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ELASTICALLY STRETCHABLE NONWOVEN FABRIC 

AND PROCESS FOR MAKING THE SAME 

This invention relates to a nonwoven fabric made of 

elastically stretchable filaments and a process for making the 

same. 

Japanese Patent Application Disclosure No. 1998-60765 

describes an elastically stretchable nonwoven fabric obtained 
using the known melt blown method. This known nonwoven fabric 
of prior art comprises a plurality of superfine, elastic and 

continuous component fibers heat-sealed together partially 
along intermittent lengths th.ereof and partially · at 

intermittent points therealong. Th,e heat-sealing is performed 

so that the number of lines and points along and at which the 
component fibers are crimped should not exceed a predetermined 
number. This is for the purpose of alleviating a rubber-like 
touch due to the elastic fibers. According to the disclosure 
of the Patent Application, the number of the linearly heat-

sealed regions is preferably in a range of about 500 - 3 ,OOO/cm2 

and the number of the linearly heat-sealed regions more than 

3,000 will generate the undesirable rubber-like touch. 

The prior art improves a strength of elastic stretchable 

nonwoven fabric by partially heat-sealing the superfine 
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component fibers together along intermittent length thereof. 

In addition, the prior art limits the number of the heat-sealed 

regions to a predetermined number or less and thereby 

successfully relieves the nonwoven fabric of an apprehension 

that the nonwoven fabric might exhibit the undesirable 

rubber-like touch if the-nU.mber of the heat~sealed regions 

exceeds said predetermined number. However, such nonwoven 

fabric of prior art is not sufficiently bulky in its thickness 

direction to avoid a thin and fl_at paper-like touch peculiar · 

to nonwoven fabrics of this type. 

An object of this invention is to relieve the nonwoven 

fabric comprising elastically stretchable filaments of the 

rubber-like touch as well as of the flat touch. 

This invention to achieve such an object has a first 

aspect relating to an elastically stretchable nonwoven fabric 

and a second aspect relating to a process for making the nonwoven 

fabric. 

According to the first aspect of this invention, there 

is provided an elastically stretchable nonwoven fabric 

comprising a plurality of thermoplastic elastomer filaments 

heat-sealed and/or mechanically entangled together, the 

filaments having crimped regions and non-crimped regions 
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wherein each of the crimped regions has fine crimps in the rate 

of about 50/cm or higher. 

According to the second aspect of this invention, there 

is provided a process for making elastically stretchable 

nonwoven fabric comprising the steps of: 

a. blowing against thermoplastic elastomer extruded in 

one direction from a plurality of nozzles arranged in an array 

a hot blast heated at a temperature higher than a melting point 

of the elastomer in the one direction so that the filaments still 

in a molten state thereof are moved in the one direction; and 

b. blowing against the filaments at a temperature 

between the melting point of the filaments and a room 

temperature a warm blast or a cold blast at a temperature at 

least 20 °C lower than said melting point of the filaments so 

that surfaces of said filaments may be unevenly cooled and said 

filaments may be at least partially crimped, and to accumulate 

said filaments on conveyor means running transversely of said 

one direction wherein, in the course from said step of blowing 

said hot blast against said thermoplastic elastomer to 

accumulating said filaments on said conveyor means, said 

filaments are heat-sealed or mechanically intertwining 

together to obtain the elastic stretchable nonwoven fabric. 

According to one preferred embodiment Of said second 
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aspect of this invention, an airflow of said hot blast is o.s 
- 2.5 Nm3/min per blow width of 1 m. 

According to another !>referred embodiment of said second 

aspect of this invention, said warm blast or cold blast is at 

a temperature of 90 - 10 °C. 

Fig. 1 is a photo of 150 magnifications showing a part 
of a nonwoven fabric according to this invention~· and 

Fig. 2 is a diagram schematically illustrating an 
apparatus for making said nonwoven fabric. 

An elastically stretchable nonwoven fabric and a process 
for making the same will be described in more details with 
reference to the accompanying drawings. 

Fig. 1 is a diagram {photo)of 150 magnifications showing 
a part of an elastically stretchable nonwoven fabric 1. The 
nonwoven fabric l comprises a plurality of thermoplastic 

elastomer filaments 2, each having a diameter of 1 - 30 µ,m, 
assembled together by heat-sealing and/or mechanically 

entangling them so that the nonwoven fabric 1 as a whole may 

have a basis weight of 30 - 100 g/m2
• The filaments 2 extend 

substantially in one direction and have crimped regions 3 and 

non-crimped regions 4 irregularly appearing longitudinally of 
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the filaments 2. Each of the filaments .2 includes at :).east so 
fine crimps/cm in each of the crimped regions 3 and extends in 
the one direction linearly or with a gentle curve non-crimped 
regions 4. The crimped region(s) 3 can be observed along 15 
- 100 % of the filaments 2 when the nonwoven fabric 1 is observed 
at random for an area of 0.78 x 0.65 mm. 

The crimped regions 3 formed along the filaments 2 are 
effective to improve a bulkiness in the thickness direction and 
therefore a cushioning property of the nonwoven fabric 1 over 
the nonwoven fabric in which the filaments 2 have none of such 
crimped regions 3. In addition, the nonwoven fabric 1 according 
to this invention advantageously achieves a lower initial 
stretch stress and a higher elongation at break than those 
achieved by the nonwoven fabric with their component filaments 
having none of the crim!?ed regions. This is because, in the 
case of the nonwoven fabric 1 according to this invention, not 
only the elastomer filaments 2 are stretched but also the 
crimped regions 3 allow the filaments 2 to be further stretched. 
Furthermore, regardless of a filament .fiber diameter being 
relatively small, the nonwoven fabric 1 ·of this invention is 
free from a paper-like touch peculiar to the melt blown nonwoven 
fabric. 

Fig. 2 is a diagram schematically illustrating an 
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apparatus 11 of making the nonwovei:i fabric 1. The apparatus 

11 comprises an extruder 12, a blower for cold blast 13 and an 

endless belt 14 running in a direction indicated by an arrow 

X. The extruder 12 is of a well known type for making melt blown 

fibers and includes nozzles 16 adapted to extrude molten resin 

into filaments 17 and a blower of hot blast 18 adapted to blow 

downward hot blast against the filaments 17 still in its molten 

state so that the filaments 17 may be progressively reduced in 

their diameters as they moved downward. The extruder 12 

includes various components generally required for its 

essential function such as a plurality of nozzles arranged in 

an array, a feeding hopper for resin as raw material, screw and 

heater for mixing the resin, though not illustrated in Fig. 2. 

The blower of hot blast 18 preferably ensures an airflow·of 0 .s 
- 2.5 Nm.3/min per unit blow width of 1 m while the blower of 

cold blast 13 preferably ensures an airflow of 1 - 20 Nm3/min, 

more preferably of 3 - 10 Nm3/min per unit width of 1 m. 

The filaments 17 in its molten state are progressively 

cooled, as they move downward, first to a temperature at which 

they· exhibit a semi-molt.en state and finally to a room 

temperature at which they exhibit their normal state as the 

desired· filaments. The blower of cold blast 13 blows a warm 

or cold blast at a temperature between a melting point of the 
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filaments 17.and a temperature slightly lower than a room 

temperature, preferably at a temperature at least 20 °C lower 
than the melting point of the filaments 17, more preferably at 

a temperature of 90 - 10 °C against the filaments 17 at least 

in two directions, preferably from laterally opposite sides of 

the filaments 17 as will be apparent from Fig. 2. The filaments 

17 thus blown with warm or hot blast are cooled as they are 

stretched and reduced. in their diameter. During such process, 

the filaments 17 are not cooled at a uniform rate as a whole 

but at locally different rates and with vibrations of locally 

different intensities. As a result, the filaments 17 are 

deformed until they are cooled to the room temperatur~ in the 

forms of fine crimps, curves or crookedness in various 

directions as seen in Fig. 1. Finally, the filaments 17 

accumulated on the conveyor belt 14 under the effect of a suction 

22 provided below said conveyor belt 14. In this course from 

having been extruded by the extruder 12 to being accumulated ·.• . 

on the conveyor belt 14, the filaments 17 come in contact one 

with another under the effect of the blower of hot blast 18 and 

the blower of cold blast 13. After accumulated on the conveyor 

belt 14 also, the filaments 17 come in contac.t one with another. 

In this manner, the filaments 17 are heat-sealed and 

mechanically intertwined together to form nonwoven fabric 21. 
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The nonwoven fabric 21 and filaments 17 correspond to the 

nonwoven fabric 1 and the filaments 2 as shown by Fig. 1. J 

The apparatus 11 may be.operated using, for example, 

styrene elastomer under conditions as follow: 

nozzles of the extruder: 

diameter: 0.35 mm 

number of holes: 601 

hole pitch: 1 mm 

resin: 

temperature: 270 °C 

discharge rate: 13 g/min/hole 

blower of hot blast: 

lip width: 800 mm 

airflow: 1.5 Nm3/min 

blast temperature: 270 °C 

blower of cold blast: 

lip width: 750 mm 

airflow: 6 Nm3/min 

blast temperatu.re: 25 °C 

belt: 

distance from the extruder's nozzles: 320 1IDR 

travelling speed: 2.9 m/min 

The filaments 17 of the nonwoven fabric 21 obtained under 
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the conditions set :fbtth above have been foudd to have an average 

diameter of 11.4 P.m and a plurality of fine crimps a.t the rate 

of 88/cm. 

Experimentally, the apparatus 11 was operated under the 

conditions set forth above without using the blower of cold 

blast 13 and the nonwoven fabric obtained was evaluated. The 

component filaments of this nonwoven fabric were less 

stretched than the filaments 17 and an average diameter of 20. 5 

was 20.5 µ.m. The filaments obtained by this experimental 
operation had substantially no crimps or had crimps as rough 

as in the rate of less than 50/cm. Changing-over the airflow 
of the blower of hot blast 18 from 1 • 5 Nm3 /min ( i.e. , 1 • 9 Nm3 /min 

per blow width of 1 mm) to 2.s Nm3/min (i.e., 3.3 Nm3/min per 

blow width of l mm) and further to 3 • 0 Nm3/min (i.e. , 3 • 8 Nm3 /min 

per blow width of 1 mm) progressively reduced the average 

diameter to 14.6 µ.m and 11.3 p.m, respectively. However, the 
rate of crimps formed along the filaments was less than 50/cm. 

To exploit this invention, in addition to the previously 

described styrene elastomer, polyolefine o~ polyester 

elastomer also may be used as the thermoplastic elastomer. 

The elastically stretchable nonwoven fabric according to 

this invention can advantageously afford the nonwoven fabric 

comprising thermoplastic el_astomer filaments of an extremely 



-10-

small fineness a desired bulkiness since these component 

filaments are formed with the fine crimps. Consequently, this 

nonwoven fabric is free from a flat paper-like touch as 

unexceptionally exhibited by the conventional melt blown 

nonwoven fabric using elastomer fiber. The nonwoven fabric 

according to this invention can be easily obtained by the 

process according to this invention comprising a step of blowing 

warm or cold blast against the filaments which have been 

extruded from the extruder and subjected to a hot blast. 
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WHAT IS CLAIMED IS: 

1. An elastically stretchable nonwoven fabric comprising a 

plurality of thermoplastic elastomer filaments. heat-sealed 

and/or mechanically entangled together, 

said filaments having crimped regions and non~crimped 

regions wherein each of said crimped regions has fine crimps 

in the rate of 50/cm or higher. 

2. A process for making an elastically stretchable nonwoven 

fabric comprising the steps of: 

a. blowing against thermoplastic elastomer extruded in 

one direction from a plurality· of nozzles ar~ange~ in an array 

a hot blast heated at a temperature higher than a melting point 

of said elastomer in said one direction so that said filaments 

still in a molten state thereof are moved in said one direction; 

and 

b. ·blowing against said filaments at· a temperature 

between said melting point of the filaments and a room 

temperature a warm blast or a cold blast at a temperature at 

least 20 °C lower than said melting point of the filaments ·so 

that surfaces of said filaments are unevenly cooled and said 
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filaments are at least partially crimped, and to accumu_late said 

filaments on conveyor means running transversely of said one 

direction wherein, in the course from said step of blowing said 

hot blast against said thermoplastic elastomer to accumulating 

said filaments on said conveyor means, said filaments are 

heat-sealed or mechanically entangling together to obtain the 

elastic stretchable nonwoven fabric. 

3 • The process according to Claim 2, wherein an airflow of 

said hot blast is 0.5 - 2.5 Nm3/min per blow width of 1 m. 

4. · The process according to Claim 2, wherein said warm blast 

or cold blast is at a temperature of 90 - 10 °C. 


