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Adhesi ve Tape and Method for Manufacturing the Sane FI ELD OF THE | NVENTI ON
Thi s i nvewDimm7esag at es to an adhesive tape which is used poavipbaiendbd ng or
protection of electric wire and cable, particularly for a wiring harness
for vehicles and relates to a nonhal ogenic flanme-retardant adhesive tape
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wi dely used adhesive tape made of poly (vinyl chloride) is achieved and
toxi c gas such as chlorine is notpganermtash even when burned. This
invention also relates to a nethod for the manufacture of the nonhal ogenic
adhesi ve tape. BACKGROUND ART For bundling and protection of electric wre
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FIELD OF THE INVENTION

This invention relates to an adhesive tape which is used
for bundling or protection of electric wire and cable,
particularly for a wiring harness for vehicles and relates to
a nonhalogenic flame-retardant adhesive tape in which good
usability as same as in the case of the conventionally and widely
used adhesive tape made of poly(vinyl chloride) is achieved and
toxic gas such as chlorine is not generated even when burned.
This invention also relates to a method for the manufacture of

the nonhalogenic adhesive tape.

BACKGROUND ART

For bundling and protection of electric wire which
constitutes awiring harness for vehicles, there has been widely
used an adhesive tapemade of poly(vinyl chloride) (PVC) inwhich
an adhesive layer is formed on one side of a tape substrate
comprising soft poly(vinyl chloride) (PVC). 1In the adhesive
tape made of PVC, there are advantages of good usability such
as that degree of elongation when wound on electric wire

constituting a wiring harness is appropriate, that it can be
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1 WD 03/070848 PCT/ JP03/ 02079 easily cut by hand upon cutting the tape,
etc. and, in addition, there is an appropriate flanme-retardant property as
wel | . | n wementosyear s however, preservation of the envirorgeapros/ta® been
considered to be inportant and there is a tendency that the use of

pl astics of a vinyl chloride type which are thought to be the sources for
generation of toxic dioxin is suppressed and thereby devel opnent of
substitutes for adhesive tapes made of PVC is in progress. For exanple, in

the gazetd.g;;of, Patan} nale- ugbn @8¥L18§k:hd Bepe, i st desat biad aadnenbal, ogeni ¢

fl ame- retardant adhe5|ve tape in which the tape conprises a resin

composi tign, 1 gﬁ%&%ﬁ%ﬂé“%?&ﬂ%tr%%a%ﬁa%ﬁr%rb@e@@&cﬁsaw@tha|Ogen|C

flame retardant |s m an ol efinic polynmer and an adhesive |layer is
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electric mnre havi ng relatlvelx di a hardn ess _such as gPover
cable, it to be the sdurces for genheration o ox1c ioxin is suppressed

and thereby development of substitutes for adhesive tapes made
of PVC is in progress. For example, in the gazette of Patent
No. 3,007,081, there isdescribed anonhalogenic flame-retardant
adhesive tape in which the tape comprises a resin composition
having an oxygen index of 22 or more in which a nonhalogenic
flame retardant ismixedwithanolefinic polymer and an adhesive
layer is formed on one side of a tape substrate in which a 25%
modulus at a tensile speed of 300 mm/minute is from 0.8 to 1.5
kgf/mm®, a 100% modulus is from 1.4 to 2.0 kgf/mm®, tensile
strength per mm width upon 100% elongation is from 0.2 to 0.4

kgf/mm and elongation upon breakage is 100% or more.

DISCLOSURE OF THE INVENTION

However, although the above nonhalogenic flame-retardant
adhesive tape shows a good bundling force to electricwire having
relatively big diameter and hardness such as power cable, it
shows a poor following property to electric wire when winding
on electric wire having a relatively small diameter such as an

electric wire constituting a wiring harness for vehicles, and
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shows a poor follow ng property to electric wire when winding on electric
wire having a relatively small dianmeter such as an electric wire

const i t utwogsa7osis i ng harness for vehicles, and 2 WO 03/ @C@9#&/02079

PCT/ JP03/ 02079 there are problens that lifting (gap) is apt to be forned
between the tape and the electric wire when bundl ed and that the bundl ed
electric wire becones | oose or the finished appearance is interior. In
addi tion, hardness of the tape substrate is sonewhat high and, therefore,

a W ring harness has oar, so ﬁ $3 %i{s kes eb@cfiz pabi,Lbhy in
at t achi nd €3 ST E’Irgg,ﬁeg‘ &h%ug Egr,gvﬁé a cg?en ar no J?’%g having a qui ck
production speed is carried out in the n r { AP ﬁapggrate,
the tape FpstPatdd: %“Eﬁ%?%g%Vﬁfﬁﬁq}ﬁqn%?#é?ggéﬁ?rgsa o‘groﬁ1 and,
therefore, the manufacture is carried out_eit er., S%H" T di le(_:lrrlrgl diigg or by
an i nf | atflGe TR e HOGRVRPS 4°9S8i & Tndi | PR A ST ow
production speed and, as conpared with a c%l endart nol di n]g itﬁ .
pr oduct i VintheLii® ron| ylrabRR@1 okl 4 hRRRANEERr Phelsr 2208 t AOTGHT ahi APl ati on
nmol di ng shows sonmewhat high production speed as conpared with that of a T
die nDImaﬁmeWhﬂih¥Hmdﬂ@tﬁhﬁ?@fp§eu§mﬂﬁ3pq@%En?ﬁﬁﬁaéﬁhﬁﬁoﬁﬁgfﬁaﬁﬁSof t he
cal endar nolding. Mreover, in an inflation nolding, there is a
di sadvantaage ithmékeara diddeperaitildkyess dftageiresit Viehg Algse tc-
Further, when a calendar molding having a quick production
speed is carried out in the manufacture of a tape substrate,
the tape substrate which is a molding material adheres to roll
and, therefore, the manufacture is carried out either by a T
die molding or by an inflationmolding. However, a T diemolding
usually has a slow production speed and, as compa;ed with a
calendar molding, its productivity is only about one-third.
Furthermore, although an inflation molding shows somewhat high
production speed as compared with that of a T die molding, its
productivityisusuallylessthanaboutone—halfofthecalendar
molding. Moreover, in an inflation molding, there is a
disadvantage that variation in thickness of the resulting tape
substrate is big as compared with other methods.

The present invention has been achieved in view of the
circumstances as such and provides a nonhalogenic
flame-retardant adhesive tape having similar flame-retardant
property to adhesive tape made of PVC, producing no toxic gas
even when burned, having better usability and softness than

adhesive tape made of PVC and conventional nonhalogenic
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substrate is big as conpared with other nethods. The present invention has
been achieved in view of the «circunstances as such and provides a

nonhal ogewb®3/ofdsasre- r et ar dant adhesi ve tape havi ng si m | arcirljaose2o®t ar dant
property to adhesive tape made of PVC, producing no toxic gas even when
burned, having better usability and softness than adhesive tape made of
PVC and conventi onal nonhal ogenic 3 WD 03/070848 PCT/ JP03/ 02079

fl ame-retardant adhesive tape, being suitable especially as a wring

harness fqr, vefigles aRd. BRL 00,80l fhd OLRabiYs QL aBlle AASbd i a ORPEAL hON Of

attachin ing harness to vehicles, etc. T I nvention provides a
fape i n SigH DERURREPe 15 S Sbh T S Hre B e RoL e aaue
Cape  coMPRHEGNE § REashbaY FAEE TN PO Hedcrneresn o abhesive
| ayer, wherein the tape_substrath%B resin co éﬁ%tion hggéggpgan oxygen

i ndex of iZvesytiggr PTEHIET i REEBARPOLPE TS NS Rt ¥nwith

which a nmetal hydroxide is mxed, and said base resin conprisigg g
reactiveq@nﬂgﬂqgﬂghgﬁtfhaﬁﬁqieq%ﬁgant adhesive tape 1n a g

productivity as well.

In order to achieve the above objects, this invention
provides a nonhalogenic flame-retardant adhesive tape
comprising a tape substrate having provided thereon an
adhesive layer,

wherein the tape substrate is a resin composition having
anoxygenindexcﬂf220rnmre,saidresincompositioncomprising
a base resin with which a metal hydroxide is mixed, and said
base resin comprising a reactive propylene soft resin, and

wherein the tape substrate has a 100% modulus of less than
1.4 kgf/mm? at a tensile speed of 300 mm/minute, and a 100%
elongation load of less than 0.2 kgf/mm per mm of width.

This invention further provides a method for producing
a nonhalogenic flame-retardant adhesive tape, which
comprises:

(a) mixing a base resin comprising a reactive propylene
soft resin with a metal hydroxide to thereby prepare a resin
composition having an oxygen index of 22 or more;

(b) subjecting the resin composition to a calendar

molding to thereby prepare a tape substrate having a



wherein the tape substrate has a 100% nodul us of less than 1.4 kg f/ MW at
a tensile speed of 300 nm m nute, and a 100% el ongation |oad of |ess than
0. 2 kgf/ mwo operosasn of wi dth. This invention further provi @es/Jrozevivod for
produci ng a nonhal ogenic fl ane-retardant adhesive tape, which conprises:
(a) mxing a base resin conprising a reactive propylene soft resin with a
nmetal hydroxide to thereby prepare a resin conposition having an oxygen

i ndex of 22 or nore; (b) subjecting the resin conposition to a cal endar

mol di ng }%~tgg%ﬁ%ﬁ;@%ﬁ%ﬁﬁﬁkﬁSEQPeaﬁHbStrate having a 4 WO 03/070848

PCT/ JP0O3 pre ermned thickness; and (c) form ng an adhesive | ayer
on one surface of the tape_ s . TN E HE

| NVENTI ON Thi s (icr)lveﬁ?lr%lnr?%vialnl gﬁ%%vgg{égi]ﬁ%%% Fated isnggggtggﬁyk gfleogg?lgom.
Wth regard to % tape substrate in the nonhal ogenic f |ame-retardant
adhesiveﬁﬂ%ﬁ??ﬁ % his invention, netal hydroxide as a flane retardant is
m xed wth a base resin containing a reactive propylene soft resin and the
resulting resin conposition

BEST MODE FOR CARRYING OUT THE INVENTION

This invention will now be illustrated in detail as
follows.,.

With regard to a tape substrate in the nonhalogenic
flame-retardant adhesive tapeof thisinvention, metal hydroxide
as a flame retardant is mixed with a base resin containing a
reactivepropylenesoftresinandtheresultingresin composition
is molded into a shape of tape. In the propylene soft resin
of a reaction type, propylene and ethylene propylene are
polymerizedat the same time and, as comparedwith other propylene
resins, it has a high softness thereby a tape substrate having
a high softness can be prepared. In addition, the reactive
propylene soft resin is an olefin type and is a non-crosslinked
type and, therefore, it has an advantage that it can be recycled
easily.

Examples of the characteristicsof the reactivepropylene
soft resin are that specific gravity is about 0.88 (JIS K7112),
tensile strengthupon100% elongationisabout 6.7MPa (JISK6251),
tensile breaking stress is about 14 MPa (JIS K6251) and MFR is
about 1.5 G/10 minutes (JIS K7210).

In the present invention, the term “soft” is defined as
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is nolded into a shape of tape. In the propylene soft resin of a reaction
type, propylene and ethyl ene propyl ene are polynerized at the sane tine
and, as cwopanes4vi th ot her propylene resins, it has a hipgh/Jsafi2omss
thereby a tape substrate having a high softness can be prepared. In
addition, the reactive propylene soft resinis an olefin type and is a
non-crosslinked type and, therefore, it has an advantage that it can be
recycled easily. Exanples of the characteristics of the reactive propyl ene

sof t resifhAlg tdhat, SRec! Lhdgrayirkykhsiabout 0. 88 (JI'S K7112) , tensile
strength upon 100% el ongation is about 6. 7 MPa (JI SK6251), tensile

br eaki ng stressgkg)?ggg£%%§ %%%gi%%ﬁ%l@%@ﬁ)réyy$ VER ;S 1 13R9Wt 14 Bh&d 10

m nutes (JIS K7 invention, the term"' soft" is defined

as 5 WO H%%&%ZHOE%BWE I ARO3ID0LG LD 0fyy B0, 04 L aes gyndere Ul S,k7245. The

reactive e toresin’is ble in the market as we and, for

o ade. ot PGS ERAHDI TS TR BBy R, TR ST ey has oo
appropriately used. The base resin may be either_a sole active propyl ene
g

soft resMPIRGIOHEE Molfe & dOKWETPe e §OFPRFPRr6?Eé$yr%§?

The base resin may be either a sole reactive propylene
soft resin mentioned above or amixture thereof with other resin
upon necessity. With regard to the resin which may be mixed,
olefinic resin such as polyethylene or polypropylene may be
listed. A mixing ratio at that time is appropriately selected
within a range satisfying the latter-mentioned tensile
characteristic upon making into a tape substrate.

With regard to metal hydroxide which is a flame retardant,
known one such as magnesium hydroxide, aluminum hydroxide and
calcium hydroxide may be used and two of more thereof may be
mixed and used as well. Mixing amount of the metal hydroxide
with a base resin'is selected so as to satisfy the similar
flame-retardant property to adhesive tape made of PVC or,
specifically, oxygen index of 22 or more (JIS K7201-2) and the
latter-mentioned tensile characteristic when made into a tape
substrate.

As the mixing amount of the metal hydroxide increases,
the flame-retardant property becomes high, while the tensile
characteristic lowers. 1In the present invention, even though
flame-retardant property has priority, it is preferred that the

6



upon necessity. Wth regard to the resin which may be m xed, olefinic
resin such as pol yethylene or polypropylene may be Ilisted. A mxing ratio
at that twomsiososappropriately selected w thin a range satcsfipoangoidhe

| atter-nentioned tensile characteristic upon naking into a tape substrate.
Wth regard to netal hydroxide which is a flane retardant, known one such
as magnesi um hydr oxi de, al um num hydroxi de and cal ci um hydroxi de may be

used and two of nore thereof nay be m xed and used as well. M xing anount
of the |. h i.de i, £ .0y i S isfy the
simlar n%\&ﬁ{aln%g%@t% é!rnga% W&regf\)%ﬁgﬁ%gr rgjggﬁe%sﬁ \-I;%Ssteﬂ e eer?n%deglo 8? g&/%xgra%lt

ifical i nd f 22 J K7201-
Bt tor - natt RO COrRIT e Wy ednrindTeT Roho R hes 20 4he 0SB rate

As the m xing anbunt of the netal hydroxide increases, the flanme-retardant
property %%%n%%smgh, while the tensile characteristic lowers. In the

present invention, even though f |ame-retardant rogl)ert has priority, it
is preferred tH&eRaee rﬁWéSWWWb’?@%@ ChPRitHG*aRBTr of the

nmetal hydroxide is suppressed to an extent of about 50 parts by weight
based on AV Pt s RprEsinglst féfleRe 1BREECRRS] Foftener, ultraviolet

absorber, etc. within such an extent that flame-retardant
property and tensile characteristic are not lowered. All of
them may be known ones which are commonly mixed with adhesive
tapes.

The resin composition which is constituted as above is
molded into a shape of tape to give a tape substrate and, in
the present invention, a calendar molding method having an
excellent production speed can be adopted therefor. In the
manufacture of the conventional nonhalogenic flame-retardant
adhesive tapes, tape substrate is manufactured by means of a
T die molding or an inflation molding. This is because, in a
resin composition in which common olefinic resin is used as a
base resin, a tape substrate which is a molded product adheres
to a roll when a calendar molding is carried out. Therefore,
up to now, it is unavoidable to manufacture by means of methods
in which the production speed is low such as a T die molding
(about one-third of the calendar molding method) or an inflation
molding method (about one-half thereof). 1In addition, in an
inflation molding, there is a disadvantage that variation in
thickness of the resulting tape substrate is big as compared
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The base resin may be appropriately mxed with antioxidant, colorant,
inorganic filler, lubricant, softener, ultraviolet absorber, etc. within
such an ewoanw7dshat fl ane-retardant property and tensil ePchraresizerd stic
are not lowered. All of them may be known ones which are commonly m Xxed
with adhesive tapes. The resin conposition which is constituted as above
is nmolded into a shape of tape to give a tape substrate and, in the
present invention, a cal endar nol ding nethod having an excellent

product i 89tﬁﬁ%eaq {GA0 p&r ﬁgﬂ%gg t hg{ efOprekBnt haveRRAYHAGIBH D Wiertdie

conventi onal nonhal ogeni c ane-retardant adhesive tapes, tape substrate

i's manuf ac%%.rreedsibr}/ogeaapga&t.ign.t}ripoi £s %le@lgﬁﬁ@few ikNfd ably@bd@igiag. This

i s becaug®, “ima’ resin conposi n in whi comon ol efinic resin is used

oS8 225 ASERaahe 808 AP ALS INED Y 8 ermlded peodly adbtes, (o 2

roll g iscarried efore, up to now, it is

unavoi dable to manufacture b ns of t hod I i : ti

spﬁgq islpdﬁPﬁﬁEﬁ Séo?'H?é¥ﬂgfg?ﬁﬁrmfgg8ufIiﬁg#ghggaggFE?ﬁggggﬁgﬁdgsn
mol di ng net ho or an inflation | dj ng et hod t -half th f
I n addit i6nhigh a8Rd VAFLat+Bh hBIgﬁﬁﬁkngﬁﬁrési%méfﬁfgadegﬁtage thatereo )

variation in thickness of the resulting ta ubstra i i
7 Theconditionforthecalengarmgﬁdingisngéﬁégtfgéﬁgglfonpared

limitedbutmaybeappropriatelysetdependinguponconstitution
of the resin composition, aimed tape thickness, etc.

It is preferred that the thickness of the resulting tape
substrate is from 0.03 to 0.4 mm or, particularly, from 0.05
to 0.15 mm. When the tape thickness is less than 0.03 mm, it
is too thin to give sufficient strength whereby the tape is apt
to be broken. On the other hand, when the tape thickness is
more than 0.4 mm, cutting by hand becomes difficult and
workability becomes poor.

In the present invention, the tensile characteristic of
the tape substrate is that a 100% modulus at a tensile speed
of 300 ml/minute is less than 1.4 kgf/mm? and a load upon a 100%
elongation per mm of the width is less than 0.2 kgf/mm.

When the 100% modulus becomes 1.4 kgf/nmf or more, the
tape is hardly elongated in winding the tape around electric
wire and 1ifting is apt to be resulted between the tape and the
electric wire. It is particularly preferred that the 100%
modulus is from 0.7 to 1.2 kgf/mm®.

When a 100% elongation load per mm of the width becomes
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WO 03/ 070848 PCT/ JP03/02079 w th that in other methods. In the present
invention, a propylene soft resin of a reaction type is used, thereby it

i S now poseidloas4t 0 manufacture a tape substrate by a cal eacdaromabt ng

met hod i n which adhesion to roll does not take place, production speed is
high and variation in thickness is small. The condition for the cal endar
nolding is not particularly Ilimted but maybe appropriately set dependi ng
upon constitution of the resin conposition, aimed tape thickness, etc. It

|5 pref erd ?inh?%mtchcemggéc §a}9% tshﬁaf§§§'|etl'd?1%; altefas %‘égétée?‘ta%o'v% from

0.03 to artlcula romO0.05 to 15 mm When the tape

LPLZESEE% B tf@?%ﬁiec?éf@*% 3 P e SR RS when ¢ he
tape thickness i.s {ing \ an o] | t d
Wﬁl’ kabi | i t8F KeESMEs BBB?SSI%QWepmS%%{tn%ve% on, gfiﬁ%t%ﬁ%&g byl t an
characteristic of the ta ubstrate is 100 d t I
sPeed (ﬁoﬁﬁﬁﬁ?ﬂqqﬁﬁdﬁéfﬁgq WWEQWEB Ciﬁsfﬁ%ﬁz ﬁ%ggpﬁg c& 8ﬁlgeggb%f

el ongation per mqmof the width is |ess than Q.2 kgf/ en .t 100%

nodul us HeicfRsred A£h&f 9 M%oﬁlﬁﬁﬂéthﬁe?OéapeeF ﬂ%l&%lwdrﬁg‘t &3 in

w nding the tape around electric wre and lifting is apt to be resulted
bet ween tfeom apeddned thel kgf/mm.

After that, an adhesive layer is formed on one side of
the above tape substrate, and thereby the nonhalogenic
flame-retardant adhesive tape of the preéent invention 1is
completed. Incidentally, the adhesive may be that which has
been known for adhesive tapes and there is no limitation for
the layer thicknessaswell. Inaddition, thereisnolimitation
for the method of forming an adhesive layer and, for example,
there may adopt a method in which an adhesive is dissolved in
an appropriate solvent and the resulting applying solution is

applied to a tape substrate and dried.

EXAMPLES
The invention will be explained below in more detail
by reference to Exanples. However, the invention should

not be construed as being limited to these Examples.

(Preparation of Adhesive Tape Sémple)
“M142E” manufactured by K. K. Tokuyama (a reactive
propylene soft resin) (100 parts by weight) was mixed with 40
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electric wire. It is particularly preferred that the 100% nodulus is from
0.7 to 1.2 kg f/ M. When a 100% el ongation | oad per nm of the width
becones WoOW®0OB4O70848 PCT/ JP03/02079 0. 2 kgf /mm or meceJroineotseape is
hardly el ongated as same as above and, when electric wire is bundled to
prepare a wiring harness, the wiring harness shows poor softness which
badly affects the operation of its attachnment to vehicles, etc. It is
particularly preferred that a 100% el ongation |oad per nmof the width is

from 0. 04?%&9-93, Klgfi/gf{@oto‘%nta%e%q%m h%%ﬁ?@%%‘fﬁy@ygﬁﬁ de?f R4 @i one

|
si de of e above tape substrate, and t e nonhal ogenic

fl -ret : j.\ve : r I t] i | et ed.

et dent arTo0 oo amned setes Pt el Sirloc Y 8 SR kR W Tafhesi ve
tapes and there is no limtation,f the l.ayer thickness as well. In

aggi fi on,m?ﬂg?(g :(ér%(guﬁjn?? a?éeo%d: 19°Ioor Wﬂ‘énﬁe%ﬁoalg? for iR g Wi Htesi ve

I d, f le, there adopt a nethod in which an adhesive is
di £30| 32&’1?}%%8%2%& 3% @1 O D8Rt BN A MESHE H@Saﬁwgf%(g FHUtion is
applied to a tape substrate and dried, EXAMPLES The invention wil] be

expl ai nedtBaf o als noresHesbe| and dried to prepare a nonhalogenic

flame-retardant adhesive tape (a product of the present
invention) .

For the sake of comparison, a resin composition was
prepared by mixing 50 parts by weight of an ethylene-ethyl
acrylate copolymer, 40 parts by weight of an ethylene-vinyl
acetate copolymer, 10 parts by weight of polypropylene and 40
parts by weight of magnesium hydroxide and subjected to an
inflation molding method (production speed: 20 m/min) to give
a tape substrate having a thickness of 0.050 mm. An adhesive
was applied onto the tape substrate and dried to prepare a
nonhalogenic flame-retarding adhesive tape (a conventional
product) .

Also for the sake of comparison, a tape substrate having
a thickness of 0.050 mm was prepared using poly{(vinyl chloride)
moldingmaterialsbyacalendarmoldingmethod (production speed:
50 m/min) . An adhesive was applied onto the tape substrate and

dried to prepare an adhesive tape made of PVC.

(Measurement of Tensile Characteristic)

Each of the tape substrates was subjected to measurements
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by reference to Exanples. However, the invention should not be construed
as being limted to these Exanples. (Preparation of Adhesive Tape Sanpl e)
"ML42E" meouwBauisus ed by K. K. Tokuyama (a reactive propylPemarexi207o esi n)
(100 parts by weight) was mxed with 40 9 WO 03/070848 PCT/ JP03/ 02079
parts by wei ght of magnesi um hydroxi de and well kneaded and the resulting
resin conposition was subjected to a cal endar nolding nethod (production
speed: 50 mimn) to give a tape substrate having a thickness of 0.050 mm

An adhesive, yBg ARRL1GE, ALy WpRS16 PG SR AP pRRndrd £4 e PhgEAr & 2

nonhalog@ni ane-re esive tape (a product of the present
invention). Far the sake of .co [ . A [ eS] | QR as 3ppepar ed
by nixingkgﬁlgﬁ?Fgrﬁyg&giaﬁgegpgﬁé g? % gﬁégé%ﬂyi aggi%g%% copol ymer, 40

parts by wej ght of an ethyl ene-vin acet at.e polymer, 10 parts by wei ght
of pol yprBpP Snd1H6 T ﬁP?g by éé?ﬁﬂtlg?&ﬁ%g%egiun1hydroxide and
subjected to an inflation nolding nethod (production speed: 20 nimn) to
give a tape substrate having a thickness of 0.050 mm An adhesive was
applied onto the tape substrate and dried to prepare a nonhal ogenic

f | ane- r et @adifigmadhiest v tlddd inw ednvérs)onal

Thirty electric wires each having full length of about
350 mm and diameter of 0.5 mm were tied up in a bundle and then
bundled by means of a half-wrapping (piling of one-half width
of the full width of the tape) of each of the above adhesive
tapes. Then it was allowed to stand for a predetermined period
and the 1ifting between the adhesive tape and the electric wire

was checked by naked eye. The result is shown in Table 1.

(Evaluation of Softnesé of Wiring Harness (WH))

Thirty electric wires each having full length of about
350 mm and diameter of 0.5 mm were tied up in a bundle and then
bundled by means of a half-wrapping of each of the above adhesive
tapes to prepare a sample. The sample was set on a palir of
cylinders (diameter: 19 mm) arranged with an interval of 100
mm in such a manner that the sample crossed the cylinders at
right angles.

After that, the surrounding was kept at a measuring
temperature (-10°C, 10°C or 30°C), the sample was pulled down
at the central part between the cylinders and the highest load
from the sample was bent until it fell down from the cylinders
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product). Also for the sake of conparison, a tape substrate having a

t hi ckness of 0. 050 nm was prepared using poly (vinyl chloride) nolding
mat er i al swby3sa7msad endar nol di ng nmet hod (production speed: pC3QPOT/OTNTY) . An
adhesive was applied onto the tape substrate and dried to prepare an
adhesi ve tape nmade of PVC. (Measurenent of Tensile Characteristic) Each of
the tape substrates was subjected to neasurenents 10 WD 03/070848

PCT/ JP03/ 02079 of 100% nodul us, | oad upon 100% el ongati on per nmm of w dth
and tenS|Ie st rengt:h ot speed of 300

m i nut 825THE? F’Bs%bt Hggegh%%@%ﬁng%ﬂ%ol(wﬁ?lréngtl on of Lifting of
Tape) Thirty electric wres each having full length of about 350 nmm and
dianeter of 0. 5 mmwere tied up in a bundle and then bundled by neans of
a half-wapping (piling of one-half width of the full width of the tape)
of each of the above adhesive tapes. Then it was allowed to stand for a
predeterm ned period and the lifting between the adhesive tape and the
electric wire was checked by naked eye. The result is shown in Table 1.
(Eval uation of Softness of Wring Harness (WH)) Thirty electric wires each
having full |ength of about
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350 mMm and dianeter of 0. 5 mmwere tied up in a bundle and then bundled
by nmeans of a half -wapping of each of the above adhesive tapes to
prepare aweaaprm4ss The sanple was set on a pair of cylindecsJedii@mexer: 19
mr) arranged with an interval of 100 mmin such a manner that the sanple
crossed the cylinders at right angles. After that, the surroundi ng was
kept at a neasuring tenperature (-10'C, 10'C or 30'C), the sanple was

pull ed down at the central part between the cylinders and the highest | oad
fromthe sanple was bent until it §gli.dpwn fromthe cylinders 11 WO

03/ 070848 PCT/ JP03/ 02079 was neasured. The result is shown in Table 1. 12
WD 03/ 070848 R@lakdhan©2079| Tmidl € Conkandibnah( doductefithe UniAdhesivevieps i pnal
Product [of the Adhesive Tapé ProductPrddostent i oinventicle of M@ of PYO0% Modul us
E?I/eg/l\/th]ﬂoﬁ%fM Quitis# TO0% ET oRgiagrhon Lopgd Kgfi/mm g2 0./05 0. 14 Tens l e
soft-g-ll 1 bl@/@i@n%éd 226.71 Kghhfnl "0 @3 Tape Nnoiggd Not not @d not hoted

Tensile Strength kgf/mm? 2.4 2.0 2.4

Lifting of Tape - noted Not noted not noted

Soft- | -10°C N 110 105 120

ness |10°C N 65 60 70

of WH ['30°C N 40 40 40

Pro- Molding Method - inflation calendar roll calendar roll

duc- | Production Speed m/min 20 50 50

tivity | Thickness Variation - big substantially | substantially nil

nil

As shown in Table 1, it was noted that the product of
the present invention showed no lifting of the tape and had good
softness in bundling a wiring harness particularly at low
temperatures as compared with the adhesive tape made of PVC and
with the conventional product.

Tape thickness of the tape substrate was also measured
and variation in the tape thickness was noted in the conventional

product.

INDUSTRIAL APPLICABILITY

As illustrated hereinabove, it 1s now possible to
efficiently manufacture a nonhalogenic flame-retardant
adhesive tape having similar flame-retarding property to
adhésivetapemadeofPVC,producingnotoxicgasevenwhenburned
andhavingbetterusabilityandsoftnessthanadhesivetapemade

of PVC and conventional nonhalogenic flame-retardant adhesive
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ness 1 OOC N 65 60 70 of WH 30-C N 40 40 40 Pro- MIlding Method inflation
cal endar roll calendar roll duc- Production Speed mmn 20 - 50 50 tivity
Thi cknesswUasiasi#on bi g substantially substantially nil ®C/JPodARo®hown in
Table 1, it was noted that the product of the present invention showed no
lifting of the tape and had good softness in bundling a wiring harness
particularly at low tenperatures as conpared with the adhesive tape nade
of PVC and w th the conventional product. Tape thickness of the tape
substrate_was al so neasured and variation in the tape thickness was noted
in the conventional product. | NDUSTRI AL APPLI CABILITY As illustrated

her ei nabove, it is now possible to efficiently manufacture a nonhal ogenic
flame-retardant adhesive tape having simlar flame-retarding property to
adhesi ve tape nade of PVC, producing no toxic gas even when burned and
havi ng better usability and softness than adhesive tape nmade of PVC and
conventi onal nonhal ogenic flane-retardant adhesive 13 WO 03/070848

PCT/ JP0O3/ 02079
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tape. 14 WD 03/070848 PCT/JP03/ 02079 CLAIMS 1. A nonhal ogenic

fl ame-retardant adhesive tape conprising a tape substrate having provided
t hereon awoadhemuse |ayer, wherein the tape substrate isPaTIIesi/on079
conposition having an oxygen index of 22 or nore, said resin conposition
conprising a base resin with which a netal hydroxide is m xed, and said
base resin conprising a reactive propyl ene soft resin, and wherein the tape
substrate has a 100% nodulus of less than 1. 4 kg f/M\ at a tensile speed
of 300 M m nute, and a 100% el ongataus | oad of | ess than 0.2 kgf/nm per
mm of width. 2. The nonhal ogeni c flame-retardant adhesive tape according
to claiml1, wherein the tape substrate has a thickness of 0.03 to 0.4 nm
3. The nonhal ogeni c fl ane-retardant adhesive tape according to claim1 or

2, wherein the {ape hs SEhulobals Lundidid - Al R ealh@d ok Wapag
produci ng a nonhal ogeni c
e AL B 23 EhR LS, U B0VEREW I Pkied 2hePbBh M GuRBSRuLESI N
layer,
wherein the tape substrate is a resin composition having
an oxygen index of 22 or more, said resin composition comprising
a base resin with which a metal hydroxide is mixed, and said
base resin comprising a reactive propylene soft resin, and
wherein the tape substrate has a 100% modulus of less

than 1.4 kgf/mm” at a tensile speed of 300 mm/minute, and a 100%

elongation load of less than 0.2 kgf/mm per mm of width.

2. The nonhalogenic flame-retardant adhesive tape
according to claim 1, wherein the tape substrate has a thickness

of 0.03 to 0.4 mm.

3. The nonhalogenic flame-retardant adhesive tape
according to claim 1 or 2, wherein the tape is useful for bundling

and protection of wiring harness for vehicles.

4. A method for producing a nonhalogenic
flame-retardant adhesive tape, which comprises:
(a) mixing a base resin comprising a reactive propylene

soft resin with a metal hydroxide to thereby prepare a resin

15



soft resin wwth a nmetal hydroxide to thereby prepare a resin is WO

03/ 070848 PCT/JP03/ 02079 conposition having an oxygen index of 22 or nore;
(b) subj ewDing7dshe resin conposition to a cal endar nol di mgTIROI/I2ETEDY
prepare a tape substrate having a predeterm ned thickness; and (c) form ng
an adhesive | ayer on one surface of the tape substrate. 16

composition having an oxygen index of 22 or more;

(b) subjecting the resin composition to a calendar
molding to thereby prepare a tape substrate having a
predetermined thickness; and

(c) forming an adhesive layer on one surface of the tape

substrate.
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