Substitute sheet 22 February 1997 1 Title of the Invention Nonwoven Fabric
and Process for Producing the Sane Background of the Invention 5 Field of
the Fnvention This invention relates to a nonwoven fabric and a process for
produci ng the sane. Especially, this invention relates to a spunbonded
nonwgven fabric which exhibits an excellent 10 elongation as well as a well
bal anced tensile strength in machine and transverse directions, which nmay
be adequately used for an agricultural sqeet and also relates to a process
for producing the same. Description of the Related Art 15 Spunbonded
nonwoven fabrics may be classifjed |nto tho C mh rein the fabric has been
prepared by spinning a fil anent &~=gr&wne g Farett by a round-type or

slit-type air gun, and di st |but|ng t e.fi t b Lstributing
apparatus to lay the fila SeFPgegﬁ8c¥ﬁ%sg CPherein the fabric

has been prepared by spinning a f Q%Qﬁ ng the filanent 20 in a
pressurized chamber to draw the f#ggrrgg}f sha]dr%eug téne nozzle as the fil anment
i s discharged fromthe pressurized chanber, and distributing the filanent

on a nmesh belt. In the production of the spunbonded nonwoven fabric by such

met hods, the filaments are t gegikgdioundt of gheclintenbioh as 2,000 to 6, 000

mMmn and at a draft ratio as high as 500 to 1,000 for the -2- purpose
of fulfillingié f & ig vity, and the

This invention relates to a nonwoven fabric and a
process for produciﬁg the same. Especially, this invention
relates to a spunbonded nonwoven fabric which exhibits an
excellent elongation as well as a weli balanced tensile
strength in machine and transverse directions, which may be
adequately used for an agricultural sheet, packaging
material, medical/sanitafy.material, and the like, and also

_ relates to a process for producing the same.
Description of the Related Art

Spunbonded nonwoven fabrics may be classified into
those wherein the fabric has been prepared by spinning a
filament, drawing the filament by a round-type or slit—fype
air gun, and distributing the filament by a distributing
apparatus to lay 'the filament on a mesh belt; and those
wherein the fabric has been prepared by spinning a
filament, air-cooling the filament in a pressurized chamber
to draw the filament through the nozzle as the filament is
discharged from the pressurized chamber, and distributing
the filament on a mesh belt. In the production of the
spunbonded nonwoven fabric by such methods, the filaments
are taken off at a speed as high as 2,000 to 6,000 m/min

and at a draft ratio as high as 500 to 1,000 for the



t hus produced nonwoven fabric usually exhibits a ratio of tensile strength
i n machine direction to the tensile strength in transverse direction of 2
or nore and poor elongation as well. Such spunbonded nonwoven fabrics have
been wi dely used as an agricultural sheet2-a packaging material, a

medi cal /sanitary material such as surgical gown or disposable diapers,
kitchen drain bag, or the like. Such spunbonded nonwoven fabrics are
required to have different properties depending on their use. For exanple,
an agricul tural spunbonded nonwoven fabric sheet is used for protecting the

crop fromfrost and harnful insects by covering the crop with the nonwoven
fabric sheet PUPRsH &@f fpkiid ldngpthrt Feanir 6@ eodectEBEF: Hdtthe he

sheet is spread out the sheet is_outwardly om gpposite side edges in
transverse di iRFP.a‘f‘{iﬁﬂe/é’tﬂnIWBFfEP ﬁéﬁﬁbﬁeﬂs‘F%{aiYce’gm%%%s Er5 R W% i ci ent
in their tensile N transverse direction erefaore, tear in

h )
axial direct itoﬁf‘%ﬁetreer? . t%%dnqﬂ?f:ﬁbn?h‘glﬁﬁ?'ﬁl%? %‘gp@}%%ﬂ‘ €t he sheet,
resulting in AA0I B KNG el 88CH (- d0E; SRUDPCRdSH RANIAUED Al i c sheets

used for packagi ng purpose are also sSuUSCep earing 1 n axial

direction as dybdhf c@saLwdile agricul tural spunbonded nonwoven fabric
sheets since tensile force in transverse direction is applied to the sheet

in the course of tdecwashaddidedl honwByBRAOREBH] B MEYE béab i Tdsheaisedised
for packagi ng purpose also suffered froman insufficient heat
as an agricultural sheet, a packaging material, a
medical/sanitary material such as surgical gown ox
disposable diapers, kitchen drain bag, or the like.

Such spunbonded nonwoven fabrics are required to have
aifferenﬁ properties depending on their use. For example,
an agricultural spunbonded nonwoven fabric sheet is used
for protecting the crop from frost and harmful insects by
covering the crop with the nonwoven fabric sheet. 1In
covering the crop with the nonwoven fabric sheet, the sheet
is spread out as the sheet is outwardly from opposite side
edges in transverse direction. Conventional nonwoven
fabric sheets were insufficient in their tensile strength
in transverse direction, and therefore, tear in axial
directionloften occurred during the work of spreading out
the sheet, resulting in poor working efficiency.

The spunbonded nonwoven fabric sheets used for
packaging purpose are also susceptible to tearing in axi&l
direction as in the case of the agricultural spunbonded
nonwoven fabric sheets since tensile force in transverse
direction is applied to the sheet in the course of the
packaging. The spunbonded nonwoven fabric sheets used for

packaging purpose also suffered from an insufficient heat



-3- sealability, and therefore, it was rather difficult to fabricate a
| aundry bag or other clothing bag, or a kitchen'drain bag from such sheet
material. Inprovenent in tensile strength in transverse direction of the
spunbonded nonwoven fabric material is als®required for. use in nedical and
sanitary fields since inprovenent in tear resistance is required for the
final products such as surgical gowns and diapers that are .produced from
t he spunbonded nonwoven fabric material. A nethod for inproving tear
resi stance against tensile force in transverse direction of a spunbonded
nonwoven fabric is disclosed in Japanese Patent Application Laid- Open No.
5(1993) - 195403 eadadidiik v handeEherefose antle was i yarhere dififiawditoong t he
strength in transverse direction. However, such inprov%gggt only _in the

[

strength in t fFEREHGASE & LBLRFAEY BREved 2Ehee FIREHMTRAG. OF AuMiFchen
i nproving the tear resistance of the nonwoven fabric. SUWARY OF THE
| NVENTI ON Fir?&a&ﬁ gﬁﬁ'§%°phéuﬁﬁe§%ﬁ?ti VE#ﬁﬁQﬁTi s to provide a spunbonded

nonwoven fabric V‘hiﬁr%ﬁ%ﬁﬁéi gRr ggggiigaété%f%%gic}ge%@ﬁ@set he tensile

force applied in transverse difectiron.” Secon ( e present

invention is i URMIHE o %H!”%&%&?Q%%J&prf&zti@ha%@i@lt Jgan

excel l ent elongation as well as a wel al anced tensile strength in
also required for use in medical and sanitary fields since

improvement in tear resistance is required for the final
products such as surgical gowns and diapers that are
produced from the spunbonded nonwoven fabric material.

A method fdr improving tear resistance against tensile
force in transverse direction of a spunbonded nonwoven
fabric is disclosed in Japanese Patent Application Laid-
Open No. 5(1993)-195403, wherein the tear resistance is
improved by improving the strength in transverse direction.
However, such improvement only in the strength in
transverse direction proved to be insufficient in fully

improving the tear resistance of the nonwoven fabric.

SUMMARY OF THE JINVENTION

First object of the present invention is to provide a
spunbonded nonwoven fabric which'has an improved tear
resistance against the tensile force applied in transverse
direction.

Second object of the present invention is to provide a
spunbonded nonwoven fabric that exhibits an excellent
elongation as well as a well balanced tensile strength in
machine and transverse directions, which is adequate for

use as an agricultural sheet, packaging material,



machi ne and transverse directions, which is adequate for use as -an
agricultural sheet, packaging material, -4- industrial material,

medi-cal /sanitary material, and the Ilike in various fields. Third object of
the present invention is to provide a predess that is capable of producing
a spunbonded nonwoven fabric as described above having excel | ent
properties. In order to attain the above-described first and second
objects, there is provided by the present invention a nonwoven fabric
prepared by a spunbond nethod from polyolefin, having a ratio of tensile
strength in machine direction to transverse direction in the range of from
0.5 to 1.5, ah@edusteiahgmterial, mesdicpds/sandrpey: Pahestaht PBRAsEN®0% To
attain the third object,,therge i,s, provided by the present invention a
process for ptbfBcihg oW ‘fabric by a spunbond nethod from

POYoLel 1 SO o0l 0 SReTS S AR Sk RIRA 8 bR DA e
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view of an exegplEVasyabsdr fi¥a RIAEC HRG1hBCROBIDNAE $ABpEFLPést he
present invention. - .

In order to attain the above-described first and
second objects, there is provided by the present invention
a nonwoven fabric prepared by a spunbond method from
polyolefin, having a ratio of tensile strength in machine
direction to transverse direction in the range of from 0.5
to 1.5, and an elongation in transverse direction of at
least 60%.

To attain the third object, there is provided by the
present invention a process for producing the nonwoven
fabric by a spunbond method from polyolefin, comprising the
steps of spinning a filament and drawing the filament at a
take off séeed of 500 to 2,000 m/min and at a draft ratio

of from 100 to 500; and forming a web of the nonwoven

fabric by using the drawn filament.

R N W
FIG. 1 is a schematic view of an exemplary system for

producing the nonwoven fabric of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
In order to attain the above-described objects, the
inventors have conducted a series of experiments to improve

the production process of a spunbonded nonwoven fabric



DETAI LED DESCRI PTI ON OF THE I NVENTION In order to attain the
above-descri bed objects, the inventors have conducted a series of
experiments to inprove the production process of a spunbonded nonwoven
fabric conprising the steps of extrudng a nolten polyolefin resin from
a spinneret to formfilanents; drawing and bundling the filanments by a
take-of f apparatus; uniformly distributing the filanments by a distributing
apparatus and depositing on a collecting belt to forma web of the
filaments; and spot fusing or entangling the filaments to thereby produce
t he nonwoven fabric. After such an extensive investigation, the inventors

of the presendomgiadiin tHO Witepshalt axBequdMgNal nbltén Bvlpelerie! tesin

bal anced tensile strength in nmachine and transverse directions having a
rati o of tensfiem o respigirderat aclfore dilamends;t drawihns vand coundEindg on of
fromO0.5 to 1.5 may be produced by limting the speed of the filanent taken
of f by the t atiee offlaappeisathys at cakepaffi epbaratasgeynifonely he fil anent
drawn at such take off speed is likely to be oriented also in transverse
direction by dimtmiibnting they fidpaentasbyTaedps et ting ARPIFAHAS Iedn
conpleted on the basjis of such_findings, and the amount of the nolten resin
at 200 to 30(feRITISAT Red FOLlechdng heit| ko (SaBRR WEPt ten resin

extruded per tozj:fan{]e%ztzsl;e a'n%. ts%%ts%hrs”i%&eé} 'e:sztgz%flsrtlge dthe filaments to
thereby produce the nonwoven fabric. After such an
extensive invesﬁigation, the inventors of the present
invention found that a nonwoven fabric having a well
balanced tensile strength in machine and transverse
directions having a rétio of tensile strength in machine
direction to transverse direction of from 0.5 to 1.5 may be
produced by limiting the speed of the filament taken off by
the take off apparatus to a particulaf range, since the
filament drawn at such take off speed is likely to be
oriented also in transverse direction by the distributin§
apparatus..

The present invention has been completed on the bésis

of such findings, and the amount of the molten resin at 200
to 300°C extruded per single nozzle (amount of the molten
resin extruded per one nozzle in the spinneret) is adjusted
to enable the filament to be taken off at a speed of from
500 to 2,000 m/min, preferably from 1,000 to 2,000 m/min,
and more preferably from 1,000 to 1,500 ﬁ/min. The amount
w of the molten resin extruded per single nozzle; the take_
off speed V£ (m/min) of the filament in the take off
apparatus; and fineness d (denier) of the filament has the

following relationship:



to enable the filanment to be taken off at a speed of from 500 to 2,000
mmn, preferably from1,000 to 2,000 mMmn, and nore preferably from 1, 000
to 1,500 mMmn. The anobunt w of the nolten resin extruded per single
nozzl e, the take off speed Vf (mmn) of_ghe filanment in the take off
apparatus; and fineness d (denier) of the filanent has the foll ow ng

rel ati onshi p: -6- Vf = 9,000 x wd In the present invention, the
filament take off speed is [imted to the above-specified range and the
draft ratio is adjusted to the range of from 100 to 500, and preferably
from 200 to 400 to thereby produce a nonwoven fabric wherein the

nonof i | ament exhi it &= @n odlgorgaydon of at | east 400% and the fabric
exhibits a ratio of tensile strength in nachine direction to transverse
direction of fromIh kheopreSeandinvertbomat tlve filamenistakse afif esgdesh of
at least 60% In addition to the well bal anced tensile strength in machine
and transver s diimdtedoe she ahevenspeniiied gianae and the AFAkSy&RtEbri c

of the present invention has_an inproved heat sealabilit¥n%gnce t he,  degree

of crystalli &t Pedustesh&or EBenransrtof uiromy 14k A Pafen DESHEFEL Y0 t he
Lo ol o Bog! 15, BROE L LE A 10040 5% SARYRR Aok
wherein the monofilament exhibits an elongation of at least
400%, and the fabric exhibits a ratio of tensile strength
in machine direction to transverse direction of from 0.5 to
1.5 and an elongation in transverse direction of at least
60%.

In addition to the well balanced tensile strength in
machine and transverse directions and the improved
elongation, the nonwoven fabric of the present invention
has an improved heat.sealability since the degree of
crystallizatioh of the resin constituting the filament is
low due to the low draft ratio in. the range of from 100 to
500 comparéd to the conventional nonwoven fabric that had
been prepared by drawing the filaments at a draft ratio of
from 500 to 1,000.

Furthermore, since the nonwoven fabric of the present
invention has been prepared by drawing the filaments at a
draft ratio of 100 to 500, a monofilament elongation as
high as 400% or more is attained. The monofilament
elongation may be increased to 500% or more by drawing the
filaments at a draft ratio of 100 to 400. The elongation
of the nonwoven fabric is correspondingly increased, and
the nonwoven fabric may exhibit an elongation in transverse

direction of 60% or more, and preferably 70% or more, and



been prepared by drawing the filaments at a draft ratio of from500 to
1,000. Furthernore, since the nonwoven fabric of the present invention has
been prepared by drawing the filaments at a draft ratio of 100 to 500, a
nmonofi | ament el ongation as high as 400% ar..nore‘is attai ned. The
nmonof i | ament el ongati on may be increased to 500% or nore by draw ng the
filaments at a draft ratio of 100 to 400. The el ongation of the nonwoven
fabric is correspondingly increased, and the nonwoven fabric may exhibit an
el ongation in transverse direction of 60%or nore, and preferably 70% or
nore, and -7- nore preferably 80%or nore. As a result, the nonwoven
fabric is | esmoxr¢ ketgfexalhn &l vcemosar. | Asmacressldi r ebei monwovenshoul d
be noted that the term"draft ratio" used herein designates the ratio of
the resin (|ifRFdc shecrst hikelyxite expemdenseztearolprhpashingent take of f
speed. The nonwoven, fabric OfAESG resent invention my be prepared.by
using a pol yoRE¥eFticomh chtthePoudeks P8t notedl shetorhent I dERforratioto or
nore a-ol efin sqiﬁ%as et hyl ene,  propyl ene, .and_1:butene, T

[err]-ol efi n JTYMF 98 S9599P5555y F88eTaFe BSI § Foﬁﬁ?ﬁﬂexﬁhgg%ﬁés a
propyl ene MoNppoly Rl A SAROLETR0hoRL98Y LN Ena"Fs 1 lfel el 2 o Rt o 1 1

These pol yol et h” nmay be" us al"one or
speed. )
The nonwoven fabric of the present invention may be
prepared by using a polyolefin, which may consist of alone

or in cqmbination ofltwo or more o~olefin such as ethylene,
propylene, and l-butene. Typical 0~olefin polymer is a
polypropylene. The polypropyiene includes a propylene
homopolymer and copolymer of propylene and the other o~
olefin. These polyolefin may be used.aloné or in
combination of two or more. |

The weight per unit area of the nonwoven fabric of the
present invention and the fineness of the filament used for
constitutiﬁg the nonwoven fabric are generally in the range
of from 10 to 150 g/m2 and from 1 to 25 denier, |
respectively, although they may vary according to the
application of the nonwoven fabric. 1In the case of the
nonwoven fabric for agricultural sheet, the areal weight of
the nonwoven fabric may be limited to the range of from 15
to 30 g/m?, and the fineness of the filament may be limited
to the range of from S5 to 15 denier in view of light
transmittance and water permeability. In the case of the
nonwoven fabric for medical/sanitary material, the areal
weight of the nonwoven fabric may be limited to the range

of from 10 to 30 g/m?, and the fineness of the filament may



conbi nation of two or nore. The weight per unit area of the nonwoven fabric
of the present invention and the fineness of the filanent used for
constituting the nonwoven fabric are generally in the range of from10 to
150 g/nm2 and from1l to 25 denier, respectively, .although they may vary
according to the application of the nonwo®en fabric. In the case of the
nonwoven fabric for agricultural sheet, the areal weight of the nonwoven
fabric may be limted to the range of from 15 to 30 g/n2, and the fineness
of the filament may be limted to the range of from5 to 15 denier in view
of |ight transnittance and water perneability. In the case of the nonmoven

fabric for C tary tard r

fabric may be f&é\f%@{i e'{)htéﬂ?an éfé fofg ?%r%ﬂ‘l 08@1}1”8} ﬁgv?%m\?l neness
of the fila ét&?yre51s§an@§ Aﬁdngﬁgiﬂgglag range of from1l to 4 denier in
view of water resistance and flexibility. T e nonwoven fabric of the

present invention @RE REnRHEEAN Bdbie W thel B esRutbandenyibammall vet r at ed
in FIG 1. In the production systemshown in FIG 1, the nolten polyolefin

fed to the spphspagedppgrasitsg ltlies spuinboddd sisaemndiitiesrated fpiRI@ret 2
to formfilaments 3. The filaments 3 are drawn by a take off apparatus 4
havi ng an ai rlgunInThbet bueduetian fsyustesnshogmais E&Fti huobbeymolten

polyolefin fed to the spinning apparatus 1 is extruded from
nozzles of a spinneret 2 to form filaments 3. The
filaments 3 are drawn by a take off apparatus 4 having an
air gun. The thus drawn filaments 3 are continuously
distributed by a distributing apparatus 5 and deposited
onto a collecting belt 6 comprising a mesh bélt, where the
web of the nonwoven fabric is formed. The collecting belt
is driven in the direction of the arrow A by means of
driving rolls 7a and 7b, and the filament web is
transferred to a fusing/entangling apparatus 8. In the
fusing/entangling apparatus 8, the web is spot fused or .
entangled to produce the nonwoven fabric 9 of the present
invention.

In such production system, the take off apparatus 4
may typicélly comprise an air gun of slit type or rounded
type, and the distributing apparatus 5 may comprise
distributing plate of rocking type or secured type, or a
distributing apparatus of air spray type. The mesh belt
constituting the collecting belt 6 may comprise a resin
belt or a metal belt. The fusing/entangling apparatus 8
may comprise a spot fusing machine having an embossing

roll, a needle punching machine, or alternatively, the



distributed by a distributing apparatus 5 and deposited onto a collecting
belt 6 conprising a nesh belt, where the web of the nonwoven fabric is
forned. The collecting belt is driven in the direction of the arrow A by
means of driving rolls 7a and 7b, and theskilanent web is transferred to a
fusi ng/entangling apparatus 8. In the fusing/entangling apparatus 8, the
web is spot fused or entangled to produce the nonwoven fabric 9 of the
present invention. In such production system the take off apparatus 4 nmay
typically conprise an air gun of slit type or rounded type, and the
distributing apparatus 5 may conprise distributing plate of rocking type or
secur ed type, fbkarent sveb Ay Re gt by veingrashigh PyeesunpcliRgh belt
constituting the collecting helt 6 may conprise a resin belt or a netal

bel t. The fusi®y/ ShitWaieds RF dard€us 8 may conprise a spot fusing machine

havi nmb ' | 1 I hi hi I lvely, th
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. geous properties, the
well balanced tensile strength in machine and transverse
directions. In view of such advantageous properties, the
nonwoven fabric of the present invention may be used for a
padding of men's, women's and children's clothing such as
shirt and coat; a thermal insulator for heavy winter
clothing, nightgown and quilted clothing; a material for
fabricating disposable clothing suchwas protective clothing
or underwear; a material for fabricating bed linens such as
blanket, sheet, bed cover, quilt and cushion; an interior
material for carpét, curtain, and wall paper; a material
for.audio equipment and sheet of a furniture; a material °
for parts of shoes and boots such as vamp, lining, insole,
toe puff, boot lining, and reinforcement; a material for
parts of bags such as lining, strap puff, and packing; a
filter for liquids, gases, and dust collection; a material
for wipers such as lint free and various wiper cloths; an
insulator material for electronic device such as separator
and liner for tape, cell, coil, and floppy disk; a
substrate for printed matter such as map, calendar, label,
tag, envelope, stencil; a material for packaging such as
envelope, shopping bag, and packages for sweets and tea; an
industrial matérial such as abrasives, oil adsorbents,

substrate for synthetic leather, and substrate for various



nonwoven fabric of the present invention nmay be used for a paddi ng of
men's, wonmen's and children's clothing such as shirt and coat; a thernal
i nsul ator for heavy winter clothing, nightgown and quilted clothing; a
material for fabricating disposable clothijggg such as protective clothing or
underwear; a material for fabricating bed |inens such as bl anket, sheet,
bed cover, quilt and cushion; an interior material for carpet, curtain, and
wal | paper; a material for audio equi prent and sheet of a furniture; a
material for parts of shoes and boots such as vanp, lining, insole, toe
puff, boot lining, and reinforcement; a material for parts of bags such as
lining, strapadhésiverkepeakisngivilf engénepoinyi natesialssesh amd dust
collection; a material for w pers such as lint free and various w per .
cloths; an inssphal okawksl Sl etebildrrs. dEiiEeriRgMakeTidar at or and
liner for tape,_cel], coil, and flopgy di sk; a,substrate for printed matter
such as map, WBAmtiRer | |Watery Storggry pEY OS8R P e VER Y%y i B FDr
packagi ng such as envel ope, shoppi baqg, ,and package é? sweets .and tea;
an industrial® e‘?’i’%‘feréo‘{)?c e'a§e§g\f§glc\7@ f‘tOi T’egagﬁeg%’%t f)é'jsu HRE for
synthetlc | ealiiefng AL PR LG i FicHAL BB, o B05184HIP Ul BPLSuch
civil gnglneéFf.b erldl.such as asphal t ovérTlay, sol [~ stabilizer, .
filtering matgsiplos ieidddialiall,0e10R CHaBEREAYE, 1REPPAEEY PrAKENt i Ve, quick

backing; an agr;cultural/horticultural material such as

heat sealing material, windshield material, shading

material, fruit protecting material, crop protecting

material, seedling raising material, sowing bed, frost

protecting material, heat insulation material, insect/bird

protective material, and various plant covers; a material

for wrapping sweets, tea, pillow, and gloves; a

kitchen/laundry commodity such as bath towel, face towel,

table cloth, apron, and cleaning softener; a cosmetic wiper

such as cosmetic puff, gauze, shoeshine cloth, and floor

wiping cloth; a material for daily commodities such as

various blotting papers, hobby goods, toiletry goods,

kitchen goods, book cover, tent, calendar, stationery, and

the like; a medical material for hospital supplies, for

example, surgical mask, gown and cap, CSR wrap, underpad,

package; gauze, bed sheet, bandage, eye bandage, surgical

tape, and shroud; and a pharmaceutical material such as

substrate for cataplasmata, mask for hay fever and adhesive

tape; and a sanitary material for sanitary napkin, shield

of sanitary brief and other sanitary items, diapers for

adults and babies, and padding for incontinence. .



sand preventive, reinforcenent, vegetation mat, concrete curing sheet, and
artificial turf; a building material such as roofing material, floor
material, insulator, and backing; an agricultural/horticultural material
such as heat sealing material, w ndshieldiwmterial, shading material, fruit
protecting material, crop protecting material, seedling raising naterial,
sow ng bed, frost protectihg material, heat insulation material,

i nsect/bird protective material, and various plant covers; a nmaterial for
wr appi ng sweets, tea, pillow, and gloves; a kitchen/laundry commodity such
as bath towel, face towel, table cloth apron and cleanlng softener; a
cosnetic w per such as coSBREC : & OF 4§ NVENT , and roor

wi ping cloth; a material for dally connDdltles such as various blotting
papers, hobby good@e matdsEnty igvensioki tshdasgobbed wdurndean deteEil
calendar stationery, and the |like; a nedical material for_ hospital

suppl i es, fobwrefsrring t§ EXRTRASR, OEOWF m%omwpqyméwmd
package, gauze, bed sheet,, . bandage, angdag sur gi cal and shroud;
and a pharna@@ﬁﬁﬂ%%s'néﬁﬁf$b sBfh 3 § téi? égﬁh oS for
hay fever and adhesive tape; and a sanitary nmateri al for sanltary napki n,
shield of samtayrfi-ef and ot her sanitary itens, diapers for adults and

babi es, ‘and paddi g, il iBEAPBCURE: CompSPECL FL GoEXAMRAES Forb 4AMVENT ON

of the monofilament, tensile strength of the nonwoven

fabric, and heat sealability of the nonwoven fabric were

evaluated by the procedure as described below.

ati &

Elongation of monofilament was evaluated on a tensile
testing machine having a pair of chucks positicned at aq
interval of 20 mm by mounting the filament between the
chucks. Tensile test was cpﬁducted at room temperature at
a test speed of 100 mm/min to determine the elongation at
break.

nsile

Samples of the nonwoven fabric of 200 mm x 50 mm were
prepared and the sample was mounted between the chucks of a
tensile testing machine having a pair of chucks positioned
at an interval of 100 mm. Tensile test was conducted at
room temperature at a test speed of 300 mm/min to determine
the tensile strength. The nonwoven fabric samples were
measured for both machine direction and transverse
direction.

a a 1] of th nw

Samples of the nonwoven fabric were heat sealed by a

heat sealing machine at a sealing temperature of 400°C to



The present invention is described in further detail by referring to
Exanpl es of the invention and Conparative Exanples, which by no neans limt
t he-scope of the present invention. In the Exanples and Conparative
Exanpl es, el ongation of the nonofilanment _jgensile strength of the nonwoven
fabric, and heat sealability of the nonwoven fabric were evaluated by the
procedure as described bel ow. El ongation of nonofilanent El ongation of
nonof il ament was eval uated on a tensile testing nachine having a pair of
chucks positioned at an interval of 20 mm by nounting the filament between
the chucks. Tensile test was conducted at roomtenperature at a test speed
of 100 nm ni netraldeter bhachédhe sdalmaisHbtliioy af thealsampdrsateotrdingoto
nonwoven fabric Sanples of the nonwoven fabric of 200 mMmm x 50 nm were
prepared and the Seippeingiscwiigniat bet ween the chucks of "a tensile testing
machi ne having a pair of chucks positioned at an interval of 100 nmm
Tensile test was cOnduBkealdentoom tenperature at a test speed of 300
nmmn to determn thE tensile strength. The nonwoven fabric sanples were
measured for both fldchFfAdTdirection and transverse direction. Heat

seal ability of the_nonwgyen fabric Sanples of the nonwoven fabric were heat
seal ed by a heat séaliﬁgoﬁﬁchine at a sealing tenperature of 400[err] to

Example 1

Using the production system of FIG. 1, continuous
filaments of molten propylene homopolymer (MFR (ASTM D1238,
230°C, undexr the load of 2.16 kg): 35 g/10 min.) at a resin
temperature of 223°'C was extruded from the spinning machine
equipped with the spinneret with 756 nozzles each having a
diameter of 0.85 mm at an extrusion rate/nozzle of 1.41
g/min. The filaments were_drawn by the draft apparatus at
a take off speed of 1,500 m/min and at a draft ratio of
400, and the thus drawn filaments were fed to the
distributiﬁg apparatus to air-lay the filaments on the mesh
belt to thereby form the web of the filaments. The
filament web on the mesh belt was transferred to the
bonding/entanglement apparatus where the fiber web was
spot-fused with an embossing roll having embossing area of
10% to thereby form a nonwoven fabric of 25 g/m2.

The monofilament was evaluated for its elongation, and
the resulting nonwoven fabric was evaluated for its tensile
strength, elongation, and heat sealability. The results

are shown in Table 1.

Example 2



-12- evaluate the heat sealability of the sanple according to the follow ng
criteria: O excellent Ar fair X poor. Exanple 1 Using the production
systemof FIG 1, continuous filanments of nolten propyl ene honopol yner (MR
(ASTM D1238, 230[err], under the |oad of_43.16 kg): 35 g/10 mn.) at a resin
tenperature of 223[err] was extruded fromthe spinning nmachi ne equi pped
wth the spinneret with 756 nozzl es each having a dianeter of 0.85 mm at an
extrusion rate/nozzle of 1.41 g/mn. The filanents were drawn by the draft
apparatus at a take off speed of 1,200 mmn and at a draft ratio of 400,
and the thus drawn filanents were fed to the distributing apparatus to
air-lay the fil anentromwodtdre faksticbehs poeparedbas f im nExdmplehl pfestdwpt
filaments. The filament web on the mesh belt was transferred to the
bondi ng/ ent arkgladmdite fidanents werecexhrudedefromthesnipnernasedtli th an
enbossing roll having enbossing area of 10%to thereby forma nonwoven
fabric of 25n9%Zdas eaplte hayissi Rafbaretes of o Bty Fhran texteriigR i on,
and the resul ting nonwoven fahric was evaluated_ for its tensile strength,
el ongati on, mer‘(é’z%zzﬁ%al"gbillw%éyg/%’é' res I‘Eq%e T TRGT WETREWE at

‘a draft ratio of 270.

The monofilament was evaluated for its elongation, and
the resulting nonwoven fabric was evaluated for its temsile
strength, elongation, 'and heat sealability. The results

are shown in Table 1.

Example 3

. A nonwoven fabric was prepared as in Example 1, except
that the filaments were extruded from the spinneret with
nozzles each having a diamgper of 0.85 mm at an extrusion
rate/nozzle of 1.5 g/min, and the filaments were drawn at a
take off speed of 1,000 m/min and at a draft ratio of 300.

The ménofilament was evaluated for its elongation, and

the resulting nonwoven fabric wés evaluated for its tensile
strength, elongation, and heat sealability. The results

are shown in Table 1.

Comparative Example 1

A nonwoven fabric was prepared as in Example 1, except
that continuous filaments of molten propylene hpmopolymer
at a resin temperature of 234°C was extruded with the
nozzles each having a diameter of 0.6 mm at an extrusion
rate/nozzle of 0.59 g/min, and the filaments were drawn at

a take off speed of 2,500 m/min and a draft ratio of 1,000.



-13- A nonwoven fabric was prepared as in Exanple 1, except that the " "

filaments were extruded fromthe spinneret wth nozzles each having a

di areter of 0.6 nmmat an extrusion rate/nozzle of 1.04 g/mn, and the
filaments were drawn at a draft ratio of 270. The nonofil ament was
evaluated for its elongation, and the reswd4ing nonwoven fabric was
evaluated for its tensile strength, elongation, and heat sealability. The
results are shown in Table 1. Exanple 3 A nonwoven fabric was prepared as
in Exanple 1, except that the filanments were extruded from the spinneret

w th nozzles each having a dianmeter of 0.85 mmat an extrusion rate/nozzle
of 1.5 g/mn, and the filanents were drawn at a take off speed of 1,000
mMnin and at a drdfkernepefblasyy: whHse evadyritedniar Wa5 elangatdenf orndt s
el ongation, and the resulting nonwoven fabric was evalga ed for its tensile

strength, el ofRRATIHL GRS MERWVER SBPFicyWashevaluabed 20% shaurensilabl e
L Somarat ve Rahle e el iehiug YengLebaLed shln bl e 1
fjiegpng{ g u:‘)fe g%gﬁ%[%ﬁ%wﬁﬁgged with the nozzl es each having a
Comparative Example 2
A nonwoven fabric was prepared as in Example 1; except
that continuous filaments of molten propylene homopolymer
at a resin temperature was extruded with the nozzles having
a diameter of 0.6 mm at an extrusion rate/nozzle of 0.40
g/min, and the filaments were drawn at a draft ratio of
.700. |
The monofilament was evaluated for its elongation, and the
resulting nonwoven fabric was evaluated for its tensile
strength, elongation, and heat sealability. The results are

shown in Table 1.



rate/ nozzle of 0.59 g/mn, and the filaments were drawn at a take off speed
of 2,500 mMmn and a draft ratio of 1,000. -14- The nonofil ament was
evaluated for its elongation, and the resulting nonwoven fabric was
evaluated for its tensile strength, elogngation, and heat sealability. The
results are shown in Table 1. CanarafF?é Exanpl e 2 A nonwoven fabric was
prepared as in Exanple 1, except that continuous filanments of nolten
propyl ene honopol yner at a resin tenperature was extruded with the nozzl es
having a dianeter of 0.6 nmmat an extrusion rate/ nozzle of 0.40 g/mn, and
the filanments were drawn at a draft ratio of 700. The nonofil anent was
eval uat ed ?Qﬁléli el ongation, and the resulting nonwoven fabric was
evaluated Tor its tensile strength, elongation, and heat sealability. The
results are shown in Table 1. Table 1 Conp. Conp. Exa@omp.Exafomp .
Exam Exam Exam ple 1 pl e Zxar € Examp! € ExamBl € Bxam- Exam-

. : ple 1 ple 2 ©Dple 3 ple 1 ple 2

Filament take off

speed, m/min . 1,200 1,200 .1,000 2,500 1,200
Draft ratio 400 270 300 1,000 700
Eilament
Elongation, % 470 550 620 280 300
I l] . ! .!1
MD, kg/5 em 2.5 2.8 2.2 7.2 4.3
TD, kg/5 cm 2.5 2.6 3.2 1.7 4.0
MD/TD ratio ' 1.00 1.08 0.69 4.24 1.08
Elongation .
MD, % 58 64 99 35 30
TD, % " 79 90 128 41 42
Heat sealability ' A o o X .. X
Areal weight, g/m? 25 25 25 25 25
Fineness, denier ' 10 8 12 2 3

MD: machine direction, TD: transverse direction.

As described above, the nonwoven fabric of the present
invention is highly téar resistant to tensile force applied in
transverse direction, and has an éxcellent elongation as well as
a well balanced strength in machine and transverse directioms.
In view of such properties, the nonwoven fabric of the present
invention may be advantageously used in various fields as an
agricultural sheet, a packaging material, an industrial

material, a medical/sanitary material, or the like. For



Fil ament take off speed, mmn 1, 200 1, 200 1, 000 2,500

1,200 Draft ratio 400 270 300 1, 000 700

Fi Lanment El ongation, % 470 550 620 280 300
Nonwoven fabric Tensile strength MD, kg/5 cm 2.5 2.8 2.2
7.2 4.3 TD, kg/5 cm 2396~ 2.6 3.2 1.7 . 4.0

MDY TD ratio 1.00 1.08 0. 69 4. 24 1.08 El ongation MD, %
58 64 99 35 30 TD, % . 79 90

128 41 42 Heat sealability A O O

X X Areal weight, g/n? 25 25 25 25

d ' . ) . !
rzn?lc E: Rgnglsrseé@ﬂ%g.lﬁer 5 ﬂfaﬁgﬁepgé‘gaY?‘éc??}Bﬁlc RE dl‘.]l‘g S HeT n?tbol\fléfer%%lgonm%or
nonwoven f abr 1 ué.g:%r%rleiﬁ%t' PYSPty o051 Sy hérgqr%}a SAda Wsriaknt to

tensile foffe t ransverSe ditectrion as an excel’l ent

el ongat i on eﬁﬁ\%égﬁfﬁggﬁhbﬁé&ﬁﬁ eguétéﬁngﬁé sHedBdidie e iR UGISE

di rections proper i es e nonwoven fabric of the present
invention Ry @ cadMand ageUshyulgeHei Pakaii D06 preatats iaty athea@heud t ur al

sheet, a packaging material, an industrial material, a nedical/sanitary
materi al , aeddigd iike maehine direction. Use of the nonwoven fabric of the
present invention for a packaging material will result not only

in the prevention of tear upon application of tensile force in

transverse direction but also in an improved heat sealability.
In additiorn, the process for producing the nonwoven fabric

of the present invention is capable of producing a nonwoven

fabric having excellent properties as described above.



exanpl e, use of the nonwoven fabric of the present invention for an
agricultural sheet will lead to an inproved working efficiency upon
spreadi ng out of the sheet over the crop since no excessive care should be
taken for preventing the sheet tearing iRsmchine direction. Use of the
nonwoven fabric of the present invention for a packagi ng nateri-al~ Wl
result not only in the prevention of tear upon application of Wﬁgﬁ“ﬁe force

in transverse direction but also in an inproved hea “mm
addition, the process for producing the nonwven fa “ " esent

invention is capable of producing a nonwoven fabric Havi®ng excel | ent
properties agldémeri bed above. Substitute sheet 22 February 1997 17

CLAI MS: 1. An agricultural sheet prepared from polyolefin, having a
ratio of tensile strength in machine direction to transverse direction in
the range of from0.5 to 1.5, and an elongation in 5 transverse direction
of at |east 80% & nenwgveneifghriefprepared by Imonlbend methqgh£xoms i neness
of filament in_the range_of fromb5 tp 15 denier, 2. A.pr.ocess _for

produci ng anPRE¥PLEELr aba¥iBet 2 cHRpt? Phgrereles e'ﬁ'sr%’fg.tl'gﬁi%maﬁﬁu&e
filament and Jrawing the filanent at.a take off speed of 50Q to 2, 00Q mmn
10 and at a GrEPELERA SO FTRRERTIDD T4 ,°%u&Pf§h?ﬁ5ﬁfQ§\é%)ﬁ%?mhgr g the

drawn fil anent, .t ke Vi ) 0; of L ensi tq; i i ne
direction to%t%r %ﬁ?\fe\rg?g [ rgggflg?lé?élﬁtﬁg t#f;mge % S%rd(:)lm : dtng O?g& and an
~elongation ifbangperse direction of at |east 60% an areal weight of from

10 to 150 g/[err], and a fineness

2. A process for producing a nonwoven fabric comprising
the steps:of-

spinning a filament and drawing the filament at a take
off speed of 500 to 2,000 m/min and at a draft ratio of
from 100 to 500; and

forminé a web of the nonwoven fabric by using the

drawn filamen;.

3. A process for producing a nonwoven fabric according to
claim 2 wherein said filament is drawn at a take off speed
of 1,000 to 1,500 m/min and at a draft ratio of from 100 to

400.

4. - A nonwoven fabric produced by the process of claim 2
having a ratio of tensile strength in machine direction to
transverse direction in the range of from 0.5 to 1.5, and

an elongation in transverse direction of at least 60%.

5. A nonwoven fabric produced by the process of claim 2

having a ratio of tensile strength in machine direction to



of filament in the range of fromb5 to 15 denier. 15 3. A process for
produci ng an agricultural sheet according to claim2 wherein said fil anent
is drawn at a take off speed of 1,000 to 1,500 mimin and at a draft ratio
of from 100 to 400. 20 4. An agricultural sheet produced by The process

of claim2 having a ratio of tensile streggth m’Mﬂ'”mlm’r i to
transverse direction in the range of fromO0.5 to |’mﬂl@,:: filament
has an el ongation of at |east 400% transverse ‘di fecti oh i the range of
fromO0.5 to 1.5, wherein each filament has an el ongation of at |east 400%
6. An agricultural sheet conprising the nonwoven fabric according to
claimi1, 4 or 5. 7. A packagi ng material conprising the nonwoven fabric
accor di ng totcaaisvetrseddirestién in Arhé ncange icf fraerd.8 teordpSi,sing t he
nonwoven fabric according to claim1l1, 4 or S. 9. A medi cal /sanitary

materi al conphiesiedd erehnéinenent fhag ian skanaptien eklad hepsty 480%5.

6. An agricultural sheet comprising the nonwoven fabric

according to claim 1, 4 or 5.

7. A packaging material comprising the nonwoven flabric

according to claim 1, 4 or 5.

8. An industrial material comprising the nonwoven fabric

according to claim 1, 4 or 5.

9. A medical/sanitary material comprising the nonwoven

fabric according to claim 1, 4 or 5.



