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 shapelin a bundle. The tie is
used for binding a material to be bound using a

bi ndi ng machi ne nost in food conpani es where bread,
conf ecti onery, etcNQﬁ&MﬁﬁﬂﬁH%ﬁnﬁﬁ oriEol d, 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

B Ta &f cehBackgepungnArt In the | ong-size wound tw st
tie of such a type, it is necessary that, inits

repeattt prewent shetetoohoralateed tor a ddenéikelitherist tie
is no slipping down of the tie into reel gap, no
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plastic reel or the like and the resulting one is
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companies where electric and electronic products with wiring

devices are manufactured or scld, etc.

Background Art

In the long-size 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 torsionandcurl, notwiningand tanglingof ties, no loosgsening
or digjoining from a reel and smcoth drawing-out. Accordingly,
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 resulting 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 cother hand, due to considerations to environment

in recent years, there has been a strong demand particularly



in recent years, there has been a strong demand
particularly 2 in food conpanies, electric/electronic
conpani es, etc. for a product where no wire is used
in core material (or core part) and, further,
substance of the material used therefor such as
coating agent is a non-hal ogenous material such as an

olefin, resin.. In order to et the demand as such,
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a lanmination twst tie using a p astic ne as a core
g teindlagand pape nodl-elleldehdigsimate®igl fleh BR afEflefin
or PBT) as a coating material; and U S. Patent No.
Es79Y., 313, Japanese Patent Nos. 2,520, 403 and

2,813,994, U S. Patent No. 5,154,964 and Japanese
Pat entlﬁéﬁraieéjoéﬁ Rset2686/ geBiangy apopugbnoaES LSt fiLes have
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2U3e® ,293%693 iaNG ,BBLe i als, patent No. 5,154, 964 and Japanese
Patent Laid-Open No. 2000/085,267 for a non-core twist tie of
an extrusion type 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-OpenNo. 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
synthetic resin 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 resgin
line of polyethylene subjected to an elongating treatment is

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



I n Japanese Patent Laid-Open No. 11/293,577, there is
a disclosure for a lamnation twist tie having a good
operation ability for attachnent and detachnent where
a synthetic resin line of polyethylene subjected to
an elongating treatnent is used as a core line and a
plastic filmsuch as a film3 vapor-deposited W th
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part and, for exanple, there is a disclosure for a
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prepared by means of an extrusion molding having no core line
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,
locsened 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 Japanese Patent No. 2,813,924, there is a disclosure

for a coreless twist tie using no core line in the core part

which is composed of a crystalline thermoplastic gynthetic resin



characteristics that (1) it is able to be bound and

tied by hand or by a nechanical device, (2) it is

able to be bonded/tied, |oosened and re-bonded within

a wde tenperature range and a tight binding is able

to be retained, (3) it is ablé to be used in a

m crowave oven and (4) it is able to retain a tight

bi ndi n even under a high-tenperature treatnment. In .
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100 to 625 kgf while that of the

a disclosure for a plastic-bound tie having no core line in the
core part in which a tensile elasticity load of the convex part
playing a role of the core ig 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 of 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 f£ixed shape is essentially



flat part playing a role of a wing is 20 to 120 kgf

whereby the 1load of the fornmer is twice or nore of

the load of the latter and two inconpatible

properties of easy deformation versus strong binding
property are able to be avail &le at the same tine.

In those twist ties in which the core part has no core
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conpletely satisfactory tie has been avail abl e yet.
Object of the Invention

The present invention has been achieved for solving the
problems in the prior art as such and its object 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
ig 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-halogencus material and necessary function inherent to the
twisttiesuchastorsionpropertyandbindingpropertyarefully
achievedwherein, during forming and 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,



oj ect of the Invention The present invention has been
achieved for solving the problens in the prior art as
such and its object is to provide a nonnetallic tw st
tie in which the function inherent to the twst tie
is of course available and thé twist tie is easily
made i nto a shape of being wound in a bundl e whereby

its .draw g-9u fromthe nd shape is_able,to be
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and binding property are fully achieved wherein,
HoPT nghe ovAvAg 8hdtfetaining its state of being wound

in a bundle, there is little occurrence of slipping

dowmn of the tie into gap of a reel, torsion and curl
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00S isjorning in a wound state and, during
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bei ng wound in a bundl e and nechani cal binding of a
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drawi ng-out fromthe wound state. Summary of the
Ienehtteredhe fppeser | AVBNhRbAJEBPHEes Madexrial which  is
ribbon-shag ti,e _having a cor
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thickness of the core part is 0.04- to 0.30-fold of the total
width.

In a preferred embodiment of the nonmetallic twist tie
of the present invention, it has a binding property where a
torsion 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 ig 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 ig 10° or lessg 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 inventionwill nowbe illustrated on the basis
of the following drawings although those drawings are used for

the illustration only and do not limit the present invention



characterized in that total wwdth is 1.5 to 20.0 mm

the maxi mum thickness of the wing part is 0.02 to

0.20 nm and the nmaxi mum thickness of the core part is

0.04- to 0.30-fold of the total wdth. In a preferred
enbodi nent of the nonnetallic7tw st tie of the

present invention, it has a binding property where a
torsjon strength is 5.0 to 15 N, a rigidity where a

f%erRtte elasticity is 5 000 to 30,000 Mpa, a property

of forgn ng fixed_ shape where the.praperty_is 90%-.0r
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of the Drawi ng The present invention will|l now be .
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nonnetallic tw st tie of the present invention I ch
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an oblique view showi ng an exanple of a nonnetallic
hisstlanienatfiemengr@bmmt i nvention which is prepared

by an _extrusion nolding. . o

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

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

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 ig drawn out 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



Fig. 3 is an oblique view show ng an exanple of a
nonnetallic twist tie of the present invention which
is prepared by a lamination nolding. Fig. 4 is an
obl i que view showi ng an exanple of a binding machine
in which the nonnetallic tws8 tie of the present
invention is used. Fig. 5is a drawing for an exanple
of use of the nonnetallic twist tie of t he present
FHvhtt oh wherte PR on PrOPeray fiss drgpEweutrifgong a wound

s a rough drawi ng of a nmethod for the neasurenent

" a torsion strength (binding force) of the

nonnetallic twist tie of the present invention is
nmeasured. Fig. 7 is a rough drawing of a nmethod for

Ddecrasiseent thahefvenpieperty of formng a fixed
shape and a property of retaining a fixed shape of
t he ndémrsrdlix, tvidstnonmeetodlihe tpissentiei hvefit tbhe present
are neasured. Fig. 8 is a rough drawing of a method
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invention is drawn out froma wound shape
Pegrripiddecopasie ilomyeheirena non-halogenous resin is a main
component into a shape having core part 3 and wing part 4 to
conduct an extrusion integral molding while the latter tie 1b
is able to be prepared, for example, by 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 a plastic
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 is
applied, for example, to a binding wachine 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



Generally, the nonnetallic twist tie 1 of the present

invention takes a formof nonnetallic twst tielain

an extrusion nolding type as shown in Fig. 2 or takes

a formof nonnetallic twst tielb in a lamnation

type as shown in Fig. 3. The Porner tie lais able to

be prepared, for exanple, by extrusion of a

conpounded conpositi on_where a non-hal ogenous resin is
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gap of a reel, torsion thereof, or twining and tangling of the
twist ties 1 happens for example, an unequal resistance is
resulted in the twist tie 1 upon drawing ocut from a wound state
2 whereby there is 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 directicon of the reel 2a causing a binding mistake.

On the other hand, disjoining and loosening 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
a2 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 a upon drawing-out of the twist

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



torsion state as shown, for exanple, in Fig. 5is to

be excellent and, noreover, in a wound shape 2 such

as winding on a reel, occurrences of slipping down of

the tie 1 into gap of a reel 2a, torsion and curl of

the tie 1, twining and tanglilng of ties 1 or

| oosening or disjoining of tie 1 fromthe reel 2a is

not.  preferred and they shoul d have been _sol ved. Wen
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binding by a binding machine 11.

On the other hand, when difficulty in twist in the binding
using a bkinding machine 11 and breakage of the wing were
investigated, frequency 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 is narrower than 1.50 mm, function



studies for solving those problens and, as a result,
they have found that, when curving degree a upon
drawi ng-out of the twist tie 1 and curl radius r to a
wi nding direction are controlled 10 wthin a
predeterm ned range, a good sthte of draw ng out
causing no induction of binding nistake is able to be
ﬁhleved Thus, as shown in Fig

necessar
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winding directionis to be within a range of 50 to
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the other hand, when difficulty infw st in the

bi ndi nmemﬁmg:memmdjmgh&awhngepaﬁt andvdy eakiagewfthan 0.02
the wing were investigated, frequency for finding
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wound form 2 into
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, inview of stability and of easy binding of the twist
tie 1 uponmaking into a wound shape 2, it was found tobe necegsary
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 wasg nearly in

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



a gap of a reel 2a, torsion thereof and tw ning and
tangling of ties 1 hardly take place. The result was

that, in atwist 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, nore preferably, 2.5 to 20.0 nm Wen

the total wwdth wis narrower than 1.50 mm_ function

3 Pigdime HGpaEr £or Brettrriiprbagaae wigde Wheyppy it was

hi ; ¢ dr . on il
B Y G TR nePaasaar BURGASBL “PE RPGeEo) fisn TS e
wi dth of &ihe fo%gg“ Rahy %lﬁ%}?&sﬁ%ﬁ%m EH.di.ckg%%% Wb Ls more

many cases of causing fro or torsion binding o

thentodsirdi@ cb cMerdche WhiieknessaDEhbigh W Rgt PRdd odbod in
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aherc gl tiog eoparied was investigated and the maxi mum
t hi ckness h of the core part 3 was found to be taken
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Thus, in view of stability and of easy binding of the
TWiTERe QOer @Worhraldieg Bft §hevWRodid FdRape paritdcuderly in
\;Jpeuvpgftcooxpsei eerca SiSOaI{ ¥Ln the wound shape 2, there is no necessity
toinsist on that shape but the conclusion isthat it is acceptable
to have a thickness h in 0.04- to 0.3-fold 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 necesgsary 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
strength 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 in a twist tie 1 where

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



that the maxi mum t hi ckness h (height) of the core part

3 was to be nade thick when the width w becane big

whil e, when the w dth w becane narrow, it was to be

made thin. As a result of further investigation about

that, it was found that bothi3 nding property and

bi nding property were satisfied to the best extent

when the maxi numthi ckness h of the core part 3 was
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1 was apt to slip during w nding reby there was a
yimschs Divhielry tat B4 b NG demdtdl |(bAGdiAgOLbheegaPa@Ntss than
twining and tangling of ties 1. Although it is
PUs st i ee e snakei ndievs mapeabe gihzh asr2 lpartenidig hthnpediately
&&onvex .on one side as shown in Fig. 2 particularly in
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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
lsuchas aslipping off froma thing tobe bound 7 or a disjointing
by a mere weak force. In the case of more than 15 N, although
there as no problem in a binding force, disjointing 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



w. Then the present inventors investigated a

phenonmenon where disjoining and | oosening 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

di sjoining and | oosening, it 14 necessary to give 90%

or nore property of formng a fixed shape and 70 to

95% of property of retaining a fixed shape to the
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doredngl endi xedrshapey PEOPeELYc8h. retaining a fixed
shape and bi ndi ng property within the aforenentioned
nuer aow amge: axdrad saolii enedwistattivi 8F the phaseere ingention
tensile elasticity was 5,000 to 30,000 Mpa. 13 The .
Wehsibe illastimtsd by abilveldindandist & medmeyraddyicotwist tie
the follow ngs. They are (1) the use aof a, plastjc core
Haré FRCE S YRYG "3 IHRPCHRS 2Fi YHPYP éfonyat ed (pgrapnatter,
S Ud U] QLI ( b99ic twist ti
%%# |ﬁ% of° & conpéhn e éﬁbgggﬂcgkd?g'%ﬁ%@%%gggﬁFIEWlSt tie
lk§o§®&@ﬁi@idtﬁ%ﬂm@¥d§ﬁgltﬁ§é hBGsROwRAreF PH9af (ABre®hafter,
2.5-fold or nore (Fig. 2).” Wth regard to a torsion
Hfreengid {dbiasliagldrofce)jonheiepreferred one in a
mechani cal binding was 5 to 15 N. In other words, o
when #ie sdrdisgrrsitiendehcopbrdicsg Roreapowndeflegsgmposition
han 5 N, there was a _bi ndi m st ake .such as a
i Ai ﬂc@nrmiagg{lgp§ thermoplastic resin is a malin component
and, with regard to the thermoplastic resin, there is used one
member selected from the group consisting of a polyester resin
such as polyethylene terephthalate and polybutylene
terephthalate, a polyamide resin such as Nylon 6 and Nylon 66,
apolyacetal resinsuchaspolyvinyl 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 biocdegradable resin such as polylactic
acid, a regenerated cellulose resin such as rayon, an acrylate
resin such as polyacrylonitrile and a copolymer of
polyacrylonitrilewithacrylate monomer, apolycarbonate resin,
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



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 b®ing bunched up

together. In addition, when the torsion strength

ébidin force) was less than 5 N, there was a problem
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hardly aligned with the reel 2a or the like in
pelncisizeandyden addi t aonstempatsi weps operitgmernf, tkec. are
tie 1 itself was big whereby falling into the reel 2a
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the twist.tie of the present inventigon wll be ,

1T ustPat S RE & Y1ty CTREG 5 fofibt SFPRESt 4 &he Flickness
between the core part 3 and the wing part 4 and the reason therefor
is that, due to the difference in the thickness, rigidity 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 gides and what is important is that there is 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 locatednearly at the central part but the position
is not always limited to the central part but may be at the end.
The number thereof 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 of an extrusion nolding type as shown in Fig. 2
(hereinafter, referred to as an extrusion tie) and a
nonnetallic twist tie I|b of a lam nation nolding type
as shown in Fig. 3 (hereinafter, referred to as a
am nation tie). An extrusioridie |la conprises a
conpounded conposition where a non-hal ogenous
thernoplasti¢ resin_is a main_conponent and, wth
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ketatere twesehestishofiscadding vekkuliede, 6 aqioing asyd wing part
resin such ~as Vinylon, starch, a biodegradable resin
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apol ycarbonate resin, a polyphenylene su e resin,
veittth regaad okt lue plafsttmof OIm BBmer i BEABelch (T ®@pdnold resin,
addition to the aforenentioned thernoplastic resin,
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subst an which silicic acid represented by white
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M is mostly used although they are non-limitative 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 cne
is fine plastic lines comprisging 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 polyolefin 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.



and magnesi um car bonate, a netal oxide represented by
cal cium oxi de, nagnesi um oxi de, zinc oxide and
titani um oxide, a metal hydroxide represented by
magnesi um hydr oxi de and al um num hydroxide, a filler
such as barium sul fate and carbon bl ack, a |ubricant
such as stearic acid and zinc stearate, a

lasticizers of a trinelljtate type, a phthal ate type, ,
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lzangl & hheromengy ardcebsnd, tiwee térs @i rdiekekord iits thatwing out
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Hrerertho whnd ehengmt 18 whizbd Lilzed bindi t $hegedioren even in
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attached drawings, the core part 3 is located nearly
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rigidity of the core part 3 that the core
operationoracuttingoperation frombigwinding, mediumwinding
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



part 3 and the wing part 4 are nmade in different
conpoundings 16 and an extrusion nolding is conducted
using a biaxial extruder. On the other hand, the

lam nation tie I b has a constitution where a plastic
core material 5 conprising a n@gn-hal ogenousresin

being easily subjected to a plastic deformation is
inserted between two sheets of coating materials 6

& My wioly Petrainamg @ofixédi Sigapaper, nonwoven

fabric or the like where a thernoplastic resin such

as pl asFeperitym of ARWEMT i 8i nfilxed nehapal ogedoysroperty of
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pol ypropyl enepodr pohyokalding terephthalate resin such

as pol ybutyl ene terephthal ate and pol yet hyl ene

(Measured Thickness of the Dial Gauge upon
Non-Loading - Thicknesgs of Sample x 2)

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

1. ¢ 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 P;roperty 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



terepht hal ate, a polyam de 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 nmachi ne 11
as shown in Fig. 4 for exanple. In the binding
machi ne 11 of Fig. 4, an operepart of a bag-shaped
thing to be bound as shown in Fig. 17 5 for exanple
is inserted into a bindin roove 13 of the main _body
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is measured by the aforementioned formula (Fig. 7¢).

Method for the Measurement 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 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



As shown in Fig. 6, a loop part 8 of the twist tie 1
after pulling out fromthe thing to be bound 7 is cut
at the position opposite to the bound part 9 and used
as a sanple. In the nmeasurenent, the |oop ends forned
by cutting are set on the upper and | ower fasteners
of the tensile tester and puIIed at the rate of 300
m nut e neasur e _a hi ndi force. Method for_the
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I?I}Pc]?:%éjggéj%yl&fha%%tnal ra]llrrc]: %o:l.EI éﬁ% Sha e Pro ertfy curl radius

i'Xed “shape an proper S

{4 xadeahane,d r et al-0iRgi a4 akbe & Mﬂﬁefq m)alai” ed to the
calculated by the fol | owfng fornul ae. Property 0

dorre sgord  hy ed - bEpehé aasi Flegspetr benshddhe Ba¥is(2Gko the
- 11) / (10)) x 100 Property of retaining a fixed
ahrapes (¢abinmedsas nthe onading) SRE% the{¢url(13 - 12) /
(13) } X 100 1 Di stance between the Marked Lines 10
Strai ght-Li ne D stance between the Marked Lines wupon
%% I{ ging (Measured Thickness of the D al Gauge upon
oadi ng - Thickness of Sanmple x 2) 11

Str ai gtk NerPlegbanes- Rl ween 4N, Mﬁé@n | N8Si oV ARt i oned
Loadi ng (Measured Thi ckness of the uge upon

iroadien gomp olitidikite s8:0fp 1%amYre t)heZ)extru51on tie as shown in
Table 1 followed by subjecting to an elongation for 3-fold to
prepare a twist tie having the shape as shown in Fig. 2. This
was wound in about 1,000 m in a form of a bundle to prepare
extrusion tie samples A-1 to A-6. 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 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 was 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 teo a binding machine and then to a practical test



12 . Straight-Line D stance between the Marked Lines

I mredi ately after Being Allowed 13 : Straight-Line

Di stance between the Marked Lines after Being Al owed
for 2 Mnutes Method for the Measurenment of Property
of Form ng a Fi xed Shape andIProperty of Retaining a
Fi xed Shape As shown in Fig. 7, (1) atwist tiel
collected froma wound formin a bundle is cut in a
FAgERE of e BB i phetpetl §ret 8spFipuield Sakpre4and
marked |ines M having a predeterm ned distance 1
between the lines are forned at the central position

ﬂ@bl@fltE%mﬁéﬁﬁh@n@FE&améﬁk O&ZEXEQ%S%%%p&Qé s mildly

hent so.as Lgn he site of the marked
||n9§0nMour§1e§€6ﬂmsﬂbﬁd W UamQOLﬁHUé’dArﬁ@Mgf‘ 14~Iahﬁ§\6fmnlﬁactunng
nmeasuring load of 80 g a$ stipul ated JIS Z 02

(JIS B 7503) a straight | i(pest (sc)ib;stvelglhi)s )etvveen Cdn’many

Irat KCU IIIICb PUIT 1TUTT= IUIdIIIg \IU) d.llu [7} blld.l glll'llllc

Relvsthalaeeteispbigie ($A4x&206hr ked 11 nB& upon | bakikng (11)

gre read fromthe gradu Tionm of _the di auge 14 and
|yﬁp‘é6|5%err@§'”8\?&} @FWE@ al fixed dhape is B@g @ HhigRsq

453 Y%a edf‘gf’rigﬁgé' oned o " he ol parfiterhilbausty

betvveen the marked lin i nmed .
Hkifth 30 e UL sty

Inmpd (12) is asured by a car

mmgt\dferaépbmmmm neaspring folgg strai Jhéahﬁ Défka

| st anece af ween a faa-Vd arl lLinac af t (=4 m putes
ea—1+HesS et

R@&ht@hﬁﬂopﬁmm& of rptainirmgtthe fi xRebuaﬂaﬂm Industry

A ad £ o oal
nmeasul UU Uy l. IIC al orefren I oRet T o =& I_I U b

Met hod for the Measurenment of Degree of Curving



As shown in Fig. 8, degree of curving to the

dr aw ng- out

twist tie 1 in a wound

Thus, the tie 1

in a bundle to an extent of amut 20 cm

is drawn out

direction of the twist tie 1 when the
state in a bundle is neasured.
froma the wound state

ength and a

thi ck paper 15 for the neasurenent of degree of

curving is attached as shown in the draw ng and

BThrined Matamy aloUsechders Aoy nerk itce Tile ck paper 15

to Ufe the [degree of _curving o e 11 eldramng

out nﬁ&i@ﬂafhe wdund st &08stt4ion pundi e.-llh‘ SﬁojW"gP t heiam of

Measu nt of |[Curl Radius Wth regard,to thge ,

weasupgﬁgnt of |the curl radius, a curl(””?adiJé,mp])tAV“"""jfaCtu”ng

the wound direction is nmeasured as shown in Fig. 9.Company

Thus, a Ipngth Pnrrpcpnndi ng to one round islmldl Vi

PoyethpidneRmirfateld MRETMIRIND state in a pundpe and 3Igpen

cut. A previ oughy—prepared—thick—ppper—36—havi ng |arcs

REJrflmhe measur grRslyethplienelaminatedfimus | i s 26sed, | t he | Meiwa Pax

surroundi ng of [the—sanpte—+s atigned—to the

Rodethwleplaainatedaepeit t he thi ck paper 162Gnd t h¥0r adi us

r tothe arc i efined as the radius of "t he cuyrl.
Snpl e 1 Ext r YEOHRNHERSRARRE At | usiBh the

conposi tion nentioned

the extrusion ti

e as_shown in

I'n the conpoundi ng exanple for
Table 1 followed by

subj eqfadyg  t0 an el oﬁgﬁrﬁ'mnef or |3-h@ids t G Héﬁ@%ﬁaﬁﬁfacturing
twist tie having|the shape as shown I n Fijg. 2. I'S

seil i n about 1p; ) a|f f g bundl
éfngfg.at;?risgun 3ﬂgﬁ§§gngsa gr?LoA g. ggsuf?g@g}
Rinediseir emg PE chra |si ze, 8BApe and prifperty of the
?ar’rpl es are as srowrT_Tfable
) PE core b 3300
strongly- PE core ¢ 0.73 3600 Mitsui Chemical Industry
elongated PE core d 0.78 4000
polyethylene | PE core e 0.86 5000




3. Each sanple was subjected to a binding machi ne and
subjected to a practical test and the results thereof
are as shown in Table 4. Exanple 2 For each of the PE
core lines (ato e) nentioned in Table 2, plural core
lines were | am nated using thescoating materi al
mentioned in the same Table 2 in such a manner that
thei were made to reside in the coatlng material in

F

PaPap| 1 @EREt it &esuliat of el othare vaRd sPrepenties

W dth TO0 prepare a fam nation Ti€ having a shape
as sho FF%ﬂQfN “*Thils was then mpun&MWWmnabout

a1 of 2 Pupdl 9 g Argpare Lafi narion :
sanp es B-1t0 Resdl ¢ of e surenen% flor*® Ref. 1
§%@@e shape and property of the sanples are as shown
n Table 3_ Each sanple was._subjected to a bhinding
machitne and t hen|t am@ pr acdki dakzst eskoe2d sgnd the | 15 3.82
resutt-s—t-hereef—are—as—shownr+r—Ftable 4— Table—1
@mnwwmndﬁmgmﬁwanplempf Extwougi ags Ti ezConpaunded | 010 0.10
Conposition—Conppunded—AmotntName—of I‘kauuu aeturie
@gﬁm (s) by wei ght) -Conpaisnt Fags]eryetabmte rpesent | abseat | absent | present™
hthalrate (SA-1206)] 90 UnitT Ka Potyethylene 1esin

ﬂl’fl ‘”@‘Feéstféw@?a“m Nibpdn Whi galf'0zil neSst etate!®. 1 046 | 07

Ahe ATy (23 o8 (ARSI € 48 Saie
%‘ STk R, [0 dlend® | A ész ) G ogor) o b | ose
@l Denka Pigment (BMF-270, PBF-650-S) 0.1 Resino
Colorlndustry 2
Torsion strength (bindtng force) N/3 twists 76 12.2 104 1.5 8.0 75 30
Average tensile elasticity Mpa 5150 5490 5410 5250 5350 5020 30000
Degree of curving <§ <5 <5 <5 <5 <g <5
Cur radius mm 95 100 95 100 95 120 95
Property of forming a shape % 95 96 92 93 a5 93 93
Praperty of retaining a shape % 55 60 85 75 73 65 90
*; Comparative Example A

*% . iron core: Q.47 mm




Table 2 Material Used for Lamnation Tie Mteri al
Constitution Thickness Wdth Namof Used (m) (mm
Manuf acturi ng Conpany Pol yet hyl ene-| am nated PET
film20 300 PET film Polyethyl ene-lam nated film 20
Mei wa Pax Pol yet hyl ene-| am nat ed Paper 20 300 paper
Pol yet hyl ene-l am nated film 20 Materi al Average Line

A D e (e

; 3303tro | PE |core ¢ 0.73 360
Cheni carZPE T Pgu'%ersel ongat ed PE core dBi('i1 2iOOO

RALNMEEINERE ore e -%g 5000, 23 -E"%bl %4 ar551) Ref,2*
nd Pr

operties e an

dMyaer s Extrusion Tie Measured Itens and Units A—l A-

ON

A—3—A-4-~A-5A-6-Ref—1 Size/Shape-—Fotal-w-dt-h—mm-1.
Belfiinthd. 00 3. 75 3 75nml 3.282 | Awar age 1bhickness| oo 50
N NC 1IN 1929 N110_ N N N 1 01 Car
VVI IHJ IJO.I l l”ll U J.u U. UJ |[U. 142 VU.JI1U U HxT0U U, U L U1
Petags thickngshe @imtrarabs ermim ahseh#® abs@pt absent| ab¥ent 008 0.08
resent  NVEXTITUMT thiCkTjess of jcore part mm 0. 49010
oedBe 1,00 1.10 O] 46-0. 7 PeRatf ¢ Asfentt hiPEieHels gesen |t eeselt present
wi dth) (0.286) (0.026) [(0.213) (.Q.2P)..0.1293), (|10..3L) .
(0.183) Propertjes
Maximum thickness of core part mm 0.78 078 0.81 086 0.94 0.61
(Rate of thickness to total width) (0.312) (0.156) {0.08) {0.057) (0.047) {0.122)
Properties
Torsion strength (binding force) N/3 twists 7.1 8.5 6.0 58 53 43
Average tensile elasticity Mpa 13300 13350 13800 . 13500 13450 4350
Degree of curving <§ <5 <5 <5 <5 <5
Cur radius mm 120 145 115 120 130 110
Praperty of forming a shape % 95 92 85 83 92 85
Property of retaining a shape % 65 72 71 71 72 40

*: Comparative Example B
**: PE core: a

**%: PE core: b

***%, PE core: C

¥**%*: PE core: d
*¥kkkkk, PH core: e

*kkxk4%. PET core: 0.55 mm




Torsion strength (binding force) V3 twists 7.6 12.2
10.4 11.5 8.0 7.5 30 Average tensile elasticity Ma
5150 5490 5410 5250 5350 5020 30000 Degree of curving
<8 <5<5" <5 <5 <9 <5 Cudradius nm 95
100 95 100 95 120 95 Propertymsof formng a shape % 95
96 92 93 95 93 93 Property of retaini ng a shape % 55
60 85 75 73 65 90 *: Corrparat|ve Exa e A**: iron
taree B, dFakh 34 Pragitd cal( Bgat 205, IEtl‘sO'Qﬁ)

Shape and PTrOperties pe and sanpr e NUmDers

Lani nat 'Bpel@@éé”ﬂﬁ’wﬂnb?“t ems /and Units B- EI‘WIQ“’Z'GB 3 64

@ urgﬁ oa %mts ape Total wdith mm Z.[5 5. 15 ]

o] E)m Ver ag e t hi cknes ni ‘g | pst t| fiin 0708 (’5‘.503"\'6 Ref. 1
590 08 0.0 dOt tO|8 bu.dES Core line - present present

P EkEY %’F§§%Hf Bfesent present Maxi mum t hi ckness of
TR IR wq,g 0.7810. 8 470,61 (Ratge pf

FEh el ool op o mtﬁ”}]"o % (% 58) |(d 8)°e S
étﬁbc&&ﬂ)yt&s@nﬁé’&aofﬁeo 122) lRBSOpE §1 €s7Tor gi gn oStir engt hy 0
\u:r’“'“g Fnrnn\ N3 twilsts 721 6.5 6 (0 5. 85 4_3
ﬂmausegsjtvtlrﬁamslﬂiar@m@&:fﬁhstl qi tmheslvpa $3300 13350 13800 1B3500| 27
134504356 uc rree—of—aurw R1°] 8—x5<B <5i<b—<5- H-
Plopdiauerd byrenser@ @ dBind 15 120ima30| 140  Pr opér t|y oof| foorprig| 0
[ a shape % 95 92795 93 9285 —pPropertyof—metarninga
LRapberagf s 72 71 71 72 {40mest: | Bnpalfati Ye [EXRanplle B 58 49
Evaluation on shape-retaining state - X 0 0 o 0 x X
Properties

Drawing-out property of tie by naked eye X o ¢ ] ] X 0
Binding mistake times 73 115 0 i 0 o8 0
Projection of core line at ends times none | none | none | hone | none | none 54
Evaluation of binding property - % x o ] 0 X x
Total evaluation - x X 0 o 0 x x
* . Comparative Example A

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




**. PE core: a ***: PE core: b ****: PE core: c
**kx*%: PE core: d ******. PE core: e **¥**x*. PET
core: 0.55 mMmm 25 Table 4 (Part 1) Practical Test
(5,000 shots) Type and Sanpl e Numbers Extrusion Tie
Measured Itens and Units A-1 262 A-3 A-4 A-5 A-6 Ref.
1 Stop caused by wound state in a bundle Stop caused

by slipping down into gap tinmes 48 12 0 0 0 58 22
Bepechudd@ty AorPhast isad daSt of5 9% shaie)o 7 0 0 0

Sl 0p causeao twnrng amd tandlrtng or tres Ul nes

33 0 O ?ea” ’EPBNE%?H%ed by | ooseni ng Lafigion Tie
a|as I m%' Q 0 00 (¢ _TotTal_ munbers _of stop%RH*
'55(5 9" afi on n |sAdpe- Fét ai APng "o
tat . X Properties Draw ng-out property
%ﬂpcaiusmwg?}"m%gﬁ@ab“%‘{'/ee Xx 0000 X0 Binding nmstake
%ﬂoﬂ%ed}’snpﬁﬂg%wﬁ.nﬁag 98 9 REOI gctd on pf |cqrefline)at, B
ends NesS ‘nane ne _non¢ none nome 54
Biabudab) 9dn & clbbidi ng profmﬁsrt. -0 X|Xg0]0 0 x % Toteal 0
eval-uation X-X-0 0 olx-xX—Cbmarative Exa Tpl e A
Bivrechuska by toig andl @aging G2l | gnttmesA: | g@od| ®: |n@ gpod) 260 0
Stop caused by loosening and disjoining times 0 0 0 0 0 25
Total numbers of stops times 53 0 0 0 0 33
Evaluation on shape-etaining state - X (] 0 ) ] A
Properties
Drawing-out property of tie by naked eye 0 0 o 0 0 ]
Binding mistake times 83 0 0 0 0 78
Projection of care line at ends times ¢ 0 a 0 0 8
Evaluation of binding properly - X 0 0 0 0 x
Total evaluation - x 0 ] 0 o x
* Comparative Example B

Evaluaticns (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 necegsary function inherent to a twist tie was able to be
fully achieved. In addition, in its wound state in a bundle,
it wasnoted tobe able togive and retain a shape by which slipping
down into a gap of a winding reel, torsion and curl of the tie
itself, 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



Table 4 (Part 2) Practical Test (5,000 shots) Type and
Sanpl e Nunbers Lam nation Tie Measured Itens and Units
B-1 B-2 B3 BAB-5 Ref. 1 * Stop caused by wound
state in a bundle Stop caused by slipping down into
gap tines 45 0 0 0 0 8 Stop xaused by torsion and
curl of tietimes 0 0 0 0 00 Stop caused by tw ning
and tangling of ties times 8 0 0 0 0 O Stop caused by
T o83 et FY @gﬁodngléi frR&sERARESTH-0 0 0 0 25 Total
nunbers of stops tinmes 53 0 0 0 O 33 Evaluation on
shape-retaining state - x 0 0 0 O A Properties

i NQ= 0 p f tie by naked eye 0 0 0 0 0 o
%%ﬁ%%n%fn?%?aﬁgpgﬁé%gHSB 0 00O 78 Projection of
core |7He radnretds] 14dmsy 50 10D F & hFydldatiton @fent ion has

bi nding property - x 0 0 0 0 x Total evaluation - x o
tthd af orerientCompad atdrvee: HExanpbre hdyvalamindingyl(yo, it is able
excel l ent; A: good; x: no good) As noted from Table 3
Ehpatabtee 4the heohopvwinal advaniapges.tie of the present

e
B S D 1, 2 AT 00 e, LD inseg

#hcb Ry IBovircR i 8kl BRENBoc SO NP B JRPLIPINAR from a wound
wi nding reel, torsion and curl of the tie itself,

gtetre ngrandatanghdng ofodtilesirand oooseni 8galote to be carried
disjoining in a wound state were very rare. Moreover

QHtawi ng out upon
(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-size winding for a mechanical winding to a cut product

for a hand binding.



bi nding a material to be bound and the binding
property at that 27 tinme were also well satisfactory.
Merit of the Invention The nonnetallic twist tie of
the present invention has the aforenentioned
constitution and, accordinglyg it is able to achieve
the foll owi ng advantages. (1) Wwen the tie is wound in
a bundle form slipping dowmm into a gap of a reel,
torsion and curl of the ti@laiself, twning and
tangling of ties and | oosening or disjoining froma
wound state were rare and a snooth drawing out is

able to be carried out. (2) The_tie has_all af .
propeiti%sr%hP%ﬁ‘%P%Pﬁ@c%é%%?Eaf%?c Qv %ﬂ%h?8%3V1ng a core

B3PI SOl PO o St tolcorian

ch§§QEEEr_itzQﬂt inf Pha€XehP| S rd@art ahdWh gl fatiteshck Pxtend
The tie is constituted from a non-hal ogenous materi al
taadlehgth efprieduciet altieng iz thaeiconsi dethigwidth of 1.5 to
“environment". (5) The tie is able to be developed to

2Br. Gauimar @ asaX kwm st hbrignes 3 o Rt g oPagtneéndnPeate 0-20

oo 8l S B LR 0 2 g 3y oo
o% o%ﬁrﬁZF%g%%gﬁggt?rhataegr%&a% Eﬁrotpe%@/sbift ybedihiam 8 fixed shape
of 95% or less,
where the property of retaining a fixed shape is determined by:

preparing a sample tie having two ends and a length of
80mm;

marking lines M a predetermined distance apart at the
central portion of the sample tie;

bending the sample tie to align the ends of the samﬁle
tie and to align the marked lines M;

applying 80g of load at the marked lines M;

removing the load;

determiningaistraightlinedistancelzbetweenthenmrked
lines M immediately after removing the load;

determining a straight line distance 1; between the marked
lines M two minutes after removing the load; and

determining the property of retaining a fixed shape R,

where

R = {1 - {1; — 1;)/(13)} x 100



characterized in that the core part and w ng part each
extend the length of the tie, the tie having a total

width of 1.5 to 20.0 nmm a maxi mumthi ckness of the

wing part of 0.02 to 0.20 mm a maxi mum thi ckness of

the core part of 0.04- to 0.30,fold of the total

wi dth, and a property of retaining a fixed shape of

95% or | ess, where the property of retaining a fixed

shape i 2.derles Mhoamebyl1ipr aﬁﬁréwgc@esmoer&ﬂrﬁ ha¥i RGaim 1
two ends and a length of 80mm marking lines Ma !
picddaratsimietdliist drce rapar ttats itdre steemgEl @ord ivh 15 N,
of the sanple tie; bending the sanple tie to align the

ends of the sanmple tie and to align the marked |ines

M appl yi ng,80g_of load at the marked |lines M
r enovi né't &g oﬁa?mag?g}ﬁf:nitﬁ’gw& stiai gecorddag to claim 1,

di t : ed . lines Minmedjatel
OppeBac el ARG TG LRGSR 8 o 50,000
dipkance 13 between the marked |ines Mtwo minutes
after renoving the | oad; and determning the property
of retaining a fixed shape R where R=fl - (13 -
12) (13) } X 100 29 2. The nonnetallic twst tie
accor di hg tTHecieemidtathie atwéskzedid nabavkdgng to claim 1,
‘torsion strength of 5 to 15 N. 3. The nonmetallic

t GRRFACFRT AR R0 HE VL PaPRPRerty of forming a fixed shape of

90% or more and a property of retaining a fixed shape of 70 to
95%, where the property of forming a fixed shape is determined
by :

bPreparing a sample tie having two ends and a length of
80mm;

marking lines M a predetermined distance apart at the
central portion of the gsample tie;

‘ bending the sample tie to align the ends of the sample

tie and to align the marked lines M;

determining a straight-line distance 1, between the
marked lines;

applying 80g of load at the marked lines M;

determining a straight-line distance 1, between the
marked lines upon loading; and

determining a property of forming a fixed shape B, where

B={(1o - 11)/(1e)} x 100

5. The nonmetallic twist tie according to any one of claims

1-4, characterized in having a drawing-out property where a



characterized in having a tensile elasticity of 5,000
to 30,000 Moa. 4. The nonnetallic twi st tie according
to claiml1, characterized in having a property of
formng a fixed shape of 90% or nore and a property
of retaining a fixed shape of to 95%, where the
property of formng a fixed sh ge is determ ned by:
preparing a sanple tie having two ends and a | ength of

8y JB L BArkingSLM @h@r&f’cﬁkﬁ‘i %\]ﬁg cfl:xgéagfo% aRALe o 1egs

at the central portion of the s endi'ng t'he
samol e tuelt padliigntbhehendsndingheisesplon té€adnd tie range
align the marked lines M determning a straight-1ine
diPdt ERcEt @%etieen the marked |ines; applying 80g of
| oad at the marked ines M determning a
straight-line distance 11 between the marked |ines
upon | oadi ng; and determ ning a property of formng a
fixed shape B, where B =4{ (lo - 11) / (lo) } x 100
5. The nonnetallic twst tie according to any one of
clains 1-4, characterized in having a draw ng-out
property where a 30 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 to
200 mm



