁSﬁﬁﬁgl’r?lf‘g‘ﬁ%l?le‘feal‘ad%‘ﬁf‘lVSvL?Vee%toarbﬁaslﬁeé(iBS‘S Uﬁ%ﬁ%ﬁ? rl( 23)
The flane réfar dagpmpressier- bayres t ibye wadhbss ¥ed Ihbsdp@tas ideberid@din n t he

above (22), whereighihniRarty r@eitétﬁ'ﬂa‘?n'ea%téﬁée%fﬁjg;ﬂ?es“s%rHéQ%'eB‘sS?QlJzé‘yer
and/or said flanme r tardaniﬂgressure sera]zaml ve adhesive |ayer, the ratio of

sai d i norganic flAfBeFEYEr VT A% BHEn AL TH T tEPIPORY L O%i tRY S5
from 10 to 50 parts by (%ei ghte perark0Feisrgant spinssasicgisensfitive adhedive

hydroxi de and thehgbaksagPshit; q Sa Qhaeas&v@yplr)omodq36}ndwﬁék9m noLgani ¢
flame retar?snt aid is fromnore than 150 %o 800 parts by wei er lOD

parts by wefght of"PRETALE F2F & FREEPhEEEL_F R Difers 98 ?BPBSEE@/e gyaid
conposi tion, saidffkhager@ardray damsspressen el sertsiadhes igdhésyee ampe

cont ai ni ng essent iggh hk@@oé&"&d&%ac@n%‘f”@am $ @k r AlS8RI 60aPBSPPEAL US and
hal ogen. (24) Use of the f|ane retardant pressure- s§1 nsitive adhesive tape

as described in tﬁQOEB‘EE/eﬂ(a_L“)e 56 SEFSP O of ‘?%Ost’eqjé%ﬂ i*df<parts or a
defl ection yoke coil. BR EFHRESCRIMETréhaOFaTHpiaRANWEcSensitive adhesive

30 tape as described in the above (1) to (4), wherein said
flame retarder comprises a metal hydroxide and an
inorganic flame retardant aid.

(6) The flame retardant pressure-sensitive adhesive
tape as described in the above (1) to (5), wherein said

35 flame retardant composition layer further comprises a
tackifier resin and a weight ratio of said tackifier

resin to said natural rubber-base elastomer in said flame



.Fig. 1 is a cross-sectional view of a flane retardant pressure-sensitive
adhesive tape with a cloth substrate, conprising a flame retardant
conposition |ayer 30 and a flane retardant pressure-sensitive adhesive

| ayer. Fig. 2 is a cross-sectional view of a flame retardant
pressure-sensitive adhesive tape with a clotg substrate, conprising two
flame retardant conposition layers and a flarme “retardant pressure-sensitive
adhesive 35 layer. Fig. 3 is a cross-sectional view of a flane retardant

pressure-sensiti vaeaedah@%m\tecbap@smwh ataq;Ith hs greé-ﬂersubii{rtfﬁaQ oGOBREESI N
a flane retardant EP 0Si reta

i0
pressure-sensitive egl%SrE59€ pr?ﬁaﬁb—EfaéngfvfhéhgﬁH§F?&@gegnd an
addi tional flane retarddnt @bﬁpbb&W@(ﬂftwaﬁentopreh%mxﬁ+ﬂﬁnsmuiyeoﬁdbhelﬁe

substr ate. DESCR RTILEN.CF GTLE, MR MENES o6, EHEL | NN CN T a4 dauge. of

a flame retarder contalnlng hal ogen, antinony, |ead or arsenlc or the like
whi ch may gerer at €9§5F a6F QFV%”&“&Q?W%%P ﬁgCAH Bdverse effect to the 10
envi ronnent, netal hydwexldehesfEam&uuhuiaﬁenaSpa@s5uﬂ&HsEﬂsathwanadhesavder

whi ch_does not haye, 350 pders6eS{Pale MoeTRL AlcdVroxiie RLgl epabl y

used as a flane ret ess and non- ogen flanme retardant 15
pressur e- senS|t|v€a§@h@§|§él?a§bam%M%Q¥%§ﬁaPﬁfPéﬁ%%&ﬂ%?%ﬂWﬂH¥l§Gb§FPQEbVG

under goes a dehydrlatyleanaheasisl@mld)yfuamér gaserdant heoripygieriahunayeppnsdid i ng
and exhlblt§086|f extln %ﬁ# perty bquuse of _the
a

abovedescri bed reaggns |oﬁ“F% a é?%%l%%nuﬁieioafﬁo 36 0.1 o

pressure- senS|t|véOa@héSvaylw@mghﬁaﬁﬂtﬁ@0pP@SS%r@Beﬁgmﬂﬁw@fadhesnvburabe

has a probl em of ipRRkLLLBEsE N1 P@sdr.e-sensitive adhesive property
However, the present inventors have found that a natural ruybber-b

el astomer can be vul cahP2ed™h thialif FEAPKYPAF KBS e °95 Landewh ?F%Pve
nat ural rubber-basepel ast daeerihddam zdd wbdhe anl naal kydl)al kbrysihaie i s

used in a pressureLaangit Ly ey apdhesd %ta@ésﬁklﬁf\és&@%%%ﬁ%é' LiNEsive

adhesive property is attained even if a |arge anount jinorganic retarder,
for exanple, the ABY8F AYAf Xttt ddéfMReF Shf ¥ F2N %@W&fcgaﬁv csatddne
retardant aid, |sladdgdn1@ f hemgprresautiesensi firome e sihae llageto 800

Heretofore, it hagavel Boen.knanndhabodpastural fHhRGT dhase.chastorer.

havi ng no functio e vul cani zed nlnoalky oxyslI | ane,
or that a 35 pres§Hbée§eh§$Q|Q&?%§ﬂm§§|ve or a resin conposition using the
natural rubber-base el ast prewe UltRNirzedrdbhid @ Salkgleakkoxysi Adnasive

exhibits an exce'k%gé nggertggbed in t%e above (1) to (9), wherein said

flame retardant pressure-sensitive adhesive layer
comprises a tackifier resin in an amount of 10 to 200
parts by weight per 100 parts by weight of said natural

25 rubber-base elastomer in said pressure-sensitive adhesive
layer, and said flame retardant composition layer
comprises a tackifier resin in an amount of 10 to 200
parts by weight per 100 parts by weight of said natural
rubber-base elastomer in said flame retardant composition

30 layer, the blending ratio of the tackifier resin to the
elastomer contained in said flame retardant composition
layer being larger than the blending ratio of the
tackifier resin to the elastomer contained in said flame
retardant pressure-~sensitive adhesive layer.

35 (11) The flame retardant pressure-sensitive adhesive
tape as described in the above (2) to (10), wherein said

flame retardant composition layer is formed by two or



.holding a flame retarder even conposed of a netal hydroxide and an
inorganic flane retardant aid and al so excell ent contact adhesion to an
adherend or a cloth substrate. In accordance with the present invention,
even 5 if an inorganic flanme retarder is blended in a |large anount to a
pressure-sensitive adhesive |ayer or a resingeonposition, desired adhesion
properties such as contact adhesion to an adherend or a cloth substrate and
adhesive strength (peel adhesion) of the pressure-sensitive 10 adhesive can
be attained. Anmi noaiﬂ@Ifalames'thammcwbmpdsdaﬂione1ayélﬁé pradd raHebenlebasag

el astoner, which |s ef erabl e r nt | since es .not
need sulfur or a ﬁh é&o%ge tégﬁigheé)ﬁ% can|?a¥ﬁe ef%%ioﬁfrfﬁong%gned

ret ar dant pressur@JSéwgﬂtﬁ&émadh%§$mQﬁﬂq1QQm@OﬁnéssuréaEﬁﬁuﬂﬁ|QRFQ§§hewﬂve

tape of the pfeSE”Haﬂdﬂ%e%hbogetﬂﬁ&é$E3éﬂ@é@u@%dsQMsP£§ﬂQ'JHhégyﬁ@Oﬂ%9E§ ssich
an anti oxi dant a | ane  ret ar der

as a tackifier resin,

conposed of nnteﬁaq?f6r5gﬁaeth5 ?i%ﬂ49920r9558r8 nENGi P Hﬂﬁérﬁs&é t8 a
nat ural rubber - bastheeledsisonmer vabreni eed iw thidnt haad kyd tad ddmayts ipraseurdhe
flame retardant pgﬁ§§Qqu§eg§hggy@éaﬁﬁgﬁive in the pressure-sensitive

adhesi ve tape of t present I nvention can be vul canized with a | ow energy,
is free from oxygen 25 (ildni BPei biemg Fe3@SFPEEsPARTYS Wes 13R3YS iddMeode8ealvet al
as the adherend najapdi &@otﬂ@esfpla@cerm aJhet hbervepk astie. (11 ,a wheekenr edid
enbodi nent f t he prese r .0 iion layer is
provi ded onqa subgfhg%ergF ggg %éﬂp qﬁﬁ%%gg éggﬁn?ﬁ%#8%§%$§§%éﬁgutuve 30
adhesi ve | ayer, i m?9n85épWeéhdr¢%ﬂ¢Qane retardant pressure-sensitive

afiheﬁl vebl ayer an%]t hef(lqlacyt fh8 UbBd it tardaqpt p@@@%ﬁﬁ’er@r&lQﬁvEeﬁaﬂgsi‘F@ |
cloth substrate is flanme retardant Sitl ayer .conpri ses _a _na ura
r ubber - base elastéﬁﬁ@,aﬁngeﬁﬁfksﬁ r%b%&flﬁgﬁgf gpé5‘¥déﬁ>ﬂn§ PeFr&dPnSah
inorganic flanme r étlamger etbhéenatanalisesbber 1base @iagtemper Iseilrgted

vul cani zed hy the fq_"%n?ﬂlek¥£§uﬂ§%§§lls@1%g fhec eendende Of; stiae inorganic -
13 flane retarder in | ane retardant CO%BOSItIOﬂ ayer may preferably

be greater than tHR2§tapRate oG YLraxnet %%%%r%?%u%%ﬂcthéaélheS|ve
layer. By this constru¢uu®nThéheuamnu@&a@ﬁahhepfégﬁ&rduﬁea@deﬁvbOabbeyﬂaﬁ S
in the pressure-s it ve | ayer, bt

retardant |evel oggﬁﬁ a%%ggasge n X%thggﬁig ing“£ 139 %b 2?%%iard
can be reduced, wﬁﬂﬂéoﬁﬁéyb@b%ﬁﬁﬁ%%¥9§ﬁsPﬁl§61%ﬂﬁ%%|ﬂﬁ9“p¢@§eﬂﬁpé§ of the
pressure- seggltlvgoggggghgg égn@q;g@ﬁnggtﬂylp$alned to be 10 high by
incorporation of a relatively |less anount of inorganic flane retarder in
the flane retardammlpppsepykmmﬁhyIdnm@tadhgsmyenéayem(aﬁuhbeehgéb+ent

pressuresensitive adhesive properties and retardan Ievel can be
easily satisfied B?lPﬂ8r88¥£h?éhy%ﬂ+85P°¥H§l; n?1dhgﬁﬁg¥§P85H¥

pressure-sensiti V%mngsﬁbg§1+@mtws&@§nélrrba{ﬁr§3 (a@ﬁﬁ%@%ﬂ%l )y—

pressure-sensitive adhesive [ayer of ‘this e ment of thé present

i nvention. The fl| amgnoptapyhiitiaonpysiliaoa, | veerinopy opphpr 1156t lessearitliaakel v
the sane conmposition as that of the flanme retardant pressure ~0 sensitive
adhesi ve Iaggr al BREUYARIHCREeRYeRE LBFNPRES K 3% retardant in the flame

retardant conposition |ay rmﬁ@yf1%@%@92@9@@%&%snﬁ@es%@at%etQ@ﬁbgmt of
t he pressure-sensitive ad e5|v§ ayer he,  fl ane retard

pressur e- sensi ti v&2RENBE; 5% ‘b%nwfpﬁ ﬁb%Y%tﬁl%Jﬁ%ﬂ9§9 ,WhRFHP gaid
obt ai ned by fornlmgaaeftenard&ntupt@msupaessm$£¢xxﬁnadheﬁevadheséveaméﬁaﬂ

optional ly with aghhkanme; 5et ardanty4@MRes) BéPQLA@YQ{rt%ranJnEﬁéeOé‘@ surface
of the substrate, has a flexi ity acki ness pecul i ar

r ubber - base? Bress&PéSEeﬂ%?t?QﬂPQﬂ@“&dﬁ§§F95e%nﬁ“W%5W@r958&8 F%thSt%BQHQﬁts
excel | ent reS|staﬁﬁelagﬁgaﬁﬂceﬂnmﬂemlCanonlﬁsawﬂnletsabdombeas aaml, upon

i nci neration of tggt?5§§§ygg gp |¥§ adhesi ve tape, does not release a
hal ogen gas or a ur ous aci avi ng an adverse effect on the

envi ronment. By using QBGHSTRQN§L§@§SF?§@E A | RAGPSUSErEPBELREYS 2ghesive

i nfl ammabl e cl ot htﬁFShaﬁsd@scCIthe@n i@l eh8, abdie NOSTY §15¢NSkhéyEi @madhRsi ve

tape may haX? eXCamoSQ% c]; es?(a{_xbd lflla%eI 9Q€£Pgant composition layer is from



.- 14 the cloth. Tn a preferred enbodi nrent of the present invention, a
cloth substrate is subjected to a flame retardation treatnent of

i npregnating a natural rubber-base flane 5 retardant pressure-sensitive
adhesi ve or, when used, a natural rubber-base flame retardant conposition,
havi ng bl ended therein a flame ret arder, a tackifier and

am noal kyl al koxysilane. By this i rrpregnatl on flame retardation treatnent of
the cloth substrate, the ampunt 10 of the flane retarder to be used in the
pressuresensitive adthesa'aoe d/ayer, necessary for obtaining a flanme ret ar dant
| evel of the tape satis ng.,th rn|n test standard AN

al so reduced. B)F/) the inp ly)e)g%gtel (r?]g]jg{ﬁrea%tar ttﬁ’é z‘ircﬁ"gs%lgen lvaédhaer|er‘°|’dvfeo
the 15 cloth can b@aﬁqmm@r@beﬁhencﬁaﬁtlatgwﬂ g¢at neat (bhd, exrasidientthe

el ectric corrosi 0“azﬁcﬁ§1§t&”%%leaﬂl%e Oﬁ@dﬂﬁ%teié?@s%%@%’én@lﬁwr' ng
treatnent. Further rmre since a flanme ret ardant pr ssure-sensitive adhesive

or a flame retar datfth e(,sdﬁi?osllaty%ansq%r?eogﬁ&t &30 BB «(as a result, 20
coating the entire or p(arst)l &hesﬂlémermtfa)rdalm oot bhuselbsd tattel vet faelhfebaﬁe

etardan offcct agplnst BULBLRge) s, XL SlotkoR, | om DR SUfiatiate sside

(exposed side) of ame retardant tape. orda the present
invention, it is 25 ijemErRRleychetRi bt & t%%é{glgnraéam%aa ¥1igte fegrafdant

| ayer, pr ef er abl y v&)\idrarf&ofnehaédﬁ@le T}Bém‘f alr bUbbéﬁd@@S@ﬁOmﬁjx{ﬂsﬁlﬂghaVI ng
bl ended t her %I n a ‘ﬁf l.ane re ;ngr ck| fier

s
ani noal kyl al'Roxysii&He, SIeS provi de on %2 %$i°dE og fhsgln%scf SEPIEELPEE 1 o
the pressure 30 semitdnve padlieste®, | RBlerethyd enapr poky Riepy learee andt ardati on

property of the tapg, nar tfllgakarwd vnawmgn al BibanpRble SUbRIY ¥WeBiePNafl
exposed surface side ther eof S ret a%datlnén treat msnt ma\{3 not be
i npregnation of af g e Ry § ’E %d%%%ﬁl\?el(?r FPAne® 35° riet’ar@ame Per

conposition into amchotih dobst ti eyargndindayhbewedait i ng of a fl ane retardant
| ayer on a glsoth subst r@b%‘ QHetf'Farﬁ'é(Fl%sc%Qd§Hrﬁf afss%d@ seF&grltJl% abif€sive

conposi tion of - ame retardan | ayer he sane as or
different fromt héa@@nﬁésfﬂfe%ﬁlféﬁd tie theaﬁEOVét ht blafrﬂ (p]fse)ssmh§§§ﬁ§| Bpi@
adhesi ve | ayer or ftlhﬁlef aferdet arsiasts nrerpesstt ove | adiersive Theeodandess and

non- hal ogen flane g rfggﬁgwp%@%s&%net %%rﬂ% tfsﬁ)é?%ﬁdgae}ﬁéﬁlecotrx%%%n()f the pr esent

invention is descrl aw ngs. Tri a
cross-secti onal v@é\ﬁe@ﬁ'—lalf»lfalh% yetfardand présgeRe-sensitive adhe5| ve t ape

with a clotholO substrate, mfrpgmélmaadfaharrprégé@réiaﬂunsq&rm@slaah@ﬁlxlr@yer
and a fl anme retarq:ant pressure: sen3|t|\1cfg=;l ad gagl ve l.ayer are RLO i de Fi g.
efa

2 is a cross-sectiGRAl VORRF BTN 11 & PR % Ofe RSi tPRET On€
adhesi ve t ape WtWa&nCEQFﬁa@@Ib@IQJ%ﬁCé ac GAphe stelgprdentf [composatapdahtyds

conposi tion | ayer snand alainanpe{@t@n&a@treaeeséuws@rtswé \A@ha_dmes_l y@yélayer

are provided. In Eig 1 an the r e r a an
i nfl anmabl e cl oth*" %Ih% a’ n&o{? Ut d "ilrdubgLer-E‘basgs’{I ams%reej’trl rdar”?ffegorr’%'()%ésrlp lon

| ayer conpri8ing g@apﬁgrgahhcsald flame retardant composition layer; said

flame retardant composition layer comprising a natural
rubber-base elastomer composed of at least 50% by weight
of natural rubber component, aminoalkylalkoxysilane, a
tackifier resin and a flame retarder composed of a metal

30 hydroxide and an inorganic flame retardant aid, said
natural rubber-base elastomer being vulcanized with
aminoalkylalkoxysilane, said aminoalkylalkoxysilane being
blended in a ratio of 0.1 to 10 parts by weight per 100
parts by weight of the natural rubber-base elastomer;

35 said flame retardant pressure-sensitive adhesive layer
comprising a natural rubber-base elastomer composed of at

least 50% by weight of natural rubber component,



.20 flanme retarder such as a netal hydroxide and an inorganic flame
retardant aid as well as am noal kyl al koxysilane, 3 is a natural rubber-base
flame retardant pressuresensitive adhesive |ayer, conprising a natural
rubber base el astoner vul cani zed wi th am noal kyl al koxysi | ane, an 25
inorganic flanme retarder such as a netal hydrgxide and an inorganic flane
retardant aid. The natural rubber-base flanme retardant conposition |ayer 2
is preferably inpregnated, but not necessarily inpregnated, into the cloth
substrate 1 to covenimpsafigriahlkyxybélens) re &md‘laqer%eeinthre(ﬂ ca of lame
substrate 1 includ of - t th. Sy t po tothe
side of the natur %&?au}b%g:r -Sclé;ng)%g?ija;r% gr’]g%e;érg 6?§gg§r§n%e%gr r%rt adfiesi ve
layer 3. In Fig. 2flange petfagdenteahdnesaid mats:rarl adbberopase \ﬁﬂlétfetmm@ed

nat ur al rubber-basee{rlgarmnrc%aaeanru@ﬁ &emlwlemkbﬁyerlaﬁ@edsﬁ% ween the
nat ural rubber-base, fl% gﬁ(ardan{L osrtr n | ayer dthe v Icanr zed
natural rubbet-basEHq Leetqrdan a‘b‘? blgndeti v “a ratff)o fdiedi ¢

Ieyer 3. In a prefmrmmdwwghtozbei h]e)()prpaselt bynweng}n*omfastmahownurral
Fige bond 2 ¢ Aspldisndedaiatohde, coni entootabbe LLATR LA} Ander L, he
natural rubber-base 5 flame retardant conposition er 6r 1 he nafar al

r ubber - base fl ame FeticEat L8BRP0ST ER O IeFePYAURAERAFRIsed, is hi gher than
the content of the flameinetraedelamd fdwearaingr @tceeubberséw@iecﬂ‘deameheswe

retardant pr gesur etsaensr ti Ve @dhﬁ (rjvlenl ab%ve ? wlgér Bl,nthe ab
r et ar dant pressure ensit Ve a esrve a e conpri a natura ber-base

fl ame retardant copicsiftliaoe rayexdemampnrmsurcapnr@@ber dyadoxf I@n:ei feraedant

pressure-sensiti ver@meeln\tepkeyeur&ﬁh@tilveeaeﬁeéll@é of dy stibstHeatratlo 8pd
an additional flanme 15 retardant 1a artr cu(lja]?L% %A‘ua t.ural
fla

rubber - base flame YEthrdeneea§ef- 6685 fd e e ISGE A
substrate. The addmuainarlydfrbaméeret*e afrlttarntl 0 &peb06ppred arabled ganmpeirségia

nat ur al rubta%r-basg?axecl A$LONBE g Mylgemrzee%ewatlhh9aw£9éé<yireé k&févsc'olta@e a
tackifier 20 resin, and an |nor ganic flame retarder such as a netal

hydr oxi de and an i&ganPé FPéﬁem?%%Jar}H’éjﬁPX&fia apgt S§4d Hdtonganiced LeRer et o,
and can be any oneceaﬁarfdamtaaldtlsprmmdmr& thanelsetas 00t garapeblyy to the

exposed surface of, %E%tSPP§tW5e% xz%ar%& F:'EbQ?rt e[asreatquadqt (}giggeﬁﬁgsé or

t he natural rubber ane re osr tion er and
vul cani zed nat ur al®2§eBEr bR eS 1A Yest &Fdﬁﬁ{“%?e%%‘messéﬁéﬁ filg@eadhesi ve
| ayer, a natuyr al rnd&laeeamnpﬁ@emr@rﬂrsrmbw agRepi s t("ﬂpd easitadlinhy

wei ght or nore, ﬁglgpggeﬁgbé&/lﬁql - ubgégﬂgg¥hfﬁg{] gst]% by wei ght. As

t he el astoner ot her natura ber< such as
butyl rubber, |soprh§ﬁ@hpﬁbbe@f,ld bhalfesne rubber and acryl i c rubber may be

Uﬁed i ndi vi dggl ly or agoa)nixéuse e tfvyelmer rHEéEd&ﬂﬂ@l’glﬁfgssuHe—is&nBﬂei@él’ed
that a 35 ru er CO onent contaln gen et y ex e
SRS RERFLA) DR AT0000 Lo AL eLay B oty

the natural rubber’“¢6 nan e crossl inkn nsPiy by
vul cani zati @A wit rtetlﬁelslgnlgar*a‘-’m%a’ll rdyerféprzéx%rycdrﬁe dog lj.nsuf fici ent and

this causes failure i nghggﬁnlgg@pemqu@j ent Imghbggkwﬁngji ng povver when

heat ed. The nat ural %ber s, advant a eoustr n t upon 2 i_nci nerati on,

it does not release a haPogen fas GO RS fLroﬁ% halvefn d#8Fse effect on
the environnent. netehdaptepess synpraenisenlveanhadioes kid arlalp@xyrsrthaﬁe«:i@tfused

as the vul cani zi nguagerhtef Gommtilialg aukbehe bases @l ant Q%’bosiglbﬂala)@ﬂ i ke
conventi onal, .sul fur base vul cani Z'J'a% a%ents a sul chrous a,% gas i S not
gener at ed 30 lame retar t pressure-sensitive adhesive layer.

Fig. 2 1s a cross-sectional view of a flame
retardant pressure-sensitive adhesive tape with a cloth
substrate, comprising two flame retardant composition
layers and a flame retardant pressure-sensitive adhesive

35 layer.,
Fig. 3 is a cross-sectional view of a flame

retardant pressure-sensitive adhesive tape with a cloth



.10 upon incineration. It is one of advantages of the present invention that
a harnful wvul canizing agent such as sul fur needs not be substantially used.
Am noal kyl al koxysi |l ane not only acts as the vul cani zi ng agent of a natural
rubber - base el astoner but 15 also has a function of a coupling agent for an
inorganic flame retardant and of a coupling gagent to a cloth substrate or
an adherend. Preferred am noal kyl al koxysi |l anes are N

(3(am noet hyl ) ~, ~- am nopr opyl net hyl di met hoxysi | ane, N20

[ ~(am noet hyl ) y- ans wioprmoe  mephpk df e ox ySidmeneetirdant composition layer

(3(am noet hyl ) y- amd NORS Gkl FERLDQXYS| b 8&ure-sensitive adhesive laye
N( 3(am noet hyl ) y-am nopropyl tri et hoxysil ane, yam nopropyl tri net hoxyS| Irane

and yani nopr opyl t etk yerraRé, thave s i o éppoﬁpnﬁd%‘:utjs‘f’ﬁﬂctft}raﬁl
formul ae: HZN- CZH4e=dNE-rCRHHG- Sb@Bs(tﬂiH?:l@yeZ“ H2Nt &€ Hex: N G31HiGe S fCHIBe( OC2HS

) 2 HzN C2H4- Ngbﬁgﬁﬁ)§k_% ) 3 HEN—CZH4 NH C3H6-Si ( OCzHs ) 3 30
HzN- G H6- Si (5 BN C3H6- Si OCzHs ) 3 The anmount of the

ami noal kyl al koxysi | ane %@BQP%O&@T YD |IBYEOPENERNTE 0B THE pME TH¢Nwei ght

per 100 parts by wei ghtrroofavbme Agé usala rmlala@r rbasedéet asdieinind htahegsdr,
amount added is less than 0.1 ga rt vul cani zati on

b wei
i nconpl et el y procedts"OAY ratFad it J%/%en Io P?e%ﬁl?‘ﬁ Wi Thd" A I9EART 358
nat ural rubber-bass@omgogiveon @@%/eha\@rngf Iaanedvera¢ defhfeqr gsshhe- sensitive

adhesi ve | ay@r fordikd QRneht| TREEINAJNIDLiRE01EhE SaSRSIdALL iah NOt
sufficiently high, the contact adhesi‘on to he substrate i1s poor, and the

hol di ng power wherf ¥r&zradei S1rRe UFFTag st W&?&E t O RN dBHR Sueh adverse
vul cani zati on. Thefaseuwst. of the am noal kyl al koxysilane used in the 10

present invention is geper %%LX:L grw@}o%ateh%'%e%?aéwLﬂ‘éeqof stah"%%g' zing

agent used in the correspondi anount of the
am noal kyl al koxysidediadgddén E&%mflﬁﬁspépﬁs%?“wc@?ﬁn flamen&etasaant the

natural 15 msbber-gb@%%ufrleaasnwiwéiad&h@qmosapepnwiayearn ﬂdfqra&mabuses a
probl em that the f| aftgr %’%’l cani zdatl on bgcg SqEXCESS] velcyé harg o | ose

the feeling of cl c'):t anB %' CHEE 'FPChe VETEanT 7ot farirar ™ dbber - base

fl ame retardant pr@@gﬁﬁéesensﬂw vieerpfiredinye PH?@rflltJHe;r @R exhiibass a

probl em that the adheskvxeisysengidy (%ﬁ:%rp%&$9$ bﬁlta B A @e sifattaeoabméh t he
passage of tinme dug tgégﬁgrvul cani zat,i on

v ! tgl | are_ r.et ar der § gf %%/
conprises a metal I " SR E 1S GENTETPT ab 3 3 FaiORP s 25
not |inmted20her ettresande-§ens exiargplaslhesivy bﬂﬁebffqmdfmmlesmdeem de and

inorganic flane r%Te%(i%%eab&'hé@:yvé)ecalﬂ:%e@lasdﬁpﬁf@él@n %53 tﬂﬂ%a&'&c*ﬂﬁ& fRetors
such as the type of the substrate and the cogPosml on of

t he fl
retardant conposi BF6HSHAA-FRARSFE LR ardé‘teérlt‘jﬁn PRESSHrr e H?é’ﬁé’ietrl'véhgo
adhesi ve | ayer. Tiperearntininoéntdmss fHaame fpendr text i nErtefredalrhpbér obaswor e

than 150 to 800 pank$ibhePelHiibe NRIC RiGERT ALY éﬁ%éaq}@q(al%&&s@hr‘{@' ght

per 100 parts by wei ght of the natural rubper-base el astonmer of " the taAoe
and "when a natural rubber-base elastomer vulcanlzed wit

aminoalkylalkoxysilane is used in a pressure-sensitive
adhesive, excellent pressure-sensitive adhesive property
is attained even if a large amount of inorganic retarder,
for example, the metal hydroxide together with an

30 inorganic flame retardant aid, is added to the pressure-
sensitive adhesive layer.

Heretofore, it has not been known that a natural
rubber-base elastomer, having no functional group, can be
vulcanized with aminoalkylalkoxysilane, or that a

35 pressure-sensitive adhesive or a resin composition using
the natural rubber~base elastomer vulcanized with
aminoalkylalkoxysilane exhibits an excellent property of



. 35 The blending ratio of the nmetal hydroxide and inorganic flanme retardant
ai d when added is preferably such that the flane retardant aid is from 10
to 50 parts - 19 by weight per 100 parts by weight of the netal
hydroxide. If the flame retardant aid is |l ess than 10 parts by weight, the
flame retarding effect by the netal hydroxidg decreases, whereas if it
exceeds 50 weight parts, the 5 effect by the addition of the flane
retardant aid is not a}:erted . The anount of the flane retarder conprising
a mxture of a nethedldhydr exf demancettafdeameveest actpnsediak addedlto t he

nat ur al rubber%azg&'&%emsm% Stld:ahlt o101 e OBL fa 1AM 150 nk0a 800

parts by weight p 100 parts b h he nat ur al ber - base
elastomer. If the %&H?“ch?%‘eacﬂ ersétoér Beraadﬂ‘é@eﬁ'%ﬂqﬁ(ﬁr foféOtRan |50

parts by weight, tsweskhafe. rEl'&a&&%ﬁddr@éﬁhlbaseﬂeOiﬂréélﬁnﬂh:rﬁrbﬁ)ﬁﬁoburQ{rélxg

test is difficult 0 obtain er excee ar wei ght,
t he natural ubber-baself]f)a?mnret?@&‘aentrec%gﬁf%gl%l ebfier%dged(r) gln iﬁrge

vul cani zed nat ur alamoybbekobaser ¢¢mersengidane pikesive-leyesi vrve adhesi ve
| ayer both are abrypbbyitNchcases ddy tRigekiss0 i‘éfleﬂ‘fiesn%tuc@xnla)é Ehgssct
bl ends can hardly be coated 20 but al so even if coated, there arise a

ﬁ Oﬁféy*“gif‘c e 25F fRReSive

probl em such t hat *HE5¢8Rt 5t *AFHEGEAY 8 cfof
pressure-sensitivetadhgshvepeehdidhesinder g6 the epfexsmlefsainsutéveThe

vul cani zed pgt ural, giubber- base,d |.ane spelar dant 25 pressure-sensitive
adhesive |ayer may contain a tackifier resin. The anount of the tackifier

resin is suitably fronPlenealkOR IKGxyEdlapeycan Ybtaadn 25art §abYTaei ght per
100 parts by wei ghtubbbrtbeseas lasdonethbenibases epesarmyle lih the pr@smitc of

the fackifier resin added.i 5 |e5S ! hde10,3000 L8, 1 MGLONL piBE ooy

pressure- sensi tive adhesion an e tack are anced an
is lost, whereas i(fFSH) éxreedscaOFasdens by wei ght, the viscosity as a

pressure-sensitive adhegtVveldrke Ixa&lslrragnan rés Satd sfardiony cadhgst Vee pioperty
cannot be exerted. .35 The natural .rubber-base flane ret aégant conposi tion

layer may contain 8%t BERTFTEF TR AT 1 VPhadaRBYe GIPS K8 CREKPFPEF Tesin is
preferably from 1@nven200n parays Hgy obtaiped kneilglandimy ecppehentbdl sudhr @ 40

to 15D parts by wei ghtyipesr L RAr s eylweagmlﬁrt% @%%ﬁhdw@bﬁ{d hase
el astonmer. If the rmunt 0 e tackifier. resi nazldc{g | .ess t?@n 10 parts
by weight, the taé a‘B?of)%Y?‘S/}‘?ﬁ FHE5eFafEr® Bt r‘?l(folxﬁﬁfegﬁa 9 nto the
cloth is exgessi vebyasdaht ait darte thewlhkle nge of tdmrmlessibbesenasei ve

adhesi ve tape mayef gkl om¥b&fEaSHilzelt weXE Mo G NAKSxP¥ 1 VehGhtTnd he
nat ur al rubber-base flane retardant conposition |ayer beCones fragile and

cannot 10 mai nt ai A+aAM€uFEF RN PIRSGHT ?%?%Jt*rlé’r‘?gtar‘?helsﬁ"ﬁ pRetR% red
enbodi nent of theppessentd- émﬂﬁv&nadhhewattape)foﬂ hdet ackséner imesitidno

th t I bb i 0 af dant
e natural rubbephasge gxhgfé ed Qvl%ttbe ié\mf‘ex{e%tggr g f?Q@?%xﬁ'&&de@b’er

is higher than the rati tac ier resin.t he 15 natur al
rubber - base??l ast 6FB#+PH i Mhe 15 é’§§’tﬁ’|l§s§ei’%‘i1 t?%%h@ﬁ\?@dﬁﬁy%rmeﬁl tAfese
rati os are reversetde adicepsmbsidrediensilotryepashesiclethayer ptastad. on t he

outer side may decreasg,in | G‘fe?f %ﬁsaﬁﬁoéﬁﬁ'&dé' ot AENBELYEPT PRES AN JPON
aging by mgration of the tac ier re
a flame retardant composxtlon layer is provided on a

substrate side of the flame retardant pressure-sensitive

30 adhesive layer, i.e., between the flame retardant
pressure-sensitive adhesive layer and the cloth substrate
and optionally into or beyond the cloth substrate. This
flame retardant composition layer comprises a natural
rubber-base elastomer, aminoalkylalkoxysilane, a

35 tackifier resin and an inorganic flame retarder, the
natural rubber-base elastomer being vulcanized by the
aminoalkylalkoxysilane. The content of the inorganic



«20 fromthe pressure-sensitive adhesive |ayer to the flanme retardant
conposition layer of the inner side thereof, while it depends on the
conposition of the pressuresensitive adhesive layer. In the above structure
of the tape, even if a large anmount of an inorganic flane 25 retarder is

bl ended in the pressure-sensitive adhesive. ljayer comng into contact with
an adherend, the pressuresensitive adhesive property can be prevented from
deteriorating. The flame retardant conposition |ayer may be 30 conposed of
two or nore | ayerdlameorebgudpt ein aifd dhameet atadaman tt arposistiitdnn| ageerin

contact with the Glagt Braubsir e} edy- e eadiHhethio havgAariagequat e
conposition to attain hoth flane retardati on and adhesion to the ¢loth

substrate. Anot her SEPARBFePEF S S CEMFASTYF oRdRSS iy rdviet -cBMt ABESwith t he
pressure-sensitiveoadhescveoh aytere renpulbe aflj tis¢ eflldne haterderatdequat esed
conposition to attai Lom £ am reta i i e =

consi der at i o% of gghgglépﬁf%%o ertéy tottlﬁ% é?g%%ﬂgﬁj#s%){gzﬂ’ei%igsfﬁg}rr%(fji:il
hydroxi de for use®PhatRéng| ankl 3 dedant 2pF ebQYR b-Gleridie ibp@eadRbss {elrape
of the present 5 itRgeptionorrlpidiiwg hydeoxt deqand, nagnesi weuliyds pxierar e
preferred and the%ﬁ ma¥ be used indi,vi duggl%/. or in cortoi nat i og The fl ane
retardant aid for “USePTRSYHESTIHHe Y ¥faraant t b FRe-$&fs i YB® adhesi ve

t ape of the preseptretfuiavessionver efldeably Hoesr noin genewanecaanddl ogere gas

upon i nci negati onyagd by pforless ard 8kt Bough, naleRANILCULRBLY .| L t ed, "at
| east one nmenber selected fromthe groug_ consi sting of tin _oxide, zinc
i

g
met ast annat e, zi né"AYARLXS stiAtfaretARdesi it B hENSs T5taF8rAbl RresBEe 15
In the natural rubbesibase ddieame vieetlaydant Beonpogidlilent! ayessang-t he

I i zed t -b | t - ! i
vul cani zed nat ur alofupbeys b4 ATS HELAL AANT AL S5 @15RBSLLLYEs Athesi ve

| ayer, preferably, an morg%uc filler, an, et absorbent - cont ai ni ng
antioxi dant and aheBRt @ RRIGAFIdY $6tASTieA RY Ude CREPEPRATSR rehdthe and
t he pressuressenslane ashesdare prepenky-sdiel mineunidhekivbel apétirald the

rubber - base fl anme rdan i ti I . when coeated on_or i npr at ed
into and adheri ngfELg%?hgg%%%f%r{gg%g%rsg?%?Q%Iggrlt%‘fu aardl%%séﬁez aY%JfI%mFg%I%e
cloth, is suitabl gnbediment oR23Megprpsent imeerHmimunt Toe £hamne ayetandantess

than 3 g/ n2, an adympbape i lSa?}IeirSfIM&nGO@ﬁb*@iJé AR RALAINERL eYShe Under the
UL510FR burning test standard is.not eas ob reas if it exceeds

t d, wh
250 g/ 12, the SubSOPRRS: Gt Ghdra it Ace8haFy° S0 s B SR EeRTEFTTES. The

anmount of the vul sen$zedveratdiresliveubbeer babehdidnmeheetantdant of the

pressure-sensitive) aghesd ve-dAaxeninl $her £f Shablok fa@mc 200580 600; & My Jor €
preferably 20 to 250 g/n2, If the cgat ed anmount is essahﬁﬁp%ZO /me, a 35
|

pressur e- sensi t i vVBRRdPR AV IAGEONEYY oF e dRIHE S TG Tt &R80c Lt 8P shape is
difficult to be obtessed-ssdnerigdvei adhesexrdedsr600 g/ N2, appear ance

defects as a pressure phe flame retardant pressure-sensitive adhesive tape

25 with a cloth substrate, which is obtained by forming a
flame retardant pressure-sensitive adhesive layer
optionally with a flame retardant composition layer on at
least one surface of the substrate, has a flexibility and
tackiness peculiar to the rubber-base pressure-sensitive

30 adhesive and rubber-base resin, exhibits excellent
resistance against electric corrosion, is odorless and,
upon incineration of the pressure-sensitive adhesive
tape, does not release a halogen gas or a sulfurous acid
gas having an adverse effect on the environment. By using

35 as the substrate a cloth, particularly an inflammable
cloth such as a cotton cloth, the pressure-sensitive

adhesive tape may have excellent flexibility inherent to



.- 22 sensitive adhesive tape, such as oozing, and cost increase are
incurred and this is not practical. The cloth substrate used in the flane
retardant pressure-sensitive adhesive tape of the present invention 5 is
not particularly limted and may not be an inflammable cloth such as a
cotton cloth, but also a cloth nade of a flapg retardant material such as
polyimdo resin or glass. However, an inflanmable cloth is advantageous
since it has an excellent flexibility and is cheap. 10 The inflamuabl e
cloth preferably used dlatht.he fl ame retardant pressure-sensitive adhesive
tape of the present 'n»&%lma' PROTBY- 08 ansSldidlch O cuBhon {@@é € MReR sEhom a
single yarn such as sta cotton, polyester, yl ene,

pol ypr opyl ene andfhéﬂﬁﬁﬁbsPPEéFaé? BS 159518 @Ed toapnt ?ﬁ#(ﬂﬂtaqﬁ%ﬂlﬁ@ a size
of 38 to 300 deni efrdaimehat brt hﬁpﬁ@érﬂh@ﬂfb theawakbl Fhbbde- 15 e flameess
than 38 deni %r’ th(:"etClrcc)it rrlltI 2t sureI ens Zzlvee %gbgt{;gtg of hteneus d

pressur e- sensitive a eflvepfape an sadvan?ageousfy‘foo Iafbé Pn the
flexibility and thestalysdl mvébanﬁn@$ecﬁldm$ resiandanhetempos ftian,eeseds 300

denier, the Stre”&h@ﬁ@%dtQ%e959£h '§1&ﬂ§%¥hb%ﬁ%9t a Thgcdensdt voref the cloth
IS SU|tany from25 to inch in th the warp and the weft. If

the density is Ie§§”€ﬁ§ﬁ 2§a}5?ﬁ%£%ﬁﬁn?ruﬁ¥ tPﬁé éﬂB§?$%ﬁ%§9ﬂ3§$ﬁm§ngth is
i nsufficient, whereaaridhtibtnexceatsedt5®fyahescpethi aalhstitdie ,f ltdee ametiat dant

conposi tion;adher ih_.a ess] nt i retardation
t reat ment ang thquhggfrg%g%%e§%%%§L¥o&QLg%h%?EHt%e ?Eé{ﬁ%éé IP%oses its
pecul i ar feeling. S:?(D‘SAtTlI"anédF%h‘t"éia]rﬁyeﬁrre§§8|eé5§éhsf<ﬁ VO pd ngi hfjame

substrate, wherei redardbaanigeel n@cﬁ unad tapbestbasgidd am% rmrltdant
pressure -sensitiye adhesive, is dp on_t he sybstra b%hgroduced

for exanple, as f YORES AS ﬁﬁs%?%% natar &° FubBet® gr synt hetic
rubber are 35 disgamvednanlagst#@@hWﬂ§Uchh&sS@@Lﬂ@n@QQKﬁtﬂﬂh@n&ngapprbb¢late

plasticity. 15her etQotanchRobgan] god |AlE t'beftﬁéd§6a§i'&§‘ % Am@ntednfl ane
retarder conposed ide and a flane retagdantﬁgld a

L acki f1er ranim C SNCERoPhnt Lot TGS AR AR EF DX e PRAEH 2L
di sper sed. ThereakWem wathaotl kysadkoyngsitibenemest adtled: enthogel, r sédce o0a

prepare a naturalfﬁHQQeEe@§§§aﬁiEggégédf%tﬁégéﬂgl§@”§ﬁﬁﬂ§ﬂd@1orTB'§lame
conposition is CoaeéﬁﬁaBPE prs re nated i.n a _predetermned anount into the
|

abovedescri bed i nf Byl A6y ePBEegnated %ﬂiQ:HéslﬁkéeFB?brepare
a flanme retafdati cratiegt ebe céot irsubstpratéeal Gaut face suffjstthat eloahnat ur al

r ubber - base ZOf'%@%swg@edapﬁep{]ﬁs@l&mgeghfcla@f@&b%a&%s%obgm g is

prepared in the sane manner as t bove-descri bed natural ru ase
flame retardant c&¥EEPE BRSP SEXThtd® SYPELFBEE THR drexprgedr péde) thler eby
conpl eting the vuktantzaneonet®eddrtonapehereafter, only by taking it 15 up,

the pressure-sensiti Ve d é’c?ar?caeo%‘%fh LhE {%Sé&% ArRESRL AN SE@“ %)h

obt ai ned. The fl ane re pressure-sensitive adhesive ta
present |nv%ﬁtlon9P§eﬁaF%YcRﬁ%ﬁ4RAQx§§PﬁlaPo?d¢+&+9EF%iﬂ%&ﬂ@eréFéE@??E
current heat-genenayeng pastesisly 20 faamberevasdait paiturallnrubbeh-Basar ge

el cotri o current BaSgSs. endh T P RAAaRLLN hEPDET of Wiguands  LbsLEL of e

flame retarding propBr I nventi on provi des a
pressur e- sen5|t|véaﬁﬁhé$¢VefQ%ﬂﬂaﬁﬂﬁnmml§Pﬁ§ Bl ety ssidissen at & Eﬁ@vkﬁed

on a side of the substrate opposite to the pressure-

30 sensitive adhesive layer, to improve the flame
retardation property of the tape, particularly with an
inflammable substrate, on an exposed surface side
thereof. This flame retardation treatment may not be
impregnation of a flame retardant adhesive or flame

35 retardant composition into a cloth substrate, and may be
coating of a flame retardant layer on a cloth substrate
on the exposed surface side. Further, the composition of



.25 vul cani zed natural rubber-base flane retardant pressuresensitive

adhesi ve | ayer obtained by vul cani zing a natural rubber-base el astonmer with
am noal kyl al koxysi | ane, and bl ending the inorganic flane retarder such as
the above-described metal hydroxide-base 30 flane retarder and a tackifier
resin. The cloth substrate is preferably inpyegnated with a natural
rubber-base flane retardant conposition having bl ended therein a netal

hydr oxi de- base flane retarder and am noal kyl al koxysi | ane. The
pressure-sensiti vettedifdsimee rabatapet ofaytdre npryedent he nyamnd | N qur efidirabeyt

uses a metal hydroxi qne Hase E\Eggﬁ{ a(gtdecrh gqa%gi pgg% ké(% I kolx%sm | .ane,
which are safe to a human bo and have no adverse e on the
envi ronnment, and t¥ReYSEftgve, agdans bee viaxemiozedhei fhame | sorardayy, is free

from oxygen i nhi blc,tdnqusﬂthhgaygprrodes a netal as the adherend nor
di scol ors paper, cl oth pl.as rless.. Furthernore, the 5

S
pressure-sensi tive adhé 8d95 %S%fa'? é’oﬁlr 2‘53%’6%%?{?? ore §% Wdifant ageous
in that upon inci nareastsuan sepsdbise nothasglveasepa hél bgerpgassnta iswehtiious

acid gas or a nitrogen exideahsyifg B AdeEI8getbecte ol 4fig nvi ronnent .
EXAMPLES 10 The present invention is ‘described’in greater detail bel ow by

referring to Exanpl es, THGwevets ?rférctﬁsesg@ﬁttlf’ﬁéén’(?%‘ﬁ S "’h&tlaﬂem ted to
t hese Exanpl es. IrreE>aer|airaInespréhmr@aeretrﬁsltJWepadhssbve wed ihtwiamd a" €lots ~ by

wei ght . (1), Prepars%tﬂs%%g% N@Eﬁ%ﬁi 'rrtﬂgl%erf“l%ﬁer %Qf@aﬁlts J%grff q%'ﬂm bay

Conposi ti on oI ution se conposition coat I rrpre fRat ed
into an infl ammuablaadclaofhamg Bgtardn |R¥|$S§f1r8 pansiiaive wshesiyasdayeame

ret ardant conposwar@np%slaé@parzeﬂ; by, disssokybBg- a&&mratls wWewweirght of a
rubber 20 el astorrgfr g E§_%éarts cf nagural bber ad usteg
plasticity of 76 r}d’m§5 § F‘fga’b‘f SUS0SFRP L5 0F S UM SR o
(FI NEMAG SN-T, praedwcadsbsprateiatampris0ngatwve Hiams mﬁtsatr@iraunate (FLAMI‘ARD

H, produced By N'QB%@OEHQQEn“@Qi@réjénd lat ¢3hme r£@%f&%ﬁ¥lg¥éssure—
am noal kyl al koxysi | ane, 120 parts of a tackifier resin SCOREZ 1304,

produced by Exxon Sél?éht&‘.!l?s?d%‘?ﬁl@ dﬁ?ryter ATENPEAY T - dant (NS-6, produced
by Quchi Shinko Chem cah FhdsistYiald ,2,i rh, 280epenides mimetralluengs, ( 29r

Preparation of RUQQ%E\S%S%E ! ﬁ‘hﬁ@ﬁ etl%?%&o@ﬂ P ess Ul Gr-3e0sht LB ﬁ‘ghz?ééé’ e

Sol ution: As the rubbéer-base ant _pressuresensitive adhesive
50~ sol ution of afrl@BBerebaseaht aFrﬁé“proé‘tlérlﬂanf‘ab‘?’és%‘?j‘P@lsséﬂéh tai“vén%l%%%’r‘i/e
was preparedoby difSsekviragaddfr pards aef aamptibbely &t @asidemandcanposedgadic/O

35 parts of naturgh nubbetaagluiotad L gophasti ghivedtly38 984,301 0901 5 of

SBR, 150 parts of nmagnesium hydroxid arts of zInC stann 1 part of
am noal kyl al koxys|llsaﬁenatura¥25rUbR?rp'e§’|als§ ot 2Be t TRIGHIRE PESS R BSCOREZ
1304, produced by skxxanitheadiosdsje 1b@epar tompfidinani wataxaderabled- part

of “an anti oxi dant (G- 0) . | 8,282, Pk 0h 1L HeD JRHEL G ok 8 BTl or

of Pressure- Sensi tbl ve esi ve cani ze ura ase
Fl anme Ret ar dant CliopkIsnbst fkane retarder such as a metal hydroxide and an

inorganic flame retardant aid. The natural rubber-base
flame retardant composition layer 2 is preferably
impregnated, but not necessarily impregnated, into the
cloth substrate 1 to cover preferably the entire surface
30 of the cloth substrate 1 including the surface of the
cloth substrate 1 opposite to the side of the natural
rubber-base flame retardant pressure-sensitive adhesive
layer 3. In Fig. 2, the reference numeral 4 is an
additional vulcanized natural rubber-base flame retardant
35 composition layer, used between the natural rubber-base
flame retardant composition layer 2 and the vulcanized

natural rubber-base flame retardant pressure-sensitive



. Un and into a tape substrate conposed of a scoured inflammabl e acetate
cloth having a warp of 75 denier in a 10 density of 180 yarns/inch and a
weft of 150 denier in a density of 53 yarns/inch, the rubber-base flane
retardant solution prepared in the step (1) above was coated and

i npregnated by a reverse kiss coater to have 1 @ coat ed amount of 15.5 g/ ne
after drying, and then dried at 80C 15 for 1 mnute and thereafter, the
tape was taken up. A flame retarder conposition was prepared by using the
pressure-sensiti veacaﬂgﬁs;ieveapéepar ed in the step (2) above, wherein in the
bl endi ng t hereof, nmagnesi um roxe ) |ncrtea? ghfrom 15 partstto 400
parts, zinc 20 stannate WasPrRcreased™ roo%mg@ p8 ?opﬁ%%erbarjtnven ton

ani noal kyl al koxysidsaséowas mnE!teaseU gndom,l ipait fotgnged tthatartdet he
tackifier resin (E3QURRZ %%Oé%ewpﬁarwcg&%%%@f LAMLEO RAfTSa Guk2RrPBELS. A

50~ toluene solution of the above flane ret ar der conposi tion sol ut| on 25
was coated on t he Fi3fe FRERAARRE | DAIRITHIOR 2C8BEL &/ Pt &5 <dbst rat e
prepared above t o rhberabesat etlamermrtarefantS5@ogporiaiderl areri Agwhand t hen
dried. Subsequent |y, §g$h§%ﬁ%§ fghprdantpeessupesansidiae adiashue i
solution prepared In the st ove was coate ave a coat
amount of 50 g/m “é‘@t@latélrf?ﬂnﬁub%ﬁﬂ'ktar?@n f&ﬁf“édr?‘éaéiﬂra‘i Prgssure-

pressure-sensiti vge@@heaweaaa@glw tlmya;xvul cani zed rubber- base flame
retardant clgth substrate.. Thi r Mas cut to.a nd_then

of
35 subj ect ed’t o measur &fehtE’ o |ckneme rFEﬁg??%tsff eesr?g%re Sel“énga fon,
peel adhesion, peeéldhggheei Dﬂpaftt@npﬁﬂe?@tsl ragnaunv\nhdwtgjoefmfhﬁ@e ttaeke hol di ng

power, coeffici entre%rdantzéomﬁckﬁféfdﬂ MlayerCOr hRSH Pdbu.ANd x@'b%'e‘%%éb@
br eakdown vol tage, and also to burni ng test ,and an_odor test.

eval uation resul t§%?er§5?F§?”%cP5%?s§ “FEBRAL T bYe prERaHvE %éHEFt f"v‘érl a
adhesi ve properti e&;ﬂeebecarcb@&h Sylraperel és, afid aare adtiaridaady faade odor .

The results,are s a ul h el
adhesi on an gt he {}%\g@rggég Pél |cu(1 Aﬁa%%@u%%?%ﬁ%dﬁo r&?’gegr gt ?%n of
Pressure- Sensi ti vé%&ﬁeﬁ?éﬁ@b‘é J\/ﬁ}‘teﬁ'VQPCQHI SRR Nettursaider @6béheb‘é§%t}Fl ane

Retardant O oth Sghstratee. OnrraéldadoritthaatLapeaxs@bﬁéﬁaatd%n&ormgaeds of the

sane i nfl ammabl e acgtf%xl %F\E%réegm rrsldsuse tﬁgtg?girpl%blermma%@ W"i‘aSto however

not scoured, the $6 Ve was “eoat ed and
i mpregnated to haVélﬁaééa@@dﬂ”aﬂbLﬂﬂlf@fa13815159’4‘&5Jalfét@rr @r FieAg18A8Ct hen
dried to prepare ackhaneaneta dﬁid%tlbeauﬁﬂeaﬁ@ﬁﬁ&ﬂb(ﬁkh kape sebsirate.

20 Subsea_uently, ,a . flar retar conmpaosi.t ar Si t he
r ubber - base flamsh?'gfgrﬁant pa?eassulrneor gﬁéfzt%gaém% eS|v rltré’p r’eg 19:}

step (2) above, iRowhléhited tHensitendieng Fﬁ@r%fa}nmmﬁllsuﬁﬁhyél?oﬂ de was

changed to 400 papksyvidkfCaStdmatete@sadt shop@ed; td 20Q@ papbsed

am nosi | ane was changed to 7 art nd the tackifier resin (ESCOREZ 1304)
was changed to 125ur Ffe.° Sr1ue 6°sol ution of the above flane
retarder coRposition was t@%tl@tbm-tblﬁéefﬁéﬁéwlﬁtlar@@tdl dert that ratwat at e

cloth tape substraigperepased: Ve ek@rhade domposition layer and for the
vulcanized natural rubber-base flame retardant pressure-
sensitive adhesive layer, a natural rubber component

preferably occupies at least 50% by weight or more, more

(99}
O

preferably 60% or more, even to 100% by weight. As the
elastomer other than the natural rubber, synthetic
rubbers such as butyl rubber, isoprene rubber, butadiene
rubber and acrylic rubber may be used individually or as
a mixture of two or more thereof. It is preferred that a
35 rubber component containing halogen is completely
excluded. If the natural rubber component is less than
50%, the crosslinking density by vulcanization with the



. 30 coated amount of 150 g/ nR after drying. Thereon, the 50~ rubber-base
flame retardant pressure-sensitive adhesive solution prepared in the step
(2) above was coated to have a coated anmount of 50 g/n2 after drying and
then dried to obtain a pressure 35 sensitive adhesive tape conprising a
vul cani zed rubberbase flanme retardant cloth substrate, an addstional flane
retardant conposition |layer and a flanme retardant - 27
pressure-sensitive adhesive layer. This tape roll was cut to a width of 12
nm and eval uat ed amitea lsgielkbeysibsne nisExaspféitiedbean@sitis caueeshown
in Table 1. As seen .fir he ul t ~ a te
cloth was used, g?gj&lrugs@u ?sﬁ\%\é'lrhzao t%fnf:lgfqi%r?ﬁtl eﬁg%gf%?g?%préw&%r AfibA

el ectrol ytic corrd$igd®dandThRenft ke2l EYAVSIE LS GAVARERYSR®S tiHe td@fe upon

non-?‘courled i nfl aremblielcaﬁ@t:a%@oxlp T aidedt g@e gubstsate Igéld@&dd gial3 Exarrplje
2, the solution prepared in the step (1) abo s coat ed and inpregnate
to have a coated atﬁgeur}t&(%f H_aLg.l%ggTﬁQacg‘{‘%resre E\r%.ewg Sﬁdgﬁ%e%nvdlrrioé‘(ﬂletng'prepare
a flame retardation-tré&at édeapeesget cliotentiigpe subsez bl all®xSsideqaens| y,

a flanme retarder GQRESIst AB YASc PfEPHEL ALY LUSENY Lhe, FibheisRaseatbane
retardant pressure-sensitive adhesive aiﬁgrgﬁgar ed in the (2) above, in

whi ch in the bl endii§tCREFeofS MoVt YPOH ASRY ot el W@ SEhanged to
400 parts, zinc stancaheézwag 29echangeduldu200spacid,gas is not generated

am noal kyl al,koxysi | ane . to .7 :par d j fier.resin
( ESCOREZ 136&) was p%ﬁar%\gggntgggqg%gba&tts.lngggﬁgo?%‘g%égi% utoefgr%h%f t he
above flame retar P&eSEHFPHBYER bIPWa oAt 8ArBAUE heu¢ane ing agent such

retardation-treated ageratensédt mdwapR substhatealDy hawr1 25 a coated anount
of 150 g/ nz after dryi g‘g..nTQ@gﬂ)r&kot he i§0~ r uggeg-ﬂgse tf | ane Jetar dant
pressure-sensitive adheSii@ U 1B Y prepared®rn””t e 1% 42) "dbove was
coated to have a owdrediampanioeft 5 ¢y matafaérraplyemgoaned ellastoner ebut o

obtain a pregsure ;3Q.SgAsi &i ¥enAdhsiote at BEpEPAPT AFd NI BV WnCaRbZz§Enic
rubber base fl ame r;t ardant cloth supstrate, ag, additi onal flI aﬁe ﬁet ar dant
conposi tion | ayer faffearFFangd?etHiu&Ht 2pFRERLIEI AT i5e 2abhi8Elve | ayer.

This tape roll wasubstrioeaom @t hadiferEadnm and 35 eval uated on the sane

items as in Exanple 1. P}Fggefleé&uhéngﬂaquﬂgwoj(psil'pg)r{gs rAg-seen fromthese

results, even when a non-scoured acet at cloth was used, good results -
28 were obt ai ned Pitant heethiet Mi-eménepoerelrgihgdidimeshosy e dta . NCOVPARATI VE

MPLE 1 20 B(aminoethyl)y-aminopropylmethyldiethoxysilane, N-

B(aminoethyl)y-aminopropyltrimethoxysilane, N-
B(amincethyl)y-aminopropyltriethoxysilane, y-

aminopropyltrimethoxysilane and y-
aminopropyltriethoxysilane, having the following
25 structural formulae:

H,N-C,H,~NH-C,H,~S1iCH,(OCH,),

H,N-C,H,-NH-C,H,~SiCH,(OC,H;),

H,N-C,H,~NH-C,H,-S1i(OCH,),

H,N-C,H,-NH-C,H-S1 (0C,H,),

30 H,N-C,H~S1(OCH,),

H,N-C,H,-Si (0C,H;),

The amount of the aminoalkylalkoxysilane added is
preferably from 0.1 to 10 parts by weight per 100 parts
by weight of the natural rubber-base elastomer. TIf the

35 amount added is less than 0.1 part by weight,



. On g tape substrate conposed of the sanme acetate 5 cloth as used in Exanple
1, the rubber-base flame . retardant pressure-sensitive adhesive solution
prepared in the step (2) above was directly coated by a roll coater to have
a coated anount of 200 g/m after drying and then dried at 80C for 2
mnutes to obtain a 30 m10 roll product. Thihg roll was cut to a width of
12 mm and evaluated on the sane itens as in Exanple 1. The results are
shown in Table 1. As seen fromthese results, the evaluation in the UL510FR
burning test was rejkcanigntded tihicompdepe by unmeteasien i babkeresuthe fhact that

the 15 inflammbl ef ¢} ptd Mag;@xRISeHe Q@@MEdV%a%WLEquQB—@J% into the

t ape substrate corrgosed of  an i nfl amma ke acetate cloth of Exa

rubber - base flame TePRPHHHO™S HAYEFoRT obt AR 1R deREI BHFﬁ@“Sepr?”tssltd*i’"eZO
am noal kyl al koxysi &dimes fueonhaylee Woemddngn ofr tierreynbeibgseéntomdosi ti on

prepared in tfie St%éém)at% %ttegué‘ﬁgclé‘}w gﬂr}ﬁltg%d ttﬂeh@éfﬁtéc@oaa&r{%%l%'x’@””t

of 15.5 g/ ne after yI ng then dri ed, e substrate was taken
up. 25 On this flake th& a”’rud&ttlréﬁet i 8aPRRr acaétdatté’ecmeﬁﬁl{l%péo‘é%é't}}eé‘t e, a
rubber - base fl ane Iﬂ@étﬁécﬂal’ﬁ iprsagstiteent S@Nsitdd wheadhesnpBes®! uti on obt ai ned
by excluding 1 parg pf, anminqal kylal koxysilane fromthe bl ending of the
rubber - base flane retardant ressure sensitive adhesive 30 prepared in the
step (2) was coated by Zhe @Imou@éapértltl@ Hedreoad kydail saxasbliane ofsezDG ng/ne

after dryingeand thendid 6dvaht868F iQrg@néEdlqtye%rb‘at@Pt@hQn 3130 ddudk! of
product. This roll_was cut to a w dt 12 rrmand eval uated 35 on the sane

itens as in Exanpl® ‘i“lc'ﬁ?ézrlé%ﬁﬂgn‘ér‘és%‘hd\% 50 FRBFESRONAENE R Fr Bintt hese

results, the hol diagngeierionas poor and this reveal s the vul cani zation

ef f ect - 29 by amn lLa [ (%\{P )lgg%gp/SPL t ape
substrate conposed of ?%lel%arré%gé)é?a%gn% ot ?B@g;\égl e %ad@d
retardant |ayer co??tﬁ’qesqanOSPéHFéerr‘é‘?fengtubBé‘r/téﬁtF%‘hyoﬁ r‘i@ﬂi’é“\ﬁéé
coated by aigr avurmmmt-arasteOfmame ﬁe*&l&&iaﬁﬂ: ampatleio&a@éﬁ, afhleee drying

and then dri ed. ThaeLrJteg_%r)s her?o §§Hrgh§t f\ifq' %l vgufcarrrp sci:g nat ur al

rubber vul cani zed W resin, ack resin cium
carbonat e was coathﬁ?%}?saeﬁéleﬁséﬁ%&iérh%r@ ﬁ&\/éoﬁecéé@eﬁem@foﬁl%hg/ e

after drying and d4ried nrardet h@s&a@ﬁ M@@ dwakenidpd dhtSrd Bpeipres -ewakuat ed
on the sane itens esuts

seen 15 fromt hesetalraénlsul egaggé%l ?]éesé?% q'lser? Fllgﬁea&ré?salrvaear}&yert' héhﬁﬁ%r

was sever el ¥0of f erssids@sand prhbsemnevieat stlie adiheadvans bypous: tdearsesas in
hal ogen-base fl ang nRfrdad€Etate or with the passage of time due to over-

vulcanization.
The flame retarder preferably comprises a metal
hydroxide and an inorganic flame retardant aid, but is
25 not limited thereto, and, for example, only one of the
metal hydroxide and inorganic flame retardant aid may be
used, depending on the other factors such as the type of
the substrate and the composition of the flame retardant
composition and the flame retardant pressure-sensitive
30 adhesive layer.
The amount of the flame retarder is preferably from
more than 150 to B00 parts by weight, more preferably 300
to 800 part by weight per 100 parts by weight of the
natural rubber-base elastomer of the tape.
35 The blending ratio of the metal hydroxide and
inorganic flame retardant aid when added is preferably
such that the flame retardant aid is from 10 to 50 parts



. - 30 TABLE 1 It Exanpl es ~Com arati ve Exam | esensl| 23123Tape
stiffness22.923.522. 421.822.522.5( /cn) 1 Ampunt Z5. 518. 515. 5015. 5~

Oi npregnated' into cl othsubstratei( g /m )__ ~ J +Anount of 2D0200200200 _
200147pr essur e- sensi ti veadhesi ve coated( g /n2 ) Thi ckness

(mm 0. 230. 240. 250. 220. 240. 26Tensi | e7. 98. 38. 1% 47.97.9strength

(Kg/ 12mm) Z' El on ation (% 25.123. S24. 326. 374 %9 2Peel

adhesi on6. 06. 15. 25. 87.43. 1(N 12 nm) ' Peel

adhesi on13. 816. 112yl 13 iAhd. 28r8abtepaheatiyngl@Vghz B1) bhémétdi nydroxide.

force2.42.42. 83. 4?556C (%V%%en%@a;@g}l(%??l@?g Ldi gg??i%ﬁ) Qparts by

power 0. 30. 10. 30. 7 ncCoe
of 1. 00. 920. 980. 43m@mt85élh@cﬁﬂémytr@t@wdw effect by the metal hydroxide

;ggZBDsgtggt;Lgi (rﬁ%ch%»aé%q‘ilgwi@r?%Sﬁ%ﬁ'ﬂ/\ffb\é&lte@sag@/wélém LQFR tlygr ni ng34
n52 sec sect es ongest an i me

enent | | asseéassed%fsfseéd‘Rz“ye(’fflédaggéﬁh%e‘tf%} gé@f?ﬁ‘ié@ﬁ%@ﬁ%d@y@@ﬁ

| ndex' ~22.8 ~23. 224r221.824.028.2 Test Method 1) Stiffness: 5 Measured

using stiffness tester {36 pm,(W g I 2 t rengt h:
JI'S C 2107-1999 3) El or%at fon: JI s£?:%%e?0f(71%ri}%9g&grgér éoﬁ riLagad%hesu on:

JI'S C2107-1999 5)MiEdireaQhesd Bﬁt%&t@@%‘éﬂengn%Psf%?moﬁetfg@@n(tl?eéxzm
6) Unwi ndi ng forceaddlaldStZ- 82870200025 rijpbEackaséd| 81Zs O@Bar 200G uiangle: 10)

8) Holding g 1.0 9 1 g

Coeffi ci ent of eI e%{oioﬁotgl czgérgrggs(l}gg %&3% ?’: %Xg{}éﬁ%%% ‘{Q(gqgo I)pe?:%rsl o
br eakdown vol t age:PYJ IWSlghMG? tbeonayyrall FHPPRrbEAAE nglaesamen.n df theng
test repeated 5 tidiRuntaBrexhbngUimdi NG drdeR alidél secoidsmde ltdss psv 15

once was passed. parts by weight, the flame retardant level based on the
UL-510FR burning test is difficult to obtain, whereas if
15 it exceeds 800 parts by weight, the natural rubber-base
flame retardant composition layer and the vulcanized
natural rubber-base flame retardant pressure-sensitive
adhesive layer both are abruptly increased in the
viscosity and not only these blends can hardly be coated
20 but alsoc even if ccated, there arise a problem such that
the contact adhesion to cloth may decrease or the
pressure-sensitive adhesive readily undergo interfacial
failure.
The vulcanized natural rubber-base flame retardant
25 pressure-sensitive adhesive layer may contain a tackifier
resin. The amount of the tackifier resin is suitably from
10 to 200, preferably 40 to 150 parts by weight per 100
parts by weight of the natural rubber-base elastomer. If
the amount of the tackifier resin added is less than 10
30 parts by weight, the pressure-sensitive adhesion and the
tack are unbalanced and the tackiness is lost, whereas if
it exceeds 200 parts by weight, the viscosity as a
pressure-sensitive adhesive is lacking and a satisfactory
adhesive property cannot be exerted.
35 The natural rubber-base flame retardant composition
layer may contain a tackifier resin. The amount of the

tackifier resin is preferably from 10 to 200 parts by



« 12) .,Odor: Measured using an odor sensor (for general, manufactured by Shin
Cosnpbs Denki) 13) Oxygen index: JIS K-7201-1972 20 As described in the
foregoi ng pates, the flanme retardant pressure-sensitive adhesive tape with
a cloth substrate using a natural rubber vul canized with

am noal kyl al koxysi |l ane and a netal hydroxide-hase flane retarder according
to the constitution of the present 25 invention is advantageous, needl| ess
to say about electrical insulating property and flexibility, in that it
does not yell ow a weiaht adherend edierabladhesed siechl 58s palkot hbande paper and

at the incineratio dp@:@ =T - ﬁlcoggnugéa CUur%lW%ﬁaBE?“ﬁaﬁ&' d gas.

30 EXAMPLE 4 Prepa atl on res ure-Sensitive esive Tape wt
Vul cani zed Nat ur al €t &bbePehas e fFitafe 2ReVAF d‘aﬁt“@ &aﬁksé%f:r seeinpddadd disnt o

a tape substrate cosposeshofi@ p%&@tsr 8¢ 3&igmd) m&la@ka@ebg&gtyl@ﬂtﬂtaw ng
a warp of 75 5dem eg in_a densj of, 1§Q g{n /1 ch z} ? ft_of 150 denier
in a - 32 Tdensi ?/ of %%‘a%fa /dl nCR; € Phe i P&fe*T et ar dant

sol ution prepared éxceheiwilep S(H@)llabodetk)\@suwatdedlgand thpr pgaaseceby a

reverse kiss coat eéer‘i&@?«)’@ a%irf"e%%b%dtégp%léy 0Ea1]15 @th/rEEsaHeitdé%&Qis and
then dried at 80C 5 for 1 m nute and thereafter, Etaesublrate was

taken up. On this f‘é?)ep%ifb%tbryat""@l@Bﬁ'poE}é% IR frlu RETTBREF 05t 3 N- t r eat ed
acetate cloth, t heretdmtxﬁmﬂmsmﬁdsar&eonelayeﬂxarﬁems|ﬂ|rag$ﬂaesamcﬂ veaanhesi ve

sol ution prepared 10 Agaob’h% sstu%gfl(:ggngpgv&a@ dﬁ‘?rﬁts%g roll coater to

have coat ed anobunt o e “at 80C for 2
mnutes to obtain a 30 1A r%lﬂreéteééﬁét emwgnerrm |°fw&§ecefe§%n*a WHRHioR 12

mm and then subj ectipdl tireaFurGeeRbsk Of idhirddgiesso tﬁasnéeulséx ender -

el ongation, 15 peeb‘_:lsfaledhe%;s|SQc re%ln glhegta aifet%rdgg%t éjp,g\n nd| force
tack, hol di ng power coeaflment of "elec ytic corr05|o ctrlc

br eakdown vol t age, isrialeyo thena thar Kt hp thfsttY@n&a&hlé@;lw I@%ﬂtn théhe

eval uation rgsul tsné/\ﬁheals%tu'b%fdregab@ &ilds dniys i6f tﬂéegﬁgéguls@rb%ﬁglqu%o
adhesi ve propertie el ectrical properties, flanme retar dan%\%/q t@lﬁodor

EXAVPLE 5 Prepar at"?‘iﬂ?%‘f"%rlé‘é@ﬁre EEnERSS & RS PYE FRPRE cani zed
Nat ur al rubber - baserdd sarme Rehaidane Glloddi 5 18yest rabeed on the outer

side may decrease in the pressure-sensitive adhesive
property upon aging by migration of the tackifier resin

20 from the pressure-sensitive adhesive layer to the flame
retardant composition layer of the inner side thereof,
while it depends on the composition of the pressure-
sensitive adhesive layer. In the above structure of the
tape, even if a large amount of an inorganic flame

25 retarder is blended in the pressure-sensitive adhesive
layer coming into contact with an adherend, the pressure-
sensitive adhesive property can be prevented from
deteriorating.

The flame retardant composition layer may be

30 composed of two or more layers. For example, a flame
retardant composition layer in contact with the cloth
substrate may be adjusted to have an adequate composition
to attain both flame retardation and adhesion to the
cloth substrate. Another flame retardant composition

35 layer in contact with the pressure-sensitive adhesive
layer may be adjusted to have an adequate composition to

attain a maximum flame retardation with less



. On and into a tape substrate conposed of the sane inflanmable acetate cloth
as used in Exanple 4 which was, however, not scoured, the solution prepared
in the step (1) above was coated and i npregnated to have a coated 30 anount
of 18.5 g/m after drying and then dried to prepare a tape substrate
conposed of flanme retardationtreated acetatqvgloth. Subsequently, the
rubber - base flane retardant pressure-sensiti “adhesi ve sol ution prepared
in the step (2) above was coated by a roll 35 coater to have a coated
amount of 200 o/ N2 Rt @krdtYbA% AnthHdi8ndbr8de Aty 8QC £ AJpnnutes to
obtain a 30 nroll product. This roll was cut to a wdth of 12 mm and - 33
eval uated on the SARSFEEfs as in Exanple 1. Al so when a non-scoured
acetate cloth was usedasgobd me%amthydmamedebfatnwﬁbijntﬂne daefrki ci ent of

o et oYL e £orT 9k anaaRd LPELI KR eenzi ibe SR A FTErECLALOGN
pressure-sensitive adhesive tape, S|n Strate an

r et ar dant préssuréﬂyéﬁ§PPDveahﬁﬁ@&ﬂV@Yﬂé?éF ®nard W%&ﬁﬂskyﬁehwﬁFﬁXSd%u$$%ce
of said substratepreaedrblaggd refaicdanly peessed esedisiiduea 19dbesiiye | ayer
conprising a natural ruerr-base el astomer conposed of at |east 50~ by

wei ght of nat ur al PUBBEFTE %ponent am noal kyl al koxysi | ane as a vul cani zi ng
agent, a tackifier resWheaﬁthﬁ1Haﬂﬂn$§ﬁ¢caiﬁaﬁ@¢rwﬂeanmeﬂhelﬁlgaﬁd nat ur al

rubber el ast oner Q%Itagdyhlk Cod ZR4- lisleh 5§ 8k e agd Al Jey halpeoxy s lthanﬁresS@w
t ape satlsfﬁgng the flame retaydant. | evel established by U.510FR 2. The

flame retardant pro8¥&0FLo8 eRGTHGAAPIAdREEF VROt PN HLTE élﬁ@&oﬁﬁ“cﬂéfrﬁﬁpn
wherein said fl angncéharagaindn Endriesssdpeiesnsatd wel tadhugd wett ape furt her

conprises a f'a”E cetardant, n}gol%&%'etd' on.| i‘¥§§ t Ghd n%%%t:r aLe.aLdg P%:n?a' d

flame retardant p Pessure-semsitive adhesive ayer, sal I"'ane retar
conposi tion Iayerté@nﬁFP%Pr@PQf%ﬁ&ﬂ@ﬂanrEbbe@xkﬁﬁﬁeQyﬂﬁsﬂéﬁéﬁtébﬁﬁﬁ%ed of at

| east 50~ by 20 ~zigtghydedxyddninalter ﬁbbeﬁlﬁ@w ,1s preferably used.
am noal kyl al koxysi | ane_as_.a vulcan|2|n grganj c flame

a d an_in
ret ar der, g?d naturaII?UHH%fltﬁgglefasF%%g? %elname F@Eﬁl with said
aninoalkyIaIkoxysbban@SlthEIddwmén@ndftb@]YN¥¢%nﬂ¥e§5ﬂﬁépaﬁéeIUbbﬁsnhQ£6W ame

retardant comnposi Ewﬁel@éf@a{rmtn@rgggakersémﬂlme epReseok ofyepid flame
retarder in said flage¥%§£a dant, pressureGSffS|t|ve dhe5|v *ayer 3. The

flane retardant pPESsH nstt iNPET4aRES | IéFﬁéa h claim1 or
2, wherein said chbshrﬂﬁneumaﬁﬁamengsanhpmeghaﬂe@nwlah saildafé¢ amddadetsar dant

pressure- 33ﬂ§itiV§saQQe§d%ﬁ%é Q%QFfQﬁnS§££@$ééﬂ“§4ﬁetﬂhdﬁ9éq§9980§é{§fH1ve
| ayer, by which said substrate is buried in said inpregnated f

retardant pressur 898y iREEPEIEsi ve | ayer or said flane retardant
conposition | ayer. 35 7he TEweurtame ckeangiantalprresderebssasfiane adhesi ve

tape as claimed ipe€lAldRd compds 1%10Hh?£§%f‘ﬁﬁﬂﬂjc%%?éhréheopaémﬁkéﬁ%é%%@

surface on a side ogp05|te to said
and adhering to the cloth substrate, particularly an

25 inflammable cloth, is suitably from 3 to 250 g/m®. If
the amount of the layer is less than 3 g/m?, an advantage
of satisfying the flame retardant level under the UL510FR
burning test standard is not easily obtained, whereas if
it exceeds 250 g/m?, the substrate disadvantageously

30 loses the flexibility.

The amount of the vulcanized natural rubber-base
flame retardant pressure-sensitive adhesive layer is
preferably from 20 to 600 g/m®, more preferably 20 to 250

2

g/m’. If the coated amount is less than 20 g/m®, a
35 pressure-sensitive adhesive property of adhering to a
complicated shape is difficult to be obtained, whereas if

it exceeds 600 g/m?, appearance defects as a pressure-



+ - 35 flane retardant pressure-sensitive adhesive |layer and said second
surface of said substrate is coated with another flane retardant
conposition layer. 5. The flanme retardant pressure-sensitive adhesive 5
tape as clainmed in any one of clains 1 to 4, wherein said flane retarder
conprises a netal hydroxide and an inorganic zlane retardant aid. n. The
fl ame retardant pressure-sensitive adhesive %ape as clainmed in any one of
claime 1 to 5, wherein said 10 flane retardant conposition |ayer further
corr;d)ri ses aI tacllgibfciea{)sﬂtemienaandsavé\/_emm rsilJ]EcihOa@f osaild%l; aghd fdare resin to
sai d natural rubber-base el astoner _in ane retardant. conposition

| ayer is greater tHan SWat °6F saf%F%? (P ardant " Qe%gﬁ?% sgﬁ3|t|ve
adhesive layer. 15 7. Tihe tlank sebaroRut qﬂedssurehseﬁh¢m¢\Mﬁtﬁﬂﬂﬂﬂtve t ape

as clained in any §¥B%§N}eQ%@h§§t§vécbé%eéMV@’%b@eséfdt§ém5¥é§gd%'f%v@ﬂtlon
i nfl anmabl e cl ot h. The flame_retardant pressure-sensitive adh %swe t ape

as claimed iR any 1c§né‘06‘f pélréllﬁjélﬁrl% 17““1\%’& BNA PRAY 2P edsh BF il PPEMe

r et ar dant pressure:—lszﬁnnmshbvseaadhlmmd ayerthandhor asso th fd largn metder dank
conposition | ayer, Vi sil.ape,Ls e aratio of
0.1 to 10 parts byfl\iag{le r%q%gggﬁgdk%aéﬁs fu\%gl h pgw]trﬁ&n%eﬁpa
rubber - base el ast GHSES -2509evahe §1 alrfeflraé‘ﬁ“épélanﬁli?)?%sls%raél‘@@ﬁ@lglepvé

adhesi ve tape as oiaiceedti ﬁaananm@ﬁleexltalfusxibipl@ aheriel l&hle@peaCh of

said flane ret ar dant pressure sensbflv %gxhpre er Ezfdd/for % ggge

retardant composition, "S4i a“| n%IF AT FiChNe PF &t &F &7 rom rm an 150
to 800 30 parts bye\nélrglhﬂtpereiwep)-aﬁret@lli;vaeﬁgh@SJo\fe tﬂr?@enatfurté}le Present

rubber-base el ast aQiRentiBn Ab¢ Eémlrx@u@r d@ntin P £ SEAHES Qv ¥eoRdAesi ve
tape as clainmed in anﬁgone of cla |ms 1 e éég/nerel n said flane retardant
i

pressur e- sensi ti vé 1 AdHEsYFE7 | Byt H5 ehr t K e PHEESHEFn an
anmount of 10 to ZQ@lpamhglbyey\/epcg]mpmylk@@ padt sciyl weifghterobrsai d nat ur al

rubber - base, gl ast Q,rpgég igm PLESKN e 868 ﬁgtbvé“l?éﬂl@f‘ 3‘éeé:l? 086deh VLT,

and said flame retar sition ri ses ier resinin
an anmount of 10 téOZOGOﬁﬁrFEE b‘i/alilﬁélag’ﬁ’t §r W%B patk sth&y sigieghe desSEatipn
nat ural rubber-bage ekastepetrhdé nclsArd ifsl ase triek daamttrmorsmsrttcaaa 5f | ayer ,

the blending ratig tackifier n,Lo, Astoner gonta
said flane retar dgnt%s(%g?r%os?tl otnl"iea ‘_"ed(ri:1 Bév% TL' By er Sar?ltsﬁevﬁf‘ g?%éfl’ratl o]

of the tackifier rtesi aareethe @I%lsfﬂ@ﬁ%lb ééhYaFWédt?ien aéﬁé‘nodufcleaﬁéoiﬂét a@Hant

pressure-sepgiti VQe@Qh$SWM6Lé@é/eﬁ'f ik0 ekteecdbe3fd afmn ifeat, akth@anktrength of
pressure-sensitive, adhes clalned in any one of clainms 2 to 10,

wherein said fla hFefg?@énJﬁ Pnr?posf‘t“(‘?n fayer is formed by two or nore
fl ame retardant conposTheodenrsier 9f dhe chethl endivigabdli dron heteatdd fier

resin to the el asygmfaé éércgmailr}ed;dtm gakdwhtgnend ehdr daitk . composhd i on
Iayer I n contact \éYIs ane retarc gant ressure en%lhtl ve a hesi ve

layer is larger t ?1% Jrﬁe &g Pa @ S?r hePThac |er PedPRSFH e
el ast omer cont ai nedrengghlI-JISfirmmffrl@tl&n(danwhW%urfe~1§eﬁgpf-’ﬁd§ &@i%e\sﬁw

layer. 20 12. The fek:aﬁlﬁcﬁet@ﬂéiaﬂﬁan@r @%%Hféaﬁi@r@dxﬂp&dé@t@@ﬂeﬁlﬂv{@réﬁpﬁx3aSn
claimed in any one of clal 11, wherei ane rgt arder conprises

2l uri num hydr oxi dsxsﬁafbveﬂigwefsqeuﬁf“ﬁyahm% % farle FLRLELRLES

treatment and the substrate becomes too high in the nerve
and loses its peculiar feeling.

30 A flame retardant pressure-sensitive tape with a
substrate, wherein a vulcanized natural rubber-base flame
retardant pressure-sensitive adhesive is coated on the
substrate, can be produced, for example, as follows. A
masticated natural rubber and other synthetic rubber are

35 dissolved in a solvent such as toluene to have an
appropriate plasticity. Thereto, an inorganic flame

retarder such as a mixed flame retarder composed of a



.+ 13. The flanme retardant pressure-sensitive adhesive 25 tape as clained in
any one of clains 1 to 12, wherein said flane retarder conprises at |east
one nmenber selected fromthe group consisting of tin oxide, zinc

nmet ast annate, zinc hydroxystannate and zinc borate. 14. The flame retardant
pressure-sensitive adhesive 30 tape as cl ai_ng? in any one of claims 1 to
13, wherein said am noal kyl al koxysilane is selected fromthe group

consi sting of N-(3(am noethyl)y am nopropyl net hyl di met hoxysi | ane,

N- (3(am nolet hyl )yhzaérfiamolofy@mblxﬁetegyhdi stﬂc%f]r)elsiﬂeaaedahlt(&@fﬁ Ailoteetdﬁéﬁ'f)i)érl?ﬁ
am nopropyl tri nmet hoxysi | ane,. N- am il am nopro triethoxysil.ane,
y-am nopropyl tri ne’f%%lxny’sialnaﬁgo‘g?gé% Pglﬁldzrygnﬁmaﬁoﬁpgb?/g ??%‘i h%rxeysa?éi%igﬁe.
15. The flame ret aifhrdigpegsedr e- Seexeatitar adinespadeky dpbkexy ol dneedsi n any

one of claims 1 toyddbg wher %itmr§aadt$lﬁzr%arr%t ar danhir BT eSS & AN i URe
adhesi ve Iaye5r 5 and/or, said flane retardan osition further conprise

t co
at | east one >conpdrieiftr G&iteEPBACTT HIRT he 5uﬁog‘gﬂ§i‘5%?rhgl%fc%’ﬁeldn&f‘6ani c
filler, an ultravioetegsenbént a predetdradinédntmandt atne |thelGbolle fl ame

retardant pressur G aensilyvenadhiasiie. 10.4:ape,a3 eLolped donany gneqg!

claims 1 to 15, wherein the anount sai ne reta conposi tion
| ayer is from 3 t o250ty pEeraye Fheldnafetesdardant tpeasadiredcddnsiti ve

adhesive tape as ugmR@teN aoy ONes Afubtaiate, lat fadfra WAL -HRAge15
anount of se}iod fl S r et ardagt gregssure-eseré%i ti%ve adhesi ve I%\iglr is from 20
to 600 g/m2. %18, ThE™ ARESF8EAF RNTS PHESSTPEL5EKEI TT Ve Rifh &SVE *PRpe as
claimed in any onersfPaciedi s the osdie méveresi Asshhe abdYarvdrsirebedoth is a
single fabric or i@ 20bhabliLsdvoreine F@Rbadsh NUEnPY it i®n 3sbLended

arn conprising a fiber l ected fro he gro consi sting .of apl e fi ber,
Zot t on, rrBol yestger by ﬁé’iﬁy?%‘ﬁ*ée,r pﬂ%}]&dﬁ??eﬁggﬁﬁﬁy a%‘?rgﬁlie%lf”igbz ,epand |

having a size of 38lican3@etdenieeacnibrt-he Temsatyenf die flgbriaking ftom 25
to 25 450 yasns pef, i RGR b?epQﬁlt'eI%mrigeanhé%@véﬂe%épe ¥ cHaephlbaok:

retardant pressure-sensitive adhesive tape as clalinmed in any one of clains
1 to 18, wherein S&AVE fFRReCrRIRE RAft2i5Essur e- sensitive adhesive | ayer
and/or said flanme retamrdantl seeposidddant] pyesscoat s 30 vas selhbsal b yt amoe

sul fur_and hal ogen, 20 A LLA(P [AIANIAA 107 55U &SRANY Loke,Adhesi ve tape,

conprising a cloth su e having on one nmi'n surface thereof a
flame retardant cdipéspt RohaT ey flamidis FRERBNE ched RN aaddadr B25ENIYEN ve

adhesi ve | ayer as television part, in which a large electric current
passes and may increase in temperature and, therefore,
flame retarding property is important.
The present invention provides a pressure-sensitive
adhesive tape comprising a cloth substrate and a
25 vulcanized natural rubber-base flame retardant pressure-~
sensitive adhesive layer obtained by vulcanizing a
natural rubber-base elastomer with
aminoalkylalkoxysilane, and blending the inorganic flame
retarder such as the above-described metal hydroxide-base
30 flame retarder and a tackifier resin. The cloth substrate
is preferably impregnated with a natural rubber-base
flame retardant composition having blended therein a
metal hydroxide-base flame retarder and
aminoalkylalkoxysilane. The pressure-sensitive adhesive
35 tape of the present invention preferably uses a metal
hydroxide-base flame retarder and aminoalkylalkoxysilane,

which are safe to a human body and have no adverse effect



. 35 in this order; said cloth substrate being i npregnated and coated with
said flanme retardant conposition layer; said flanme retardant conposition

| ayer conprising a natural - 38 rubber-base el astonmer conposed of at

| east 50~ by weight of natural rubber conponent, am noal kyl al koxysi |l ane, a
tackifier resin and a flame retarder conposegdyof a netal hydroxide and an
inorganic flane retardant aid, said 5 natural rubber-base el astoner being
vul cani zed wi th am noal kyl al koxysi | ane, sai d am noal kyl al koxysi | ane bei ng
bl ended in a rati oonofti®e rivartdmpakt sabhy weirgifiorper caf0bpavt kecdni 2l ghithof
the natural rubberabﬁa@e%aga,on% £58L O {4 ATy ehas ARAD: PSR SUler RS Li ve

adhesi ve layer 10 conprising a natural rub ase el astoner conposed of at
| east 50~ by wei ghtoBfOdeat dr é‘PtP&bB%rt%rﬁ%‘ﬁ’éﬁt"d BAF nBAF K A K BARS I ane, a
tackifier resin anfiéeH loamplaetaedesnd opased leksa npﬁathélwhsmgl dteand an
inorganic flame retardant aid i d natur.al rubber b stomer 19 beln
vul anl zed vm%t h an‘freosﬁulffl afﬁgiég?’?a%%ﬁesslﬁed ﬁlenoal EE$ %ﬁ(eyrgﬁ I*ane " OPlgg
bl ended in a ratiolofadyahtiege®0spant shay umnghPCpeera‘@Dorparm deeswaioght  of
the natural rubberfeblae?a%eelaa%@z én %M S@Is@ltf@eeugaauséyéw chhea fliaBgen
retardant |evel establ ished b FR. 20 21. The flane retardant

pressure-sensitive ’%ﬂtﬂ‘?e&a\}’énﬁaﬁg adveysh fed ok 8Paﬁlrpr2%n WHEFSEY i n each of
said flanme retardant cEXpo®FLEBoOn | ayer and/or said flame retardant

pressure-ser@' tive adhesj, vsrngﬁblw&]&% QSOEe§@£gbéc§'0{r9 eCatf 'raestall

retardant aid bl ended W|th sald 25 netal hydroxide is from 0 parts
by wei ght per 100 81 Py rREPHRENSFtQ e ATPL &P - hDaYe%e Te ‘%i}ﬂjl:tl}?éeflét al
amount of said net;alvelmytdbaxhdenaﬂdlﬁﬁﬂbd RQr gapse Exanels<t ardankaaples s
fromnore than 15 " ar b i 1 paL \/ t he
nat ural rubber - baSCe %Q ggt oErLr‘§ér Xr *QJ]R”GR%F ggdcg{ oséotﬁ\cl)\.ﬁ)g’gg‘iggﬂlarre
retardant pressure- sensfllt)l vBréﬁﬁé%‘H@tCépé‘aééﬁﬁél ﬁvwmﬂ |Fd-lam9 no

sul fur, antiygony, d&%@da@&sgaingospm&pmwmlaad hal ogen 22. Use of the
flame ret ardant pressure-sepsitjve ?bg} sive x%x?%e cl ai rred ré anﬁ one of

clainms 1 to 21 for tel evisiBh paAftE 5% bg‘g]el eRTPRR ke OCﬁtIe

2. An?. AR A Ay?. Al fiyiolegAR LA, Anto A RoGiamaablanclagh, & A4 AojatAan. aBR A
AL AN, . AHy?. A A A Aohlirf - Aubby2-8nd A1AndNy &Lk rdsid L mpb GitKBHKRSs
%/qo(v(( 0/ 0778;

{vql gb] X] ca] ca] caPFEPEAREaP¥ af Lo X RANGA O8] PAT E&] Y A&t Sfc 4] E¥PRRE] ca] cn
a]ca]cAa]cap@a]cakdaﬁ¢ahea]ca¢p@stfbf 65 parts cof natural rubber adjusted
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??2& ()-:-1 " L"10%RR& ()23 pPreparation of Rubber-Base Flame Retardant
30 Pressure-Sensitive Adhesive Solution:

As the rubber-base flame retardant pressure-
sensitive adhesive, a 50% solution of a rubber-base flame
retardant pressure-sensitive adhesive was prepared by
dissolving 100 parts of a rubber elastomer composed of 70

35 parts of natural rubber adjusted to a plasticity of 35
and 30 parts of SBR, 150 parts of magnesium hydroxide, 50
parts of zinc stannate, 1 part of aminoalkylalkoxysilane,
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Substrate:
On and into a tape substrate composed of a scoured
inflammable acetate cloth having a warp of 75 denier in a

10 density of 180 yarns/inch and a weft of 150 denier in a
density of 53 yarns/inch, the rubber-base flame retardant
solution prepared in the step (1) above was coated and
impregnated by a reverse kiss coater to have a coated
amount of 15.5 g/m’ after drying, and then dried at 80°C

15 for 1 minute and thereafter, the tape was taken up.

A flame retarder composition was prepared by using
the pressure-sensitive adhesive prepared in the step (2)
above, wherein in the blending thereof, magnesium
hydroxide was increased from 150 parts to 400 parts, zinc

20 stannate was increased from 50 parts to 175 parts,
aminoalkylalkoxysilane was increased from 1 part to 7
parts, and the tackifier resin (ESCOREZ 1304) was
increased from 70 parts to 120 parts. A 50% toluene
solution of the above flame retarder composition solution

25 was coated on the flame-retardation-treated acetate cloth
tape substrate prepared above to have a coated amount of
150 g/m? after drying, and then dried.

Subsequently, a 50% flame retardant pressure-
sensitive adhesive solution prepared in the step (2)

30 above was coated to have a coated amount of 50 g/m* after
drying, and then dried to obtain a pressure-sensitive
adhesive tape with a vulcanized rubber-base flame
retardant cloth substrate.

This roll was cut to a width of 12 mm and then

35 subjected to measurements of thickness, tensile strength,
elongation, peel adhesion, peel adhesion after heating,
unwinding force, tack, holding power, coefficient of
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"10%UU&'()-C;;<<<§Pg>§? §+}°1@ burning test and an odor test. The
evaluation results were satisfied in all items of

pressure-sensitive adhesive properties, electrical
5 properties, flame retardancy and odor.

The results are shown in Table 1. As seen from
these results, the peel adhesion and the tack are
particularly good.

EXAMPLE 2

10 Preparation of Pressure-Sensitive Adhesive Tape with
Vulcanized Natural rubber-base Flame Retardant Cloth
Substrate:

On and into a tape substrate composed of the same
inflammable acetate cloth as used in Example 1 which was,

15 however, not scoured, the solution prepared in the step
(1) above was coated and impregnated to have a coated
amount of 18.5 g/m’ after drying and then dried to
prepare a flame retardation-treated acetate cloth tape
substrate.

20 Subsequently, a flame retarder composition was
prepared by using the rubber-base flame retardant
pressure-sensitive adhesive prepared in the step (2)
above, in which in the blending thereof, magnesium
hydroxide was changed to 400 parts, zinc stannate was

25 changed to 200 parts, aminosilane was changed to 7 parts
and the tackifier resin (ESCOREZ 1304) was changed to 120
parts. A 50% toluene solution of the above flame retarder
composition was coated on the flame retardation-treated
acetate cloth tape substrate prepared above to have a

30 coated amount of 150 g/m’ after drying.

Thereon, the 50% rubber-base flame retardant
pressure-sensitive adhesive solution prepared in the step
(2) above was coated to have a coated amount of 50 g/m?
after drying and then dried to obtain a pressure-

35 sensitive adhesive tape comprising a vulcanized rubber-
base flame retardant cloth substrate, an addstional flame
retardant composition layer and a flame retardant
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pressure-sensitive adhesive layer.

This tape roll was cut to a width of 12 mm and
evaluated on the same items as in Example 1. The results
are shown in Table 1. As seen from these results, even

5 when a non-scoured acetate cloth was used, good results
were obtained in the coefficient of electrolytic
corrosion and the like.

EXAMPLE 3

On and into the same non-scoured inflammable acetate

10 cloth tape substrate as used in Example 2, the solution
prepared in the step (1) above was coated and impregnated
to have a coated amount of 15.5 g/m’ after drying and
then dried to prepare a flame retardation-treated acetate
cloth tape substrate.

15 Subsequently, a flame retarder composition was
prepared by using the rubber-base flame retardant
pressure-sensitive adhesive as prepared in the (2) above,
in which in the blending thereof, however, magnesium
hydroxide was changed to 400 parts, zinc stannate was

20 changed to 200 parts, aminoalkylalkoxysilane was changed
to 7 parts and the tackifier resin (ESCOREZ 1304) was
changed to 120 parts. A 50% toluene solution of the above
flame retarder composition was coated on the flame
retardation~treated acetate cloth tape substrate to have

25 a coated amount of 150 g/m’ after drying.

Thereon, the 50% rubber-base flame retardant
pressure-sensitive adhesive solution prepared in the step
(2) above was coated to have a coated amount of 50 g/m2
after drying and then dried to obtain a pressure-

30 sensitive adhesive tape comprising a vulcanized rubber-
base flame retardant cloth substrate, an additional flame
retardant composition layer and a flame retardant
pressure-sensitive adhesive layer.

This tape roll was cut to a width of 12 mm and

35 evaluated on the same items as in Example 1. The results
are shown in Table 1. As seen from these results, even
when a non-scoured acetate cloth was used, good results
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were obtained in the coefficient of electrolytic

corrosion.
COMPARATIVE EXAMPLE 1
On a tape substrate composed of the same acetate

5 cloth as used in Example 1, the rubber-base flame .,
retardant pressure-sensitive adhesive solution prepared
in the step (2) above was directly coated by a roll
coater to have a coated amount of 200 g/m* after drying
and then dried at 80°C for 2 minutes to obtain a 30 m-

10 roll product. This roll was cut to a width of 12 mm and
evaluated on the same items as in Example 1. The results
are shown in Table 1. As seen from these results, the
evaluation in the UL510FR burning test was rejection and
this is presumed ascribable to the fact that the

15 inflammable cloth was exposed.

COMPARATIVE EXAMPLE 2
On and into the tape substrate composed of an

inflammable acetate cloth of Example 1, a rubber-base
flame retardant solution obtained by excluding 5 parts of

20 aminoalkylalkoxysilane from the blending of the rubber-
base composition prepared in the step (1) was coated and
impregnated to have a coated amount of 15.5 g/m® after
drying and then dried, and the tape substrate was taken
up.

25 On this flame retardation-treated acetate cloth tape
substrate, a rubber-base flame retardant pressure-
sensitive adhesive solution obtained by excluding 1 part
of aminoalkylalkoxysilane from the blending of the
rubber-base flame retardant pressure sensitive adhesive

30 prepared in the step (2) was coated by a roll coater to
have a coated amount of 200 g/m® after drying and then
dried at 80°C for 2 minutes to obtain a 30 m-roll
product.

This roll was cut to a width of 12 mm and evaluated

35 on the same items as in Example 1. The results are shown
in Table 1. As seen from these results, the holding
power was poor and this reveals the vulcanization effect
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Y L Thereon, a pressure-sensitive adhesive comprising

natural rubber vulcanized with phenol resin, a tackifier
10 resin and calcium carbonate was coated by a roll coater
to have a coated amount of 58 g/m®’ after drying and dried
and the tape was taken up.
This tape was evaluated on the same items as in
Example 1. The results are shown in Table 1. As seen
15 from these results, despite excellent flame retardancy,
the odor was severely offensive and this reveals it
disadvantageous to use a halogen-base flame retarder.
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Examples Comparative Examples
Ttems 1 2 3 1 2 3

Tape stiffness 22.9 23.5 22.4 21.8 22.5 22.5

(g/cm)”

Amount 15.58 18.5 15.5 0 15.5 0

impregnated ;

into cloth

subs}rate

(g/m’) . -

Amount of 200 200 200 200 200 147

pressure-

sensitive

adhesive coated

(g/m’)

Thickness (mm) 0.23 0.24 0.25 0.22 0.24 0.26

Tensile 7.9 8.3 8.1 7.4 7.9 7.9

strength (Kg/12

mm)Z)

Elongation (%) | 25.1 [ 23.8 | 24.3 26.3 24.5 24.2

Peel adhesion 6.0 6.1 5.2 5.8 7.4 3.1

(N/12 mm)*

Peel adhesion 13.8 16.1 12.1 13.2 10.2 8.8

after heating

(N/12 mm)>®

Unwinding force 2.4 2.4 2.8 3.4 3.6 6.8

(N/12 mm)®

Tack” 8 8 11 7 7 15

Holding power 0.3 0.1 0.3 0.7 dropped| 1.3

(slippage: mm)® in 3

min

Coefficient of 1.0 0.92 0.98 0.43 0.90 0.85

electrolytic

corrosion”

Dielectric 3.0 3.2 3.5 2.4 2.1 2.0

breakdown

voltage (Kv)!”

UL510FR burning |34 sec |43 sec|27 sec| 1 min 52 sec {10 sec

test (longest and 5

time) sec

Judgement"’ passed|passed|passed|Rejected | passed | passed

odor™ 160 170 170 165 179 750

Oxygen Index*” 22.8 | 23.2 | 24.2 21.8 24.0 28.2

Test Method
1) Stiffness:
5 Measured using stiffness tester (36 mm
(width)+15° (angle)-10 g)
2) Tensile strength: JIS C-2107-1999
3) Elongation: JIS C-2107-1999
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9) Coefficient of electrolytic corrosion:
10 JIS C~2107-1999
10) Dielectric breakdown voltage: JIS C-2107-1999
11) UL510FR burning test:
In a firing test repeated 5 times, an
extinguishing time of 60 seconds or less per
15 once was passed.
12) Odor:
Measured using an odor sensor (for general,
manufactured by Shin Cosmos Denki)
13) Oxygen index: JIS K-7201-1972
20 As described in the foregoing pates, the flame
retardant pressure-sensitive adhesive tape with a cloth
substrate using a natural rubber vulcanized with
aminoalkylalkoxysilane and a metal hydroxide-base flame
retarder according to the constitution of the present
25 invention is advantageous, needless to say about
electrical insulating property and flexibility, in that
it does not yellow a metal adherend or an adherend such
as cloth and paper and at the incineration, does not emit
a halogen gas or a sulfurous acid gas.
30 EXAMPLE 4
Preparation of Pressure-Sensitive Adhesive Tape with
Vulcanized Natural rubber-base Flame Retardant Cloth
Substrate:
On and into a tape substrate composed of a scoured
35 inflammable acetate cloth having a warp of 75 denier in a

density of 180 yarns/inch and a weft of 150 denier in a
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On this tape substrate composed of the flame
retardation-treated acetate cloth, the rubber-~base flame
retardant pressure-sensitive adhesive solution prepared

10 in the step (2) above was coated by a roll coater to have
coated amount of 200 g/m® after drying and then dried at
80°C for 2 minutes to obtain a 30 m-roll product. This
roll was cut to a width of 12 mm and then subjected to
measurements of thickness, tensile strength, elongation,

15 peel adhesion, peel adhesion after heating, unwinding
force, tack, holding power, coefficient of electrolytic
corrosicon, and dielectric breakdown voltage, and also to
a burning test and an odor test. The evaluation results
were satisfied in all items of pressure-sensitive

20 adhesive properties, electrical properties, flame
retardancy and odor.

EXAMPLE 5

Preparation of Pressure-Sensitive Adhesive Tape with
Vulcanized Natural rubber-base Flame Retardant Cloth

25 Substrate:

On and into a tape substrate composed of the same
inflammable acetate cloth as used in Example 4 which was,
however, not scoured, the solution prepared in the step
(1) above was coated and impregnated to have a coated

30 amount of 18.5 g/m? after drying and then dried to
prepare a tape substrate composed of flame retardation-
treated acetate cloth. Subsequently, the rubber-base
flame retardant pressure-sensitive adhesive solution
prepared in the step (2) above was coated by a roll

35 coater to have a coated amount of 200 g/m® after drying
and then dried at 80°C for 2 minutes to obtain a 30 m-
roll product. This roll was cut to a width of 12 mm and
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evaluated on the same items as in Example 1. Also when a
non-scoured acetate cloth was used, good results were
obtained in the coefficient of electrolytic corrosion and
the like.
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10% flame retarder comprises a metal hydroxide and an
inorganic flame retardant aid.

6. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 5, wherein said

10 flame retardant composition layer further comprises a
tackifier resin and a weight ratio of said tackifier
resin to said natural rubber-base elastomer in said flame
retardant composition layer is greater than that of said
flame retardant pressure-sensitive adhesive layer.

15 7. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 6, wherein said
substrate is an inflammable cloth.

8. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 7, wherein in

20 each of said flame retardant pressure-sensitive adhesive
layer and/or said flame retardant composition layer, said
aminoalkylalkoxysilane is contained in a ratio of 0.1 to
10 parts by weight per 100 parts by weight of the natural
rubber-base elastomer,

25 9. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 8, wherein in
each of said flame retardant pressure-sensitive adhesive
layer and/or said flame retardant composition, said
inorganic flame retarder is from more than 150 to 800

30 parts by weight per 100 parts by weight of the natural
rubber-base elastomer.

10. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 9, wherein said
flame retardant pressure-sensitive adhesive layer

35 comprises a tackifier resin in an amount of 10 to 200
parts by weight per 100 parts by weight of said natural
rubber-base elastomer in said pressure-sensitive adhesive
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layer, and said flame retardant composition layer
comprises a tackifier resin in an amount of 10 to 200
parts by weight per 100 parts by weight of said natural
rubber-base elastomer in said flame retardant composition
layer, the blending ratio of the tackifier resin to the
elastomer contained in said flame retardant composition
layer being larger than the blending ratio of the
tackifier resin to the elastomer contained in said flame
retardant pressure-sensitive adhesive layer.

11. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 2 to 10, wherein
said flame retardant composition layer is formed by two
or more flame retardant composition layers, and the
blending ratio of the tackifier resin to the elastomer
contained in said flame retardant composition layer in
contact with said flame retardant pressure-sensitive
adhesive layer is larger than the blending ratio of the
tackifier resin to the elastomer contained in said flame
retardant pressure-sensitive adhesive layer.

12. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 11, wherein
said flame retarder comprises aluminum hydroxide and/or
magnesium hydroxide.

13. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 12, wherein
said flame retarder comprises at least one member
selected from the group consisting of tin oxide, zinc
metastannate, zinc hydroxystannate and zinc borate.

14. The flame retardant pressure~sensitive adhesive
tape as claimed in any one of claims 1 to 13, wherein
said aminoalkylalkoxysilane is selected from the group

consisting of N-B(aminoethyl)y-
aminopropylmethyldimethoxysilane, N-f(aminoethyl)y-
aminopropylmethyldiethoxysilane, N-fB(aminoethyl)y-
aminopropyltrimethoxysilane, N-ff(aminoethyl)y-

aminopropyltriethoxysilane, y-aminopropyltrimethoxysilane
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said flame Letardant pressure-sensitive adhesive layer

5 and/or said flame retardant composition further comprise
at least one component selected from the group consisting
of an inorganic filler, an ultraviolet absorbent, an
antioxidant and an oil.

16. The flame retardant pressure-sensitive adhesive

10 tape as claimed in any one of claims 1 to 15, wherein the
amount of said flame retardant composition layer is from
3 to 250 g/m°.

17. The flame retardant pressure-sensitive adhesive

tape as claimed in any one of claims 1 to 16, wherein the
15 amount of said flame retardant pressure-sensitive
adhesive layer is from 20 to 600 g/m®.

18. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 17, wherein
salid inflammable cloth is a single fabric or a union

20 fabric woven from a single yarn or a blended yarn
comprising a fiber selected from the group consisting of
staple fiber, cotton, polyester, polyethylene,
polypropylene and acrylic fiber, and having a size of 38
to 300 denier and the density of the fabric is from 25 to

25 450 yarns per inch in both the warp and the weft.

19. The flame retardant pressure-sensitive adhesive
tape as claimed in any one of claims 1 to 18, wherein
said flame retardant pressure-sensitive adhesive layer
and/or said flame retardant composition layer contain

30 essentially no sulfur and halogen.

20. A flame retardant pressure-sensitive adhesive
tape, comprising a cloth substrate having on at least one
main surface thereof a flame retardant composition layer
and a flame retardant pressure-sensitive adhesive layer

35 in this order; said cloth substrate being impregnated and
coated with said flame retardant composition layer; said

flame retardant composition layer comprising a natural
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rubber-base elastomer composed of at least 50% by weight
of natural rubber component, aminoalkylalkoxysilane, a
tackifier resin and a flame retarder composed of a metal
hydroxide and an inorganic flame retardant aid, said
natural rubber-base elastomer being vulcanized with
aminoalkylalkoxysilane, said aminoalkylalkoxysilane being
blended in a ratio of 0.1 to 10 parts by weight per 100
parts by weight of the natural rubber-base elastomer;
said flame retardant pressure-sensitive adhesive layer
comprising a natural rubber-base elastomer composed of at
least 50% by weight of natural rubber component,
aminoalkylalkoxysilane, a tackifier resin and a flame
retarder composed of a metal hydroxide and an inorganic
flame retardant aid, said natural rubber-base elastomer
being vulcanized with aminoalkylalkoxysilane, said
aminoalkylalkoxysilane being blended in a ratio of 0.1 to
10 parts by weight per 100 parts by weight of the natural
rubber-base elastomer; and said tape satisfying the flame
retardant level established by UL510FR.

21. The flame retardant pressure-sensitive adhesive
tape as claimed in claim 20, wherein in each of said
flame retardant composition layer and/or said flame
retardant pressure-sensitive adhesive layer, the ratio of
said inorganic flame retardant aid blended with said
metal hydroxide is from 10 to 50 parts by weight per 100
parts by weight of the metal hydroxide and the total
amount of said metal hydroxide and said inorganic flame
retardant aid is from more than 150 to 800 parts by
weight per 100 parts by weight of the natural rubber-base
elastomer in said layer or composition, said flame
retardant pressure-sensitive adhesive tape containing
essentially no sulfur, antimony, lead, arsenic,
phosphorus and halogen.

22. Use of the flame retardant pressure-sensitive
adhesive tape claimed in any one of claims 1 to 21 for
television parts or a deflection yoke coil.



