1 NON- METALLIC TWST TIE Field of the Invention The
present invention relates to a nonnetallic twist tie
having no core line in the core part or having no wire
for a core line in the core part and being able to
forminto a good wound shapg in a bundle. The tie is
used for binding a material to be bound using a
bi ndi ng machine nostly in food conpani es where bread,
confectionery, et@oNMMETMMIAAWISED TIE sold, in
agricultural garden conpani es where cut flower, etc.
are produced or sold, in electric and el ectronic
i nstrunment conpani es where electric and el ectronic
products with wiring devices are manufactured or
S , ete. ckground Art In the | ong-size wound tw st
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consi derations to environment in recent years, there
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companies where electric and electronic preoducts with wiring

devices are manufactured or sold, etc.

Background Art

In the long-gize wound twist tie of such a type, it is
necessary that, in its repeatedly wound state onto a reel or
the like, there is no slipping down of the tie into reel gap,
no torsionand curl, notwiningand tanglingof ties, no loosening
or disjoining from a reel and smooth drawing-out. Acccrdingly,
soft PVC is used as a regin material for a material to be coated,
a twist tie using a wire which has a big ability of forming a
fixed shape as a core material is wound around a plastic reel
or the like and the regulting one is often used in the case of
binding a thing to be bound by means of a high-binding number
of 50 to 100 bindings per minute.

On the other hand, due to considerations to environment

in recent years, there has been a strong demand particularly



in food conpanies, electric/electronic conpanies, etc.
for a product where no wire is used in core materi al
(or core part) and, further, substance of the
mat eri al used therefor such as coating agent is a
non- hal ogenous materi al such,as an olefin resin. In
order to neet the demand as such, various ties have
been proposed by the present applicant already. They
i@ od Pompargy e e 1dftariese 1dddddni Madeiparaied Qe . for a
No. 60/190, 654 and Japanese Patent Lai d-Qpen Nos.
prickl 293 WBRFamd 9008/ 1881868 imrcoxe Imatianid o aricere part)
tie using a plastic line as a core materi al aan
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%é?ﬁnt No. 5, 154, 964 and Japanese Patent Lai d-Open
2000/ 095, 267 for a non-core twist tie of an

extr usi erdemeaweatg the demand ae sachhevaeieugakties have

where resin such as olefin is used and a wing part is
besarbjpecipedetch byat hai pezbext apsilorar] dﬂnrgatdeetTfeery wineh for

the core part. Thus, in Japanese Ut|I|ty Mod
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where a synthetic resi ine such as polyester is
antbpdpas & eQlF il ResianG a SypPEheRP C PEESOH HHEIeabal coating
such as pol yet hyl ene, pol ypropyl ene or polyester is
mafsedi als; &ncolt i $ig Aedtegrt Nb.. 4n783péhéselfa¥mre¢ﬁe Patent Nos.
Lai d- Open No. 11/293,577, there di scl osurec$or a
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art T8 NBMNod S ype having no core line in the core part where
resin such as olefin is used and a wing part is subjected to
a united extrusion molding together with the core part.
Thus, in Japanese Utility Model Laid-Open No. 60/190, 654,
there is a disclosure for a twist tie which is hardly corroded,
is able to prevent injury of fingertip, does not cause electric
leakage and is able to be used for a metal detector where a
gynthetic resgin line such as polyester is used as a core line
and a synthetic resin material such as polyethylene,
polypropylene or polyester is used as a coating material.
In Japanese Patent Laid-Open No. 11/293,577, there is a
disclosure for a lamination twist tie having a good operation
ability for attachment and detachment where a synthetic resin
line of polyethylene subjected to an elongating treatment is

used as a core line and a plastic film such as a film



used as a core line and a plastic filmsuch as a film

3 vapor-deposited wth polyester is used as a coating

material and a nethod for manufacturing the sane. In

Japanese Patent Laid-Open No. 2000/118,555, there is

a disclosure for a IaninatioE twist tie having the

characteristics of (1) unpacking and back torsion are

easily conducted without returning the bonded part to
vapdoodepsated wid) ddlepedidr tis el aid abkeatid)y material

projection of the core material is noted, etc. where
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core line and nonwoven fabric, paper éyewtl
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in the core part and, for example, there is a disclosure for
a twist tie containing a polymer substance which is a
thermoplastic polymer containing at least 50% of polyalkylene
terephthalate, styrene-acrylonitrile copolymer, polystyrene
and poly(vinyl chloride) having a glass transition temperature
of higher than about 30°C, showing a glass/rubber transition
behavior at the temperature of about 10 to 30°C and having the
characteristics that (1) it is able to be bound and tied by hand
or by a mechanical device, (2) it is able to be bonded/tied,
loosened and re-bonded within a wide temperature range and a
tight binding is able to be retained, (3) it is able to be used
in a microwave oven and {(4) it is able to retain a tight binding
even under a high-temperature treatment.

In Japanesge Patent No. 2,813,994, there is a disclosure
for a coreless twist tie using no core line in the core part

which is composed of a crystalline thermoplastic synthetic resin



In Japanese Patent No. 2,813,994, there is a

di scl osure for a coreless twist tie using no core
line in the core part which is conposed of a
crystalline thernoplastic synthetic resin 4 such as
pol yethyl ene resin, polypropyl ene resin, polyan de
resin, polybutylene terephthal ate resin and

pol yet hyl ene terephthalate resin and gl ass beads
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prepared by elongation where the elongation rate is
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crystallization tenperature of about 100 to 250C In
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ormer I's twmce or nore of the load of the latter
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versus strong binding property are able to be
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core part in which a tensile elasticity lcoad of the convex part
playing a role of the core is 100 to 625 kgf while that of the
flat part playing a role of a wing is 20 to 120 kgf whereby the
load of the former is twice or more of the load cf the latter
and two incompatible properties of easy deformation versus
strong binding property are able to be available at the same
time.

In those twist ties in which the core part has no core
line or wire is not used for the core line of the core part and
the material used for the coating material is constituted from
a non-halogenous material such as olefin resin, improvement in
their properties is significant and, in the shape being cut in
a short size, they fully achieve their function and have been
able to be used without problem. ©On the other hand however,

ability of the core part for forming a fixed shape is esgentially



a non-hal ogenous material such as olef in resin,

i nprovenent in their properties is significant and,
in the shape being cut in a short size, they fully
achi eve their function and have been able to be used
wi t hout problem On the othegx hand however, ability
of the core part for formng a fixed shape is
essentially 5 weaker than wire and, noreover, the
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present invention is to provide a nonnetallic tw st
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The present invention has been achieved for sclving the
problems in the prior art as such and its cbject is to provide
a nonmetallic twist tie in which the function inherent to the
twist tie is of course available and the twist tie is easily
made into a shape of being wound in a bundle whereby its
drawing-out from the wound shape is able to be carried out
smoothly.

To be more specific, an object of the present invention
is to provide a nonmetallic twist tie in a shape of a ribbon
in which both core part and wing part are constituted from a
non-halogenous material and necessary function inherent to the
twigt tie guch as torgion property and binding property are fully
achieved wherein, during formingand retaining its state of being

wound in a bundle, there is little occurrence of slipping down

of the tie into gap of a reel, torsion and curl of the tie itself,



in which both core part and wing part are constituted

froma non-hal ogenous nmaterial and necessary function

inherent to the tw st tie such as torsion property

and binding property are fully achieved wherein,

during formng and retaininggits state of being wound

in a bundle, there is I|ttIe occurrence of slipping

down of the tie into gap of a reel, torsion and curl
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£FdPbots shapsd sppngetallic twist tie having a core
part and a wng part constituted froma

non- hal ogenous material which is characterized in
that total wwdth is 1.5 to 20.0 mm the maxi num

Surmakiness ofe t ravempgopart is 0.02 to O 20 mm and t he
maxi mum thickness of the core part is_0.04-
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In a preferred embodiment of the nonmetallic twist tie
of the present invention, it has a binding property where a
torgion strength is 5.0 to 15 N, a rigidity where a tensile
elasticity is 5,000 to 30,000 Mpa, a property of forming a fixed
shape where the property is 90% or more, a property of retaining
a fixed shape where the rate of retaining the fixed shape is
70 to 95%, a drawing-out property where a degree of curving to
the drawing-out direction is 10° or less and a winding property
where curl radius to the winding direction retains the range

of 50 to 200 mm.

Brief Description of the Drawing
The present invention will now be illustrated on the basis
of the following drawings although those drawings are used for

the illustration only and do not limit the present invention



where curl radius to the winding direction retains the

range of 50 to 200 mm Brief Description of the

Drawi ng The present invention will now be illustrated

on the basis of the foll ow ng drawi ngs although those

drawi ngs are used for the illustration only and do

not limt the present invention 7 at all. Fig. 1 is an

obl i que vi ew showi ng an exanple of a nonnetallic
atwst.tie of the present invention which is wound in

along sizein a bundle form Fig. 2 is an oblique

vi ewEihpwi hg ign axamplld avle aviewnmbralinioc ani sxapipdsofef a

the present invention which is prepared by an ., ,
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..an eﬁangl e. of a nonne gl I '8rtvvi st tie of the present
T fventTon® Wht chn!%olﬁ)lﬁ%% Fe rBy a | ami nation nol di ng.

Fig. ghds an qbl éﬂu%bﬂ'iggiéh@%xﬂgsﬁ%u@f@%ﬁ_ ekatple of a

bi ndi ng machine in whi the nonnetallic twist tie of
ndrites i ESPht wiistvield b@nthe peedntHgrert icn ahdeavi sngrepared
for an exanple of use of the nonnetallic twi st tie of
by hen prettemsiomvepi dongwhere a torsion property is
shown. Fig. 6 is a rough drawing of a .nethod for the
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by N8 TEASWEIBRtnoWienga property of forming a fixed
shape and a property of

Fig. 4 is an oblique view ghowing an example of a binding
machine in which the nonmetallic twist tie of the present
invention is used.

Fig. 5 is a drawing for an example of use of the nonmetallic
twist tie of the present invention where a torsion property is
éhown.

Fig. 6 is a rough drawing of a method for the measurement
when a torsion strength {binding force) of the nonmetallic twist
tie of the present invention is measured.

Fig. 7 is a rough drawing of a method for the measurement
when a property of forming a fixed shape and a property of
retaining a fixed shape of the nonmetallic twist tie of the
present invention are measured.

Fig. 8 is a rough drawing of a method for the measurement
of a degree of curving to the drawing-out direction when the
nonmetallic twist tie of the present invention is drawn ocut from
a wound shape.

Fig. 9 is a rough drawing of a method for the measurement

of curling radius to the wound direction when the nonmetallic



retaining a fixed shape of the nonnetallic twist tie
of the present invention are neasured. Fig. 8 is a
rough drawi ng of a nmethod for the neasurenent of a
degree of curving to the draw ng-out direction when
the nonmetallic twist tie of the present invention is
drawn out from a wound shape. Fig. 9 is a rough
drawi ng of a nmethod for the measurenent of curling

s USid o ft hmavpud iy defieait iwten o ke anonpet-alfiiom & wound
twist tie of the present invention is drawn out froma

shvapmd shape. Description of the Invention Generally,
the nonnetallic twist tie 1 of the present invention
takes a formof nonnetallic twist tie lain an

ext rusi on | di ng t as_shown in Fig. 2 or takes a
D?%ﬁ?ﬁQﬁl%%ﬁﬂgtgw?i%n¥$ Wt tie Ib in a | amnation type
as showld R 91k dhend@IBIc thfstacie abbe taebpresent

prepared, for exanple, by extrusion of a conpounded
i IGEAROBh1 £ @ReWher 6r@ ofarteriad tgENDHS wi 8Sitnid $ad mnam extrusion
conponent into a shape having core part 3 and w ng
m@lating type esndbownahndxig ugi o takegralfamm gifhgowprtallic

the latter tie lb ble to b d,. f
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or a coating™ materl al 6 such as paper or nonwoven

cdminen it Saighdpd Mdwind admeatped-t 3 Enel wimer part 4 to
surface thereof to conduct a |am nation nolding

caibset roneetaiision wnsegtriadsmpadi pgavkl bappre é@ﬁt@r &lie 1b
~state as shown in Fig, 1 mher the are wound in

ig @ﬁ)éespgé)e prepared, for examp %/r making a non- halogenous
plastic core line 5 intrinsic in core part 3 and by layering,
on upside and downside thereof, a coating material 6 of aplastic
film constituted from a non-halogenous resin or a coating
material 6 such as paper or nonwoven fabric where said film is
laminated in the inner surface thereof to conduct a lamination
molding. Those nonmetallic twist ties la/lb are supplied in
a state as shown in Fig. 1 where they are wound in a long size
in a bundle form on a winding jig (reel).

The nonmetallic twist tie 1 of the present invention isg
applied, for example, to a binding machine 11 as shown in Fig.
4 whereby the use in a wound state 2 of as long as, for example,
about 500 m to 5,000 m is made possible although there is no
particular limitation for the length. For such a purpose, it
goes without saying that the binding ability upon binding by
a binding machine 11 such as a torsion strength (expressed by

a binding force measured by a method as shown in Fig. 6) in a



in a bundle formon a winding jig (reel). The

nonnetallic twist tie 1 of the present invention is

applied, for exanple, to a binding nmachine 11 as shown

in Fig. 4 whereby the use in a wound state 2 of as

long as, for exanple, aboutg500 mto 5,000 mis nade

possi bl e al though there is no particular limtation

for the length. For such a purpose, it goes wthout
tenylog stthate 48ehuiwidi Hgr abddngle uporfF iy néi g tbhybe @xcellent

bi ndi ng machi ne 11 such as a torsion strength
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shown in Fi 6).in a 9.torsi state as .shown, for
O@%%@%?wng%i@fl%pﬂgt%%% %ﬁfc_ 3 drit® g vy & Teel
zé,n t%f’ﬁ%da ﬁa&? f éfjcclﬂeat?iy f‘,d'thg_nqrﬁgaal'iﬁe{angling of ties
occurrences of sflpplng down of the tie i nto~gap~ of
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tangling of ties 1 or loosening or disjoining of tie
pie fe¢oned hend eehe@ashsubhdt hapeebeenedoanddt hey shoul d
have been solved. Wien a nonnetallic twist tie 1is
wound'hien & pendesafldim tybeh Bladudd ¥PBBAdia § eynde form
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As a result, when slipping down of the twist tie 1l
losdenigapofdiejebhing csSitre tthemof ther reslnideg samed apt to

tangling of the tw st ties 1 happens for exanple, an
hapeey PP sV 5RAHRE, | BrafpeRortadien #RE ¥@Pst tie 1

upon S Ng. W Lo 2100400 shale o HheTEhR N 1 inco
geﬁﬁ!\”c&t al ESeﬁ.? '&51@%1(91"1 ttl"r-lafé.cgﬂt or twining and tangling of the
twigt tiesg 1 happens for example, an unequal resistance is
resulted in the twist tie 1 upon drawing out from a wound state
2 whereby there ig resulted an inconvenience such as curving
of the twist tie to left or to right.
Further, curl of the twist tie 1 results in a curl in the
winding direction of the reel 2a causing a binding mistake.
On the other hand, digsjeining and lcosening of the twist
tie 1 in a wound shape 2 due to poor property of forming a fixed
shape and poor property of retaining a fixed shape of the twist
tie 1 are the causes for difficulty in twist in the binding using
a binding machine or for breakage of the wing.
The present inventors have intensively carried out
studies for solving those problems and, as a result, they have
found that, when curving degree o upon drawing-out of the twist

tie 1 and curl radius r to a winding direction are controlled



Further, curl of the twist tie 1 results in a curl in
the wnding direction of the reel 2a causing a
bi ndi ng m stake. On the other hand, disjoining and
| oosening of the twist tie 1 in a wound shape 2 due to
poor property of formng a fgy shape and poor
property of retaining a fixed shape of the twist tie
1 are the causes for difficulty in twist in the
w Dt it Bgptesddtge rad kA dahgenachboe saratfeoof dreakageoot causing
the wing. The present inventors have intensivel
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ri ght agai nst t he drawi ng-out direction is kept

by 2 hhinding Thachénsohli seshdt inghén ﬁhblédﬁvgnglléég’lﬂ%‘e
is nore than 10, it often happens that the tie

no ,
vel | Hel 2hgoaiBEREPREY ey % ChrY Saditeng t9 Ghe winding

b|nd|n n1stak is_als cessary t cur,
8% v v Be bR ™ SRR BLE0 e AR, A e geasons

16 A0E ehedQ SQle%WaSE};e thaes oﬁﬁen' J.St tikatot-BEf BaBI 00 mm,
many cases that, when it is nore than 200 nm an

anl pwaiad dCtil a4 b e @eeiifzs and sacennt hnvoss didigpyby banding
binding nachine 11 is difficult while, when it is
maglsine hbh 59 dif £ acubowwiviakel cthemtil d od@ss than 50 mm, a

resulting in troubles for a_continuous
B HRFG %‘ﬁé’ﬁth’geﬁcc‘éﬁ EREUSLHED %haouaﬁ@ﬁdﬁﬂrg ? i%’a’iwuous
oL f4b L4 blRaPihays gt 9.2 binding mechine 11

On the other hand, when difficulty in twist in the binding
using a binding machine 11 and breakage of the wing were
investigated, freguency for finding such inconveniences was
very low in the twist tie 1 where a torsion strength (i.e. a
binding force) was within a range of 5 to 15 N.

On the basis of the findings of the studies as such, the
present inventors have further investigated the shape of a bound
tie 1 where falling down of a twist tie 1 in a wound form 2 into
a gap of a reel 2a, torsion thereof and twining and tangling
of ties 1 hardly take place.

The result was that, in a twist tie 1 where falling down,
torsion, twining and tangling hardly occur, its total width (w
in Fig. 2 and Fig. 3) is within a range of 1.50 to 20.0 mm and,
more preferably, 2.5 to 20.0 mm.

When the total width w i8 narrower than 1.50 mm, function



I nvestigated, frequency for finding such
i nconveni ences was very lowin the twist tie 1 where
a torsion strength (i.e. a binding force) was within
a range of 5 to 15 N. On the basis of the findings of
the studies as such, the prgsent inventors have
further investigated the shape of a bound tie 1 where
falling down of a twist tie 1 in a wund form2 into
of WP wifnp pael 42af thestwistheteol wad Havdliyngadndved and
tangling of ties 1 hardly take place. The result was
frdaiendy of dydmping e torshone fwlhimg agevrangl vrgiiogreased.

twi ni ng and tangli ng hardlé‘)%’/1 occur, its total VS\%flth g(w
When ftgls yidey wHiap 28y sWHAERIGE B¢ AHGY BRTE Aol §@ expanded
2 nm and more preferabl v, 2. i : ;
R EReGEae o B A e A o EL e i art o inding
ofleRf LtHeswi pgepprt 4 of the twist tie 1 was hardly
achieved and frequency of dropping, torsion, tw ning
and tianeh iMEg ichdlceased of WRE windg partler walkann@stigated,
wi dth of the wing part 4 also expanded and there were
t e maxtianes tofi ckaesisng £t thabyieg fert érspsmppreppatefto be

the twist tie 1. When the thickpness of the win art 4
0B8R Foves? | BA1aad. BHESKERERAPLY okAcdd BP Phé fiing

part was .appropri at b 0 %t RO 'rﬁ{l%ém{r?o 02
pr ef ewf?é%l? y,hld'?ﬁ‘:ieo o O(feﬁh%nw%\ﬁegg Eiégkness&{?f e Wwng -
mRaldheft W3S tcNbBNERe ey Q4 sMhstherelf etdnasvddand, for

W ng part 4 was hardly achi eved and, for exanpl e,
etahplag 41108y dapcoh dhe seeha2achy padby losdidn dtoigkn took
place. Wen it was thicker than 0.2 nm there was a
phrobl effhesudh wabr shiigherothahe Ou2ngmupsheliendiagga problem
Then the core part 3 was investigatgd and the naxi mum
such a breakage of the wing upon nding.

Then the core part 3 was investigated and the maximum
thickness h of the core part 3 was found to be taken into
consideration with regard to the total width w.

Thus, in view of stability and of easy binding of the twist
tie 1 uponmaking intc a wound shape 2, it was found to be necessary
that the maximum thickness h (height) of the core part 3 was
to be made thick when the width w became big while, when the
width w became narrow, it was to be made thin.

As a result of further investigation about that, it was
found that both winding property and binding property were
satisfied to the best extent when the maximum thickness h of
the core part 3 was 0.04- to 0.30-fold or, more preferably, 0.05-
to 0.25-fold of the total width w of the twist tie 1.

When the maximum thickness h of the core part 3 was less

than 0.04-fold to the total width w, the shape was nearly in

plate and a stable state was available in winding while, in view



thi ckness h of the core part 3 was found to be taken

into consideration with regard to the total width w

Thus, in view of stability and of easy binding of the

twist tie 1 upon nmaking into a wound shape 2, it was

found to be necessary that jthe maxi mum thickness h

(height) of the core part 3 was to be nmade thick when

the width w becanme big while, when the w dth w becane
ofarimaing ,t fvasrimm Berndde tidrisiombegameswltiecfhétebhert was

i nvestigation about that, it was found that both
hmx@hyn@wp$©@@r@vdam@05|hun@gngruaér@9tmé¢eb6saﬁﬁ§ﬂt§é

to the best extent when the maxi numthic
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dth w,"the shape™was nearly in plate and a stable

béctaili@e whe @viee pablke waswirmdiergethiheinding emdl2soh result,
bi ndi ng, fulcrumfor the torsion becane w de whereby
the tyisst Harellly wad SRdd ten@ o Aupiing W@%@gab’beff@bbfe there
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ar\{g;tl ?Aﬁ%fﬂ?gﬁ (I)Paélg\@s good in terns of a good binding,

e wound shape 2 becane unstable because

the coraRaH i3 YeSINAAE ed ndkeVchdi 82 98Gf 8Bedcore part
result, the twist tie 1 was apt to slip during

3 wirtoh rtgamhet ety drieerse denas ahpossiibi Figy af paﬁulc&:ilragrly in
in falling into the gap and twining and tangling of
vigwoficong idrmahion 1Nt o yolbkeshaperak e éﬁalb%néﬁe%lty

o geTBE paT e PRRRS A COF GHPOLUaRE YoRBEE O [ mapRgptaple
té!‘%éﬂﬁe %h%?ﬁc?ﬁmets%eﬁelhs DQ4DGE(§SOS_i3tnyld to the total width
w.

Then the present inventors investigated a phenomenon
where disjoining and loosening are apt to occur in a bound tie
1 in a wound shape 2. As a result, it was found that, in order
not to cause disjoining and loosening, it is necessary to give
90% or more property of forming a fixed shape and 70 to 95% of
property of retaining a fixed shape to the bound tie 1.

Further, when an investigationwas conducted for a torsion
gtrength in order not to cause a binding mistake in binding,
the twist tie 1 having a binding property (torsion strength)
of 5 to 15 N showed the least binding mistake.

The property of forming a fixed shape, property of
retaining a fixed shape and binding property within the
aforementioned numeral range were achieved ina twist tie 1 where

a tensile elasticity was 5,000 to 30,000 Mpa.



to insist on that shape but the conclusion is that it
is acceptable to have a thickness h in 0.04- to
0.3-fold to the total width w. Then the present
i nventors investigated a phenonmenon where disj 0i ning
and | oosening are apt to ocquf in a bound tie 1 in a
wound shape 2. As a result, It was found that, in
order not to cause disjoining and | oosening, it is
necesHas \t drix idieV @ 1 a3@%cdr yrakeapl epes tiye adbtfatmediphia any of
fi xed shape and 70 to 95% of property of retaining a

the fed lshdpgst.0 They bawndll ithel uspurf kepladhia gere material
i nvestigation was conducted for a torsion stren%tfthIjr
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property of retaining a fixed shape and bi ndi ng
oPpropertyld dhimotde(Faforepenti oned nuneral range were
achieved in a twist tie 1 where a tensile elasticity
was Hi000 nayad0] 000 aVsersi®rnTiss reagsin dbdnadrigcifioyded » the
able to_be obtained by any_of the follow ngs. They
PEREEYISA (M dde 20PSEBRASET cPLBP RGBT inItO §5(Fi g Igpther
which _ibs highly el ongated t tant f
e A bR SRR A e e AR T Eorodlied 1¥s chan
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subjecting to an elongation of 2.5-fold or nore (Fig.
aPer Witkdiregan t inecaahdealapisdiengt In(thediasg H6me)e than

the preferred one in a nechanical binding was 5 to 15
1NN wheoehestneaid cadheas tand tigd upensthenge s {on ndiarfl was

force) was | ess than g N, there was, a ggndin m st ake

apRidedtoa qn@ggéﬁﬁﬁ@q délaluéqc%gsired binding state was noted

such as that the bound part was in a shape of being bunched up
together.

In addition, when the torsion strength (biding force) was
less than 5 N, there was a problem in a function as a twist tie
lsuchasaslippingoff fromathingtobebound 7or adisjointing
by a mere weak force. In the case of more than 15 N, although
there as no problem in a binding force, disjeinting was poor
as a result of too tight binding whereby there was a disadvantage
of difficulty in recycling.

Now, property of retaining a fixed shape will be
illustrated. When the property of retaining a fixed shape was
less than 70%, there were many cases where disjoining of the
tie 1 from the reel 2a was induced while, when it was more than
95%, the recovering force is poor whereby frequency of slipping
down into the gap and tangling and twining of the lines was much.

In a twist tie 1 where the property of forming a fixed



after binding in a mechanical binding. In the case of
nmore than 15 N where a strong | oad was applied upon
the torsion, |oad was applied to a machi ne whereby an
undesired binding state was noted such as that the
bound part was in a shape of 4bei ng bunched up
together. In addition, when the torsion strength
(biding force) was | ess than 5 N, there was a probl em

sHaped WadiQld 3N tasra oow, Stitt was hagdtl aldianed ppthgtbkf reel
froma thing to be bound 7 or a disj ointing_ by a
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fixed shape was |ess than 70% there were nmany cases
witenre dilgjuRitHate Dyt Be vidiegl ihtenat henmeebl2dcwawist tie
i nduced while, when it was nore than 95% the
1 eéoavreeMgUSQMdDédp@@rCM@eaékﬁhdwmé}Ueﬁw- &f (Berppragter,
down into the gap and tangllng twnin

th . .
rqﬁ%ré%e%so AFC AT PRCX USSR T Br EOPﬂgtgﬁ&ﬁ:&?Fw&F tie

o n a fixed 1 h S 9 Al
%Cﬁ 'ig Inalrt;_égn mc:)ljhg ﬁget% alszeﬁ?%\%r{]?ﬁ J%(k 3 t(1'1<!.\@(§,3.I1after,
ré/ﬂé}%’&g tﬂf‘das i) pdgidd©Ofbn repy sive property of the
tie 1 itself was big whereby falling into the reel 2a
or tamglebdtgueidivtiiengai sompsticbeda domponatedi abspobkition
the twist tie of the present invention wll be
whdneust nem ella bygenou di thpe il astiohmersan ie a wiash tzp*éponent

| a of an extrusion nol pe as shown i
arghe bt Aar boRrd oris SAeFBoRS hair JexEPasTort 1PES Lihisgd one

me%rél?ts%lj.leic%etci%égmtéﬁe group consisting of a polyester resin
such as polyethylene terephthalate and polybutylene
terephthalate, a polyamide resin such as Nylon 6 and Nylon 66,
apolvacetal resin suchaspolyvinyl formal and polyvinyl butyral,
a polyolefin resin such as polyethylene and polypropylene, an
acetate resin such as acetylcellulose, a polyvinyl resin such
as Vinylon, starch, a biodegradable resin such as polylactic
acid, a regenerated cellulose resin such as rayon, an acrylate
resin such as polyacrylonitrile and a copolymer of
polvacrylonitrilewithacrylate monomer, a polycarbonateresin,
a polyphenylene sulfide resin, etc. or a mixture of two or more
members thereof.

In addition to the aforementioned thermoplastic resin,
the extrusion tie la is composed of a compounded substance in
which silicic acid represented by white carbon, aluminum

silicate represented by clay, magnesium silicate represented



I b of a lam nation nolding type as shown in Fig. 3
(hereinafter, referred to as a lamnation tie). An
extrusion tie |la conprises a conpounded conposition
where a non- hal ogenous thernoplastic resin is a main
conponent and, with regard 0 the thernoplastic
resin, there is used one ne er selected fromthe
group consisting of a polyester resin such as

bpalales hy eneitatephtpakatatandopat ybik yd ereid compound such
terepht hal ate, a pol yam de resin such as Nylon 6 and

adNyhiore GRwder pa yaa:&tcaiatreesietprﬁmt&si ol ypeileyiiunt gamionate
and pol yvi nyl butyral pol yol ef _in resin such_as
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as rayon, acrylate “resin such as polyacrylonitril

h@dietbai EOP O YY1 syt WAL dxGRInt shill€ add Bnak cplréios black,
nmononer, a pol ycarbonate resin, a pol yphenyl ene

a sUlubmeargsi sucht casorstean it ueeicf awd oFimprestearate, a
menbers thereof. In addition to the aforenentloned
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a co unded substance in h silicic acid
e SO ROUBREC ETRE carn gt et v/ of | feBfdee type, a
t I e, Si te nt 5
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by cal ci um carbonate and nmagnesi um car bonate, a net al

oxi delr epees@ﬁtaeelh@yecaikzﬁnmﬁsoa(ﬂdéfew@g:miummméckness
zinc oxjde and titani um oxide, a netal dr oxi d
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:Lsg?/t(ai'xcaﬁ:?(,l ddede % fi lhleerdlsflfcere%sceb%rnl %P—;‘es%h %E{%e%gd %% E%H.ty is
given to the core part 3 while flexibility is given to the wing
part 4. In Fig. 2, the shape of the core part 3 is shown in
a convex on one side but it goes without saying that the shape
of the core part 3 isnot limited thereto but it may be in convexes
on both sideg and what i1g important is that there 1s a
predetermined difference between the thickness of the core part
3 and that of the wing part 4. In the attached drawings, the
core part 3 is located nearly at the central part but the position
is not always limited to the central part but may be at the end.
The number therecof is not also limited to one but each one may
be formed on both ends or plural ones may be formed at desired
places.

Further, in the extrusion tie la, it is also possible for
further enhancing the rigidity of the core part 3 that the core

part 3 and the wing part 4 are made in different compoundings



a lubricant such as stearic acid and zinc stearate, a
pl asticizers ofatrinellitatetype, a phthal atetype, a
fumarate type, an adi pate type, an azelate type, a
sebacate type, a polyester type and a stearate type,
pignent, etc. are approprigtely selected and added
thereto upon necessity. In view of a shape, there is a
difference in the thickness between the core part 3

ar Gt B2t Wh89oRaMd1 i ri d st dhendeasen usieied Wiastisal katruder.
due to the difference in the thickness, rigidity is .
gi verort ohe e heor kapdy tth® Wanieat ienithbid 1o haissa gonel itytion
the wing part 4. In Fig. 2, the shape of the core _
whiire apLias tdiioupr ¢ Ma teTdgmaRCOBRT bReNg AR | PIgRRYS resin
wi t hout saying that the sha f t r t.3 L
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alkdr oRptt sidgandpehgt minvdieei Agbpatt of. die thike where a
attached drawi ngs, the core part 3 is located nearly
tlrindpelzenic atepant shoh aheppasticofilinsomoPEak@apsising a

limted to the central. part but,ma)‘}be at the I_g%?
nomEhHLPHRRECYREESIN 18 LFdH NS ERkiednReT st iR &herect -

one_nma e rdnbtendsor.lu%_ .
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rigidity of the core part 3 that the Core part 3 and
f11e Md apartT4and epBRder Acdicbier €0l mconpoidimgenbeising

and an extrusion nolding is conducted using a biaxial
l@xe redarodudt ttieredfe prhanth 1m hes dngrithst Rbavei 8|3 base on

has a constitution where a plastic core material _5
wiebrlpmalialy 1§ WBRORafBBeRdhEd AT @eitﬁgc gsyof 10 £o 100
usiusb%ng(s:% 9 Ltls?eg ﬂt%scgulg (tj:%fe(})/r g?telr?onn—llsirhlntsa?t[.{\?g but anything
which is able to retain a property as a wing part may be used.
Two coating materials which are laminated may be same or they
may be different such as paper and PET film,

With regard to the core material 5, a preferably used one
is fine plastic lines compriging non-halogenous resin which is
easily able to be subjected to a plastic deformation having a
diameter of 0.3 to 1.8 mm, being highly elongated to an extent
of 10-fold or more and mainly comprising a polyclefin resin such
as polyethylene and polypropylene, a polyolefin terephthalate
resin such as polybutylene terephthalate and polyethylene
terephthalate, a polyamide resin or the like.

The twist tie 1 of the present invention which is prepared
as such is able to be bound using a binding machine 11 as shown

in Fig. 4 for example. In the binding machine 11 of Fig. 4,

an open part of a bag-shaped thing to be bound as shown in Fig.



bet ween two sheets of coating materials 6 acting as a
W ng part and conprising paper, nonwven fabric or
the like where a thernoplastic resin such as plastic
filmor PE conprising a non-hal ogenous resin is
| am nated in the inner surfgce thereof. Wth regard
to the plastic filmconprising non-hal ogenous resin,
an olefin filmsuch as PE and PP, a pol yol efin
5 tfenrephbhpllat ¢s {nssrsadhimso BEbiaddnBBiroaneacetaf ehe main
filmor a filmconprising |ayered product thereof or
bedy idfintdsi bgntihagabevhine bl brratpomid Senramalovss binding

vapor - deposi ted having a thickness of 10 to 100 is
s il aF]flhféE@r’F%%y t&feeln%ﬁ theiRERSSRE pRvention, it
n O 0%t ohds B0Le A9 RELALN BMOREI ¥ 89 30 our
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as paper and PETTilm Wth regard to the core

affBbeti-balob wipaeipiabby disktighre 50 $of 10@ timestper minute,
I i nes conprising non-hal ogenous resin which is easily
a Hineling meSSabpe:cas edlteota p assmptraﬁea‘ecﬂr ket # @ﬁwrh@xéent

dianeter of 0.3 to 1,8 nmm being hi _ el ongat e
an exEnF B SR o Hreea el v%aﬁ&%%? i wound
fc?m y0| menlt:.one abSUCh n ngo 1%41%%1% K ?Edls also sgsible
Typropylene a poVydT terep al i SsiT SUER

t@%é@lﬁ&uwhgﬁﬁ E@E@Etﬂhaakéietﬁg%wlﬂr? &¥ing in such a
terepht hal ate, a polyamde resin or thelike. The

fémh hdd etk efid ie prasanbut nFeomi ﬂmemmtd i o epat echt in
as such is able to be bound using a binding nmachine 11
a @geﬁh@mmmd&:lgngmhf od nefagiase ¢h & néemﬁusﬂ@ cut product

machi pe 11 an open r shape
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or small winding is able to be smoothly carried during the step
thereof because of the aforementioned good winding property and

drawing-out property whereby it is possible to afford a cut

product having a beautiful finish and a low production cost.

Examples
Method for the Measurement of Torsion Strength (Binding Force)
As shown in Fig. 6, a loop part 8 of the twist tie 1 after
pulling out from the thing to be bound 7 is cut at the position
opposite to the bound part 9 and used as a sample.
In the measurement, the loop ends formed by cutting are
set on the upper and lower fasteners of the tensile tester and

pulled at the rate of 300 mm/minute to measure a binding force.

Method for the Calculation of Property of Forming a Fixed Shape



I's conducted. In the twst tie 1 of the present
invention, it has a property necessary for the
binding and its drawing out fromthe wound shape 2 is
stabilized and, therefore, even in an operation with
a speed of as high as 50 to,300 tinmes per mnute, a
bi nding m stake is able to be suppressed to a m ni nmum
extent. The twist tie 1 of the present invention is
arS erd e st Re f 2111 8§ AEPikedeshapeve and, besides
that, it is also possible to use for a hand tw sting
for trhepeseyiof Jardémioray £ ined stiare am@pﬂrpplea’fcn%rﬁtélnlng
is drawn out fromthe wound formand cut i
a fiEgsk BRAPRe e _AHRRNT 15T 4T tCa8 IR fpﬂ‘@{'}i GdS Fadgrlated
duc uced for the use of hand
beﬁ %}lowﬁﬁgtﬁ?ﬁ8996ﬁeratlon or a cutting operation
f ronblg wi ndi ng, nmediumw nding or small winding is
able to be snoothly carried during the step thereof
becausemfriijhe fatorainat  ofibte @ adthpd Neiakg rErsepert pending)
and dramﬁng-out property whereby it is possible to
af f ol 28 cut{ (Ipr edﬂlgl/hha/)i}ng ddeautiful finish and a

Iom1product|on cost . qgles Met hod for t he
Meas FRIRSHEGPE Fotsiodng 7 Ehger SRRI(RgSEores)impgounding)

shown in Fig.. 6, | oo of the twist tie 1
afteﬁa%Lﬂﬂi 'bu@dfFoﬁ?fﬂgi ﬁ ﬁblp be bound 7 is cut

at the DOS'ﬁuiQ{langgpﬂét&@ehot&eema%ed Pahks9 and used

as a sanple. In the nmeasurenent, the |oop ends forned

by culfing steaigkt- DDnéhBlSI’O@ﬁteahdtWGmr thasMamné&ersl Lines

of the tensile tester and pulled at the rate of 300
m mi nut e tepema¥onelaadingi ng force. N%thod for the

Cal cul ation of Property of Form ng_a leed Shap 8
and Propert {MepswEed ¥W®C%n¢?§e&%h %ab]fge upon
formng a fixed ShaPE,ANdrREGRRLLY 8E 533@1@ 492)

1, : Straight-Line Distance between the Marked Lines
upcon Loading
(Measured Thickness of the Dial Gauge upon Loading
- Thickness of Sample x 2)

l, : Straight-Line Distance between the Marked Lines
Immediately after Being Allowed

l; : Straight-Line Distance between the Marked Lines

after Being Allowed for 2 Minutes

Method for the Measurement of Property of Forming a Fixed Shape
and Property of Retaining a Fixed Shape

As shown in Fig. 7, (1) a twist tie 1 collected from a
wound form in a bundle is cut in a length of 80 mm precisely
to prepare a sample and marked lines M having a predetermined

distance 1 between the lines are formed at the central position



a fixed shape (retaining state to a wound form are
calculated by the follow ng fornul ae. Property of
formng a fixed shape (easiness in bending) B (% = {
(10 - 11) / (10) } x 100 Property of retaining a fixed
shape (easiness in rounding),, R(%9 _ {1 - (13 -
12)/(12)} x 100 1 . Distancé between the Marked Lines
| 0 Straight-Line D stance between the Marked Lines

ofIRMHE Nefindieadirigy ( Megsured ThieClsares «ofist ke 1813 beritgeo as
upon Non-Loadi ng - Thickness of Sanple x 2) 11 .

tShldigght heieedd) sttense tbetividre mhekidr kedesiMids sapdwiched
Loadi ng (Measured Thickness of the Dial Gauge upon,

witdnaidigpl gavaRckhBa¥ipg aRppETing)lasd of ¢ gigheripHdated

SHEERLT SR L T el Shesveen
e el S-Sl A ) Bt gerbuheds

aidahte Ak Rapariy fridel ailitidy wpdr XeshBhape(1A3 are read

shown in Fig. 7, (1) atwist tie 1 collected froma
£ mewhHe fopraduat isvrbofidile dsatghuge b bedp bropeddynpd forming
Ereci sely to prepare a sanple and marked |ines M ,

a hayeRGhaDs HdeErRFMABR TSt e 8 L PrBEERE AR e P mete (Fig.
re f.orned at the central jt.ion 19 of the s l.e :
pg st () LR L aRuoPnkr s Tauny oS8 ReGhe-Line
dj_ag»ﬂag{bé hﬁﬁ@\wgén Lhe SidAdi {hRePRrkRRJiIRIMifrer being

sandw che
allowed (1l;) is measured by a carpenter’'s square followed by
measuring the straight-line distance between the marked lines

after 2 minutes (1;) and a property of retaining the fixed shape

is measured by the aforementioned formula (Fig. 7c¢).

Method for the Measurement of Degree of Curving

Ag shown in Fig. 8, degree of curving to the drawing-out
direction of the twist tie 1 when the twist tie 1 in a wound
state in a bundle is measured. Thus, the tie 1 is drawn out
from a the wound state in a bundle to an extent of about 20 cm
length and a thick paper 15 for the measurement of degree of
curving is attached as shown in the drawing and aligned to any
of lines shown on the thick paper 15 to measure the degree of

curving of the tie drawing out from the wound state in a bundle.

Method for the Measurement of Curl Radius
With regard to the measurement of the curl radius, a curl
radius r to the wound direction is measured as shown in Fig.

9. Thus, a length corresponding to one round is mildly rewind



with a dial gauge 14 having a neasuring |oad of 80 g
as stipulated by JIS Z 0237 (JIS B 7503), a
straight-line distance between the narked |ines upon
non-|loading (lo) and a straight-line distance between
the narked lines upon loading (11) are read fromthe
graduation of the dial gauge 14 and a property of
formng a fixed shape is determ ned fromthe
£ @04 GRnd snedk f amibrd]daad they cand hhreiudheprepared
di al gauge 14 is renoved, the straight-line distance
t tiethvgeipetrtha snheikedgl anes fcpmmheamawta:fetmntb@ﬁwgurl radius
~all owed %12) i s nmeasured b¥ carpenter's sqguare
ig gpeeded the WH@P@P& helsthg gBisel8i st d to the

b h k f
oSSR TR LTS O gkt UMD IEL 0N B0 e
af@%@fﬁ%'%%é of:ml‘i@s(f'@f 5 - c%ihOd for the

asurement of Degree of Curving As shown in Fig. 8,
degree of curving to the drawing-out direction of the
twist tie 1 when the twist tie 1 in a wund state in

Exanplwlle is neasured. Thus, the tie 1 is drawn out

froma the wound state in a bundle to an extent of
abouEXFFUEHOT @ﬁgtqﬁwdawwﬁe%be? RRGSH i mentioned

11}"&6}}3%[{&6%%% 2 % reerr?p(if ug Iaﬂ el F%]tlt%%h%q_eagssgﬂ%n in

gne nes “Shown
Tah#l & Lhirgk 18 %lr b 58{18 Q@é@ﬂéet(g h’:@h deRf tofon ®YVBNGo14d to
the tie g ou fronithe wound state in a

prlagEhe .a Mﬁh@thﬁ@rh&h@n@haﬁéwgﬁ&pﬁ «6f sGown RadFig. Vit hThis
regard to the neasurenment of the curl radius, a curl

wasdiasd im)abmuMnhn@O@imebmi@nf¢smn@ﬁs@rb@ndéeSh@m@repare
in Fig. . Thus, a length corresponding to one round

X URIQR M@eﬁaﬁw 2% Prént8 Hofind R%r%ﬁé’—% REaMSARYIrETERE tor

h I
oS0 e Aol BALBHERY BECPRL b 1L P00 bl
3. Each sample was subjected to a binding machine and subjected

to a practical test and the results thereof are as shown in Table

4.

Example 2

For each of the PE core lines {a to e} mentioned in Table
2, plural core lines were laminated using the coating material
mentioned in the same Table 2 in such a manner that they were
made to reside in the coating material in parallel and, after
that, the product wasg slit in each width to prepare a lamination
tie having a shape as shown in Fig. 3. This was then wound in
about 1,000 m in a form of a bundle to prepare lamination tie
samples B-1 to B-5. Results of measurement for size, shape and
property of the samples are as shown in Table 3. Each sample

was subjected to a binding machine and then to a practical test



is used, the surrounding of the sanple is aligned to
the corresponding arc of the thick paper 16 and the
radius r to the arc is defined as the radius 5 of the
curl. Exanple 1 Extrusion was carried out using the
conposi tion nmentioned in thg conpounding exanple for
the extrusion tie as shown in Table 1 foll owed by
subjecting to an elongation for 3-fold to prepare a
ahdv she t resthave nghéheoshape as shown in Fable?24.This
was wound in about 1,000 min a formof a bundle to
prepare extrusion tie sanples A-1 to A-6. Results of

surenent for_ . size, ape a ert of the
rgEhe L ek SR IS BT e vas

or actRdek Eoftedbihf e B“PF@@SW@@?J Z?éﬁgﬂseifﬁ“aﬂufaﬂumg

Tabl e 4. Exanple 2 For aq%@?ﬁggﬁ}f ¢ore |ingsmdanyt O

p) mentioned in Table ines were

PdiyatiyRAé RebphBbiae (SAe206pati ng maperi al  memik#ned in the

arrer—tHhat—they—were—fade—to
Pmyeﬂ“iyhae ieeionléchrmhiG)g terial 10n paral INa'sppodeiparafter

llldl the Pt oduct—was siit—Tmeach—wdth lUﬁﬁre pare

Zincsteaiie i on  tie having & shapelds showh Saka Fhemical, Industry

This was then wound in |about 1,000 m 1 .
B%‘H'ﬁéplg?? o prepare |anination tlg[g sanpl ggqukﬁemlsgg]d@stry

SOfE et CEREMIOE 0 o Pl o | AL RRAGED)

bi ndi d
PN 27 P59, b 1l o, Techine and ] Rt aodndyy

in Table 4. Table 1 Conpoundi ng Exanpl e of Extrusion
Tie




Conmpounded Conposi ti onConpounded Anmount Nane of
Manuf acturing (part(s) by wei ght) Conpany Pol yet hyl ene
t erepht hal ate (SA-1206)90Uniti ka Pol yet hyl ene resin
(NUC, grade G 10N ppon Unicar Zi nc stearate0. 1Sakai

Chem cal

| ndustry Softener
Pi gment (BM-- 270, PBF-650-S)0. 1Resi no Col or

I ndustry Bari um sulyfsat el0Sakai
CLE- 1000) 0. 0O5Asahi

(Adekapol

Chem cal
Denka
I ndustry

T2 dabl HafelWhtér UakdUsed Tamibatiinat iTae Tie Materi al

Thi eclenace W .ot b Algos ~f
TTIT URNTIT S S VvV UtLinl TNCTTT Ul
Usedatenisk i t ut ijon( m) ( Gopsitution act ur i ng hclsrgsany Width Nam of
Pol yet hyl ene- l{am nat edPET fi | m20300 \E\’Ell' facturi
fil mP88d et hyl dne-1 ami nated fil m20Mei wi®ax | (MM) | Manufacturing
Pol yet hyl ene- ljam nat edPaper 20300 Company
paper Pol yet hyliene-1am nated filnPO| Materi al | Aver 4ge
' > a3 §.- Manuf act uri ng Usedy anef
P%ﬁwl&%nggﬁ%%gf ET&?%PPF care_al 672000ﬁnf PE S?;ooroe
PEIGinf 03300 st r arrgly¥thiibneciammae filk33600M 2@ ui  Chem gdleiwa Pax
Il naduct vy
Polyethylene-laminated | Paper 20 300
paper Polyethylene-laminated film 20
Material Average Line Deniers Name of Manufacturing
Used Diameter (mm) Company
Fine line PE core a 0.67 3000
of PE core b 0.70 3300
strongly- PE core ¢ 0.73 3600 Mitsui Chemical Industry
elongated PE core d 0.78 4000
polyethylene | PE core e 0.86 5000




el ongat edPE core d0. 784000 pol yet hyl enePE core
a0. 865000 23 Table 3 (Part 1) Results of Sizel/ Shape
and Properties e and Sanpl e NunbersExtrusion Tie

Measured Itens and Unit sA- 1A- 2A- 3A- A- 5A- 6Ref .

1 n

Si ze/ Shape Total wi dt hmml. 4G3. 754. 003. 753. 751. 53. 82
Aver age thickness of w ng
part m®O. 100. 050. 120. 100. 100. 100. 10 Core

TdbIe-nbgpatabsgnRabadnkabsestabgchtgks antpresperties

Modo-thi-ekress—of—core—part—mb—46—0-16—06-851-06

1. &d Gample {uRetse off t hi ckness t o t &treslon Tie

wi dt h) (0.72 0. 026) ((—213) (029 (0. Zas)_éu dl‘é( D183 .
Megyresests edEdls Tor S t nerfgt h| (B2 nfdi fry) f ofte) N AS | Refd
] tvr\lll StS7.612.2T0.411.58.0/.530 Average tensile
SiZe§haet i ci t yMpa51505490541052505350502030000 Degr ee of

uryi ng<8 <b<b<p” <5 <9’ g Cuy ]

Tola Wt ] é o P75 | 400|375 | 375 | 15 382
Fadl usmd5100951089512095° Pf operty of | form ng a
A&%@B@%@?&ﬁrgﬁ%%g%ﬁﬁ Propger { Yoef | rekal nd#09| a0 | o1 | 040

shape%5608575736590 Conparativel Exanple-AlX*. |ron
chekee: 0.47 mm - absert | absent | absent | absent | absent | absent | present™
Maximum thickness of core part mm 0.40 0.10 085 1.00 1.10 0.46 07
(Rate of thickness lo total width) (0.288) | (0.026) | (0.213) | (0.29) | (0.293) | (0.31) | (0.183)
Properties
Torsion strength (binding force} N/3 twists 76 12.2 104 15 8.0 75 30
Average tensile elasticity Mpa 5150 5490 5410 5250 5350 5020 30000
Degree of curving <g <5 <5 <5 <5 <9 <5
Curl radius mm 95 100 95 100 95 120 95
Property of forming a shape % 95 96 92 g3 g5 93 93
Property of retaining a shape % 55 80 85 75 73 €5 90

*

* k. iron core:

Comparative Example A

0.47 mm




24 Table 3 (Part 2) Results of Size/ Shape and
Properties pe and Sanpl e NunbersLam nation Tie
Measured Itens and UnitsB-1B- 2B- 3B- OB5Ref . 2

Si ze/ Shape Total w dt hm®.55.01015205. 0 Aver age

thi ckness of w ng partnmD. 08Q. 080. 080. 080. 080. 08 Core
| i ne-present **presentpresentpresent present present
Maxi mum t hi ckness of core part mMmD. 78 0.78 0.81 0.86

Tdb4 D. 6RatRabe REstihtekBessike/tbhgle and Properties

W rlfh\(n '21’)\((\ 1:m/n nQ\/n m:?\/n 040122

vvvvv O }\U. J.LL}

r ﬂe@ﬁSéﬁ@lé&Jmm strengt h (b| nd| ng lfamanm)le\VS
tw st s7.16+56. 05. 85. 34—3—Average—tensite
hﬁ@W@@ﬂﬁ@NﬂMNbal 335013800135@01345@435038egré@(ﬁ Ref.2”
—_Ccurvingsg-t5553565  Curt radiusnmi20145TT5120T30110
Sz¢fgiperty of forming a shape¥959295939285 Property of
TL§%$LE|ggrg:sgagsg%7%L17é¥24 bgb*ggfpgra}lgg Fxgﬂple Bsyo
sverage ticknes SR RI€ | A mm 0.08 008 | o008 | o008 | oo 0.08
Core ling - present ** | present | present | present | present present
Maximum thickness of core part mm 0.78 0.78 0.81 0.86 0.94 .61
(Rate of thickness to total width) (0312) | (©1%6) | (0.08) | (0.057) | (0.047) (0.122)
Properties
Torsion strength (binding force) N/3 twists 7.1 65 6.0 5.8 53 43
Average tensile elasticity Mpa 13300 13350 13800 13500 13450 4350
Degree of curving <g <5 <5 <5 <5 <5
Curl radius mm 120 145 15 120 130 110
Property of forming a shape % 95 92 95 93 92 85
Property of retaining a shape % 85 72 71 71 72 40

*: Comparative Example B
**: DPH core: a

**%. PE core: b

**x%*%: PE core: c

**xk*%. DE core: d
*k¥**xx*: PE core: €

¥kkkk*k. PHET core: 0.55 mm




*HRxx%kx: PE core: e **¥*x**xx PET core: 0.55 nmm 25
Table 4 (Part 1) Practical Test (5,000 shots) Type and
Sanpl e Nunmber sExtrusi on Tie Measured Itens and

Uni t SA- 1A- 2A- 3A-4A-5A-6Ref. 1 Stop caused by wound
state in a bundle Stop caused by slipping down into
gapti nes48120005822 St op caused by torsion and curl of
tieti mes9700000 Stop caused by twi ning and tangling of

Tél:blesSM W@ﬁ@QOQQoﬁfa&:QQaQamégd km Iooosemlbrm@)and

Uul. 51—\1}6| l.y

MeﬂaéddidnserylGMQOOOxO BI'T iAes 73115800980 T Ref. 1

| :
FIUJ CL:LIUII UI LUl © T TTICT al

Stopqadistby wew anentomenonenonenonenone54 Eval uati on of

brdi g proper ty-xx00gxx—Totat _eyat uat T on- XX UOXX
St@@%vfﬁaiava'tpwéowmawbl e A|Ev@Puati®ns o] &xdel® dnt® A% | 2
st 00d; X o9, 90 26 TabJe 4] (Pakt 2) Prdct | cal0 es& 0

SAUEE Y RPN pe and S9fpl e Ruibér $L3ni(ndtilon Tj

sYRASHE Shinb | %‘ﬁ &@i Unilt il Br 23? B 4B Rgf g 1 Hopy |

%ﬁ cf%ﬂn } 39 atelin ? bundl e gt p_cgused by
St&lcéuﬁﬁby%se@g% d.é,c%@ gaFt | f{Rs4p0p008y St og gawsead y| o 0

torsion and curl tileti nes000000
Total numbers of stops times 90 19 0 0 0 58 49
Evaluation on shape-retaining state - x 0 o ] ] X x
Properties
Drawing-out property of tie by naked eye x o 0 0 0 X 0
Binding mistake times 73 115 0 0 0 98 0
Projection of core line at ends fimes none | none | none | none | none | none 54
Evaluation of binding property - X x 0 o] 0 x x
Total evaluation - X X 0 o] 0 x X
* Comparative Example A

Evaluations (o: excellent; A: good; x: no good)



Stop caused by twining and tangling of tiestines800000
St op caused by | ooseni ng and di sj oi ni ngti nes0000025
Total nunbers of stopstinmes53000033 Eval uation on
shape-retai ni ng state-X00000 Properties Draw ng-out
property of tieby naked eyeGQO000 Binding

m st aket i nes83000078 Projection of core |ine at

endst i mes000008 Eval uati on of bi nding property x0000x

THhotal 4 e\(@hy@t Q@nP%QQQQ)éa@OTé@ﬁ:at('SV@OEX@JBS]@Jt%
excellent— A

tions

om T@@Ia,asg’mpanlﬁhbérsabl el4, the nonmeirabtbiT twi st

nt i nventi onHras—shape—aRt—preperty—by
L B-nh=ras2nt B® @ BW $tBHI @ Refi”

. IIauulLIUI, rirruvo

s:musmiaywmsteeihmbuaﬂebundl e, It was noted to be able to
give and retarn—a strapge by Wi st pprmg T down lnto a
Swseéﬁvs'wp'wd%ﬂlﬂtﬁ@apreel t!Hessi pn4anfd Burl %f [t He {ti 8
elt, Lwning and tdnglinglof_t|es anclO I'ooseni gjvo o
S‘B"ic@feﬂpyrﬁ‘irsﬁba“d?“ﬁ"% vvounc st e| wére| very rfare. ‘More ,
raw upon . ndi n@ a [mater ab to Jbe|bqund gnd 0
S‘?ph""’”seﬂpy%‘d""ﬁa"“ Pope "*fv dt TRat |27 t vere al so
m&%&&éﬁﬁlﬁ&%)ﬁmm&&l’nbt of 191@5 I 1V%nt 05‘ thJ nonrget al |0| c 25
twst tie nrpccnt Loventionh has the
ToRMORber 13 §dpé oned constit uttimen anei aceotdiongly,0 it ics 33
Ahl o + A~~~y vy b f nl | cu_nd N Adll At b o (1) AlS o o
UANT O . < U. CAVUTIT UV o .Lll\z T IV Iﬂ A CATTU .Ay\z.\)- \.I./ vIcCll
Evdiultien dh Ehepere®inigatd8d i N a bundl e{farnm slipp ng down o A
Properties
Drawing-out properly of tie by naked eye 0 0 0 o o 0
Binding mistake times 83 0 0 1] 0 78
Projection of core line at ends times ] 0 0 0 0 8
Evaluation of binding property - x 0 0 0 0 x
Total evaluation - x 0 0 o 0 X
* Comparative Example B

Evaluations (o: excellent; A: good; x: no good)

As noted from Table 3 and Table 4, the nonmetallic twist
tie of the present invention has shape and property by which
the necessary function inherent to a twist tie was able to be
fully achieved. In addition, in its wound state in a bundle,
itwasnotedtobeable togive and retain a shape by whichslipping
down into a gap of a winding reel, torsion and curl of the tie
itgelf, twining and tangling of ties and loosening or disjoining
in a wound state were very rare. Moreover, drawing out upon

binding a material to be bound and the binding property at that



into a gap of a reel, torsion and curl of the tie
itself, twning and tangling of ties and | oosening or
di sjoining froma wound state were rare and a snooth
drawing out is able to be carried out. (2) The tie
has all of properties which e necessary for a
mechani cal bi nding and m stake in a nechani cal binding
is very rare. (3) Safety in actual use is very high
tive Skehe aalespecll shoisféotoexanple, no netal wire is
used. (4) The tie is constituted from a non-hal ogenous
naterial and it is a product taking a due considering

in "environnment" (5) The tie is able to be devel oped
Mﬁﬁﬂqn?ﬁuﬁ%ﬁe%%v??%H?% | ong-si ze winding for a

”?Ch. Cal W' 121%‘310“’& st B:bpr %‘%U%Eie ED s%ntﬂalg?wention has

bi ndi on-shaped AGAMEL a

tﬂé’\"asf_toxtén‘?ert@ivéﬁgi THUE RS0 A 2 MRFENHS1y, it is able
constituted froma non-hal ogenous material ,

teharlacses | Zed folldaing odabantaydsis 1.5 to 20.0 mm
the maxi mum thickness of the wing part is 0.02 to
0. 20 fimh #hent hle rude mnwouhﬁcm@sbuaﬁlﬁh‘éomr @19@31% down
0.04- to 0.30-fald of the tQé g

infoh AP Alca RSt FPESACRARA RYTLP |téﬁemtie T¥se1t, cuining

rél aglelrnlrﬁzrgt a: netshat %ooéesflg Sc.Ing e&%:{%l Cj[rgc_?tﬁ&# a wound

Pelaccordin
sthate GRAACHEL éﬁg ér’srﬁ&%h 8N %u%l 2stdgid d Be carried

5,000 to 30,000 Moa. 4. The nonmetallic twst tie

o@weccording to any of cl ai ms

(2) The tie has all of properties which are necessary for
a mechanical binding and mistake in a mechanical binding is very
rare.

(3) Safety in actual use is very high in such a respect
that, for example, no metal wire is used.

(4) The tie is constituted from a non-halogenous material
and it is a product taking a due considering in “environment”.

(5) The tie is able to be developed to broad areas from

a long-gize winding for a mechanical winding to a cut product

for a hand binding.



1-3, characterized in that a property of formng a
fixed shape is 90% or nore and a property of
retaining a fixed shape is 70 to 95% 5. The

nonnmetal lic tw st tie according to any of clainms 1-4,
characterized in that a drawglg-out property where a
degree of curving to the drawi ng-out direction is 10
or less and a curl radius to the winding direction
retains the range of 50 M aAG®& mm

1. A ribbon-shaped nonmetallic twist tie having a core
part and a wing part constituted froma non-halogencus material,
characterized in that total width is 1.5 to 20.0 mm, the maximum
thickness of the wing part is 0.02 to 0.20 mm and the maximum
thickness of the core part is 0.04- to 0.30-fold of the total

width.

2. The nonmetallic twist tie according to claim 1,

characterized in that a torsion strength is 5 to 15 N.

3. The nonmetallic twist tie according to claim 1 or 2,
characterized in that a tensile elasticity is 5,000 to 30,000

Mpa.

4., The nonmetallic twist tie according to any of claims
1-3, characterized in that a property of forming a fixed shape
is 90% or more and a property of retaining a fixed shape is 70

to 95%.

5. The nonmetallic twist tie according to any of claims
1-4, characterized in that a drawing-out property where a degree
of curving to the drawing-out direction is 10° or less and a
curl radius to the winding direction retains the range of 50

to 200 mm.



