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The  present  invention  relates  to  a  fasciated  yarn  consisting  of  staple  fibers  of  a  wholly  aromatic 
polyamide  polymer  prepared  by  the  stretch-breaking  of  a  tow,  comprising  a  core  portion  and  a  plurality  of 
wrap  fibers  of  which  one  end  is  embedded  in  the  core  portion,  while  the  other  end  thereof  is  free  and 
wrapped  around  said  core  portion,  binding  the  same  together  to  retain  a  yarn  structure,  and  to  a  method  of 
making  the  same. 

More  specifically,  the  present  invention  relates  to  a  spun-like  fasciated  yarn  having  good  heat 
durability  maintaining  excellent  mechanical  strength  and  less  creep  deformation  even  under  a  high 
temperature  condition  exceeding  300°C. 

It  is  well-known  that  wholly  aromatic  polyamide  fibers  such  as  poly-para  phenyleneterephthalamide  or 
poly-meta-phenyleneisophthalamide  which  is  on  the  market  under  the  trade  name  "Kevlar°"  from  Du  Pont 
de  Nemours  and  Co.  of  USA  or  "Cornex®"  from  Teijin  Limited  of  Japan,  has  superior  mechanical  strength 
and  high  modulus  as  well  as  good  heat  durability  and  anti-erosive  properties.  Due  to  the  above-mentioned 
advantages,  they  are  widely  utilized  in  the  industrial  field. 

These  fibers  are  used  not  only  in  filament  form  but  also  preferably  in  the  form  of  spun  yarn.  For 
example,  a  bag  filter  is  one  of  the  suitable  usages  of  the  wholly  aromatic  polyamide  fibers  because  the  bag 
filter  has  to  often  be  exposed  to  a  high  temperature  and  erosive  atmosphere.  In  this  case,  a  fabric  woven 
from  the  spun  yarn  of  such  a  fiber  is  expected  to  be  more  advantageous  than  a  filament  yarn  fabric  because 
of  a  better  filtration  ability  caused  by  a  relatively  looser  structure  and  a  larger  thickness  of  the  spun  yarn 
than  of  the  filament  yarn.  However,  according  to  a  conventional  spinning  process,  a  consultant  spun  yarn 
cannot  satisfactorily  be  applied  to  the  aforesaid  object  due  to  the  reasons  explained  below. 

Since  polymers  of  the  above-mentioned  heat  durable  fibers  do  not  show  a  clear  melting  point  but  have 
a  wide  range  decomposition  point  close  to  the  former,  it  is  very  difficult  to  adopt  a  melt  spinning  system  to 
prepare  a  fiber.  Accordingly,  the  fiber  can  be  formed  only  by  the  dry  spinning  or  wet  spinning  of  a  solution 
in  which  the  polymer  is  dissolved  by  a  suitable  solvent.  Under  such  conditions,  it  is  more  advantageous  to 
have  a  thicker  tow  for  staple  fibers  than  to  have  a  plurality  of thinnerfilament  yarns.  Since  the  tow  for  staple 
fibers  has  a  very  large  thickness  of,  for  example,  from  several  dozen  thousand  denier  to  several  hundred 
thousand  denier,  a  higher  draw  ratio  is  hardly  attainable.  The  insufficient  drawing  as  well  as  a  residual 
solvent  in  the  fiber  unremoved  during  the  spinning  process  result  in  an  undesirable  lower  tensile  strength 
and  a  lower  Young's  modulus  of  the  resultant  fiber  than  expected  from  a  structure  of  a  recurring  unit  of  the 
polymer. 

Further,  to  have  a  spun  yarn,  the  tows  thus  obtained  are  cut  into  staple  fibers  after  being  crimped  and, 
thereafter,  are  subjected  to  a  conventional  complicated  spinning  process  comprising  scutching,  carding, 
drawing,  doubling,  twisting,  etc.  As  a  result,  the  fibers  in  the  spun  yarn  are  considerably  disoriented  and 
deformed.  This  causes,  along  with  the  crimps  thereof,  a  greater  elongation  and  lower  strength  of  the  yarn. 
Especially,  since  the  wholly  aromatic  polyamide  fiber  lacks  a  spinnability  due  to  its  hardness  and  rigidity, 
the  abovesaid  tendency  is  accelerated,  Accordingly,  the  spun  yarn  has  an  undesirable  creep  deformation, 
especially  in  a  high  temperature  atmosphere,  compared  to  a  filament  yarn.  This  is  the  reason  why  the 
conventional  spun  yarn  of  the  wholly  aromatic  polyamide  fibers  is  unsatisfactory  in  the  above-mentioned 
object. 

Further,  it  is  known  from  US-A--4,118,921  to  produce  a  yarn  of  entagled  fibers  by  means  of  a  straight 
fluid  stream  acting  upon  the  fibers  of  a  fiber  bundle  in  order  to  achieve  interlacing  thereof.  This  known 
method  is  employed  in  order  to  overcome  the  alleged  disadvantage  of  a  vortex  system  for  producing  a 
fasciated  yarn,  said  disadvantage  being  seen  in  the  fact  that  false-twisting  by  means  of  a  vortex  leads  to  a 
lack  of  strength  in  the  resultant  yarn.  However,  the  known  method  according  to  the  cited  document  leads 
actually  to  the  result  that  in  the  completed  yarn  there  is  no  clear  distinction  between  the  core  and  the 
surface  portion  since  the  fibers  in  both  portions  are  mixed  with  each  other  to  form  a  substantially  uniform 
structure. 

The  present  inventors  have  studied  a  long  time  to  obtain  a  spun  yarn  having  none  of  the  drawbacks 
mentioned  above,  and  succeeded  in  accomplishing  the  present  invention  which  provides  an  excellent  spun 
yarn  having  a  higher  mechanical  strength  and  desirable  anti-creep  property  under  a  high  temperature 
condition  relative  to  those  of  a  filament  yarn.  Before,  it  was  believed  that  filament  yarn  was  superior  to 
spun  yarn  regarding  the  above-mentioned  items  due  to  the  present  invention  contradicts  this  belief. 

It  is  an  object  of  the  present  invention  to  provide  a  spun  yarn  having  a  good  heat  durability  as  well  as  a 
higher  mechanical  strength  and  anti-creep  property. 

It  is  also  an  object  of  the  present  invention  to  provide  a  novel  method  for  producing  such  yarn. 
The  objects  of  the  present  invention  are  accomplished  by  a  fasciated  yarn  of  the  type  described  at  the 

outset  and  being  characterized  in  that  the  staple  fiber  has  a  mean  fiber  length  within  a  range  of  from 
150  mm  to  600  mm,  a  crimpability  of  less  than  5%,  and  a  mean  degree  of  parallelism  (8)  of  less  than  3°,  and 
that  the  number  of  the  wrap  fibers  is  within  the  range  of  from  0.5  to  20  per  1  cm  in  length  of  said  yarn,  and 
by  a  method  for  producing  a  fasciated  yarn  consisting  of  staple  fibers  of  a  wholly  aromatic  polyamide 
polymer  comprising  the  following  steps  of: 

stretch-breaking  a  tow  of  filaments  into  a  bundle  of  staple  fibers  taking  care  not  to  disturb  the 



parallelism  thereof,  while  collectively  guiding  said  tow  through  a  trumpet  shaped  chute  during  the  step, 
each  filament  of  said  tow  having  a  crimpability  of  less  than  5%,  and 

subjecting  said  bundle  of  staple  fibers,  omitting  a  crimping  process,  to  a  vortex  whirling  around  the 
axis  of  said  bundle  to  form  said  fasciated  yarn  by  the  false-twisting  action  of  said  vortex. 

Especially  advantageous  details  of  the  invention  concept  have  been  made  the  subject  matter  of  the 
dependent  claims. 

The  present  invention  is  now  more  fully  described  referring  to  the  accompanying  drawings,  in  which 
Figure  1  shows  an  enlarged  side  view  of  a  fasciated  yarn  according  to  the  present  invention; 
Figure  2  shows  a  diagrammatic  elevational  view  of  an  embodiment  of  an  apparatus  for  carrying  out  the 

method  according  to  the  present  invention; 
Fig.  3  shows  an  enlarged  oblique  view  of  another  embodiment  of  the  apparatus  for  carrying  out  a 

method  according  to  the  present  invention; 
Fig.  4  is  a  partially  sectional  oblique  view  of  a  V-belt  structure  ulilizing  yarn  according  to  the  present 

invention; 
Fig.  5  is  a  partially  broken  side  view  of  a  hose  structure  utilizing  a  yarn  according  to  the  present 

invention;  and 
Fig.  6  is  a  graph  of  stress-strain  curves  of the  present  invented  yarn  and  a  conventional  spun  yarn  of  the 

same  polymer  fiber. 
A  yarn  according  to  the  present  invention  is  a  fasciated  yarn  of  the  same  type  as  those  disclosed  in  USP 

No.  3,079,746  by  F.  C.  Field,  Jr.  and  No.  4,265,082  by  Y,  Sasaki  et  al.  That  is,  the  yarn  comprises  a  core 
portion  having  substantially  no  twist  consisting  of  staple  fibers  and  a  plurality  of  wrap  fiber  groups  2 
wrapped  around  the  core  portion. 

The  staple  fibers  composing  the  core  portion  1  have  to  be  substantially,  parallel  to  an  axis  of  the  yarn. 
Distortion  of  the  core  portion  fibers  is  represented  as  a  mean  degree  of  parallelism 6  and  has  to  be  less  than 
3°  thereof  according  to  the  invention.  That  is,  the  mean  degree  of  parallelism  9  is  an  inclination  of the  staple 
fiber  bundle  composing  the  core  portion  relative  to  the  axis  of  the  yarn,  a  measurement  being  carried  out 
according  to  the  following  steps: 

1)  preparing  a  length  of  130  cm  from  the  yarn  to  be  measured  as  a  test  piece  and  marking  thereon  12 
marks  at  a  distance  of  10  cm; 

2)  selecting  10  measuring  points  on  the  marks  by  omitting  the  two  disposed  at  opposite  sides,  and,  at 
the  points,  measuring  an  inclination  angle  @°  of  the  core  portion  bundle  relative  to  the  central  axis  of  the 
yarn  under  a  field  of  vision  of  a  microscope;  and 

3)  repeating  the  measurement  regarding  10  test  pieces  and  calculating  a  8  as  a  mean  value  of  the 
obtained  data  by  the  following  equation  (1), 

The  8  exceeding  3°  is  not  desirable,  because  the  yarn  shows  an  excess  elongation  corresponding 
to  stress. 

Further,  the  staple  fiber  composing  the  core  portion  has  preferably  no  crimps,  if  any,  a  crimpability 
thereof  being  at  most  5%.  In  this  connection,  the  crimpability  means  a  value  measured  according  to  JIS 
1074-65,  in  which  a  single  fiber  of  a  length  of  30  cm  to  be  tested  is  loaded  by  a  weight  of  50  mg/d  for  30 
seconds  and,  thereafter,  its  length  10  is  measured,  and  the  weight  is  replaced  to  a  lighter  one  of  2  mg/d  and, 
two  minutes  later,  the  length  I, of  the  fiber  is  measured,  the  crimpability  CR  being  calculated  by  the 
following  equation  (2), 

The  average  value  for  10  test  pieces  is  representative  of  CR. 
It  is  not  preferable  that  the  staple  fibers  in  the  core  portion  have  the  CR  exceeding  5%,  because,  in  such 

a  case,  the  yarn  becomes  bulky  causing  a  lower  tensile  strength  and  a  greater  elongation,  especially  under 
a  high  temperature  condition. 

A  mean  fiber  length  L  of  the  staple  fiber  is  necessarily  within  the  range  of  from  150  mm  to  600  mm.  If 
the  fiber  length  L  is  less  than  150  mm,  the  tensile  strength  does  not  reach  3  g/d  and,  while,  if  the  fiber  length 
L  is  more  than  600  mm,  the  yarn  structure  is  similar  to  that  of  a  filament  yarn  which  lacks  the  bulkiness 
common  in  spun  yarn.  Both  of  them  are  not  unsuitable  for  the  object  of  the  present  invention. 

The  staple  fiber  composing  the  wrap  fiber  group  2  originates  from  the  same  source  as  the  core  portion 
fiber.  One  end  of  the  wrap  fiber  is  embedded  in  the  core  portion  1,  and  the  other  end  thereof  is  free,  which 
wraps  around  the  core  portion  1  and  binds  it  to  retain  a  yarn  structure.  The  wrap  fiber  group  fibers  should 
have  substantially  the  identical  characteristics  of  the  core  portion  fibers. 

A  number  of  wrap  fiber  groups  N  must  be  within  the  range  of  from  0.5  to  20  per  1  cm  in  length  of  the 



yarn  in  the  mean  value.  If  the  number  N  is  less  than  0.5,  the  fasciate  action  to  the  core  portion  is  too  weak  to 
have  a  compact  structure  thereof,  whereby  yarn  breakage  may  occur  during  a  post  operation  such  as 
weaving  or  knitting.  On  the  other  hand,  wrap  fiber  groups  of  more  than  20  per  1  cm  in  1  length  naturally 
cause  the  decrease  of the  core  portion  fibers  as  well  as  the  mean  degree  of  parallellism  8  exceeding  3°,  both 
of  which  result  in  undesirably  low  mechanical  properties  of  the  yarn. 

The  staple  fibers  composing  the  fasciated  yarn  according  to  the  present  invention  consist  of  wholly 
aromatic  polyamide  polymer  fibers.  The  wholly  aromatic  polyamide  polymers  herein-described  include  not 
only  in  a  narrow  sense  such  as  the  aforesaid  poly-para-phenyleneterephthalamide  or  poly-meta- 
phenyleneisophthalamide  but  also  aromatic  polyether  amides  having  linkages  defined  below,  in  a  wide 
sense. 

That  is,  the  term  "aromatic  polyether  amide  fiber"  used  herein  means  a  fiber  composed  of  polymers 
which  consist  of  the  recurring  units  of  the  following  formulas  (1)  to  (4): 

and 

wherein  Arl,  Ar2,  and  Ar3,  which  may  be  the  same  as  or  different  from  each  other,  stand  for  the  aromatic 
carbocyclic  rests,  the  bonding  chains  of  which  all  extend  coaxially  or  parallel  to  the  axis,  or  the  aromatic 
heterocyclic  rests,  which  are  to  be  joined  to  adjacent  atoms  or  grams  by  the  ring  atoms  of  the  rests  having 
the  greatest  distance,  or  combinations  thereof,  Ar4  and  Ars,  which  may  be  the  same  as  or  different  from 
each  other,  stand  for  para-  and  meta-phenylene  rests,  R1  to  Rs,  which  may  be  the  same  as  or  different  from 
each  other,  stand  for  hydrogen  atoms  or  alkyl  rests  containing  not  more  than  5  carbon  atoms,  and  Y  is 
selected  from  a  group  consisting  of 

wherein  R6  is  the  same  as  R,  to  Rs  having  the  meaning  defined  above,  said  recurring  units  (1)  to  (4)  having 
substantially  the  molar  equation  of  (1)  +  (4) =  (2)  and,  when  it  is  assumed  that  (1)  +  (2)  +  (3)  +  (4) = 
100  mol%,  (3)  =  0  to  90  mol%  and  (4)  =  50  to  5  mol%,  preferably  30  to  10  mol%. 

As  the  aromatic  carbocyclic  rests  with  bonding  chains  extending  coaxially,  there  may  be  mentioned, 
for  example,  1,4-phenylene  and  1,4-naphthylene  rests.  On  the  other  hand,  as  the  aromatic  carboxylic  rests 
with  bonding  chains  extending  parallel  to  the  axis,  there  may  be  mentioned,  for  example,  1,5-naphthylene 
and  2,6-naphthylene. 

The  aromatic  rests  may  be  joined  to  each  other  by  the  rests  selected  from  a  group  consisting  of 
-N  =  N  - ,   -N  =  CH-,  -CH  =  CH-,  and  - C = C - .   The  so-joined  aromatic  rests  include,  for  example, 

As  the  alkyl  rests  containing  net  more  than  5  carbon  atoms,  there  may  be  mentioned  a  methyl,  an  ethyl, 
a  propyl,  a  butyl,  a  pentyl  rest,  and  the  like.  Of  these  rests,  methyl  is  preferable. 

In  the  aromatic  carbocyclic  and  heterocyclic  rests,  the  hydrogen  atoms  bonded  to  the  carbon  atoms 
may  be  substituted.  As  such  substituents,  there  may  be  mentioned  halogen  atoms  (e.g.,  chlorine,  bromine, 
and  fluorine  atoms),  lower  alkyl  rests  (e.g.,  methyl,  ethyl,  isopropyl,  and  n-propyl  rests),  lower  alkoxy  rests 
(e.g.,  methoxy  and  ethoxy  rests),  a  cyano  rest,  an  acetyl  rest,  and  a  nitro  rest.  The  chlorine  atom  and  the 
methyl  rest  are  preferable 



Fibers  spinning  from  these  polymers  are  well-known  to  have  a  surprisingly  excellent  properties  even  in 
a  high  temperature  atmosphere  exceeding  300°C. 

It  is  not  impossible,  however,  to  attain  the  objects  of  the  present  invention  by  a  spun  yarn  produced  by 
means  of  the  conventional  spinning  process  in  which  the  fibers  are  rearranged  to  a  sliver  form  after  being 
crimped  and  cut  to  staple  fibers,  because  the  aforesaid  excellent  properties  of the  fiber  itself  cannot  be  fully 
utilized  in  such  spun  yarn. 

In  this  connection,  a  novel  method  for  producing  the  yarn  according  to  the  present  invention  is 
explained  hereunder. 

A  fiber  bundle  used  for  the  present  inventive  method  is  prepared  by  the  so-called  "stretch-breaking"  of 
filament  tow.  The  fiber  bundle  thus  prepared  has  to  be  fasciated  while  keeping  a  parallel  orientation 

:hereof.  Contrary  to  this,  if  using  the  conventional  spinning  process  in  which  the  staple  fibers  prepared  by 
:utting  the  filament  tow  by  a  cutter  are  randomly  mixed  and  then  are  rearranged  to  form  a  sliver,  the 
orientation  of the  staple  fiber  in  the  resultant  yarn  cannot  be  completely  parallelized  and,  in  addition  to  t h i s ,  
:he  crimp  of  the  staple  fiber,  which  is  necessary  to  enhance  the  spinnability  thereof,  causes  an  undesirable 
:reep  elongation  of the  yarn  relative  to  a  filament  yarn.  Thus,  according  to  the  present  invention,  it  is  one  of 
:haracteristics  of  the  method  to  prepare  the  fiber  bundle  by  taking  care  not  to  disturb  the  parallel 
orientation  of  the  fiber  originally  existing  in  the  tow  and  not  to  deform  the  fiber  by  crimping. 

The  stretch-breaking  is  also  effective  for  the  microstructure  of  the  fiber.  That  is,  since  each  filament  is 
drawn  to  the  utmost  extent  by  the  stretching  force  to  break  a  filament,  the  degree  of  molecular  orientation 
n  the  micro-structure  of  the  fiber  can  be  greatly  improved,  thereby  the  staple  fiber  thus  obtained  has 
superior  mechanical  properties  to  those  of  the  orientation  filament. 

Prior  to  the  stretch-breaking  of  the  tow,  it  is  necessary  to  impart  a  suitable  amount  of  oil  and/or  water  to 
:he  tow  to  be  processed  due  to  a  rigidity  of  the  aromatic  polyamide  fiber.  The  stretch-breaking  is  carried  out 
between  a  pair  of  feed  rollers  5  and  a  pair  of  stretch  rollers  6  rotating  at  a  higher  rate  than  that  of  the  former 
as  shown  in  Fig.  2,  which  illustrates  an  embodiment  of  the  apparatus  utilized  for  practicing  the  method 
according  to  the  invention.  If the  amount  of  the  oil  and/or  water  is  too  small,  the  tow  may  become  charged 
with  electricity  which  causes  disturbance  of  the  fiber  parallelism  or  wrapping  of  the  fibers  around  a  metallic 
surface  of  the  stretch  rollers  due  to  repulsion  of  the  composing  filaments.  Contrary  to  this,  if  the  amount  of 
he  oil  and/or  water  is  too  large,  slippage  between  the  stretch  rollers  and  the  tow  may  occur,  which  makes  it 
mpossible  to  stretch-break  the  tow  or,  in  an  extreme  condition,  damages  the  apparatus  due  to  frictional 
heat.  A  suitable  amount  should  be  within  a  range  of  from  0.05%  to  0.30%  for  the  oil  and  of  less  than  7%  for 
he  water  relative  to  the  weight  of  the  tow.  More  specifically,  for  the  water,  the  more  preferable  range  is 
iifferent  to  respective  wholly  aromatic  polyamide  fibers  due  to  their  intrinsic  water  absorptions;  that  is, 
ess  than  6%  for  poly-para-phenylene  terephthalamide,  and  less  than  3%  for  aromatic  polyether  amide. 

The  mean  fiber  length  of  the  staple  fiber  stretch-broken  from  the  tow  depends  on  a  distance  between 
he  feed  rollers  5  and  the  stretch  rollers  6  as  well  as  a  draw  ratio  therebetween. 

The  fiber  bundle  4'  thus  stretch-broken  is  collectively  guided  to  the  stretch  rollers  6  by  a  trumpet 
shaped  chute  7  provided  upstream  of  the  former,  and  is  thereby  drafted  to  a  predetermined  thickness 
sliver.  After  being  delivered  from  the  stretch  roller  6,  the  fiber  bundle  4'  is  introduced  into  an  aspirator  8 
)rovided  downstream  of  the  stretch  roller  6  along  with  a  suction  flow.  Downstream  of  the  aspirator  8  is 
irranged  an  air  nozzle  9  within  which  the  fiber  bundle  4',  introduced  therein  in  a  ribbon  form,  is  false- 
wisted  by  a  vortex,  so  that  the  edge  portion  fibers  thereof  entangle  around  a  core  portion  thereof  to  form  a 
resultant  fasciated  yarn.  The  structure  of  the  air  nozzle  9  is  disclosed,  for  example,  in  the  above-mentioned 
JSP  No.  3,079,746. 

In  the  above-described  false-twist  operation  in  the  air  nozzle  9,  care  must  be  taken  not  to  have  any  slack 
n  the  tension  of  the  fiber  bundle  4'.  In  order  to  keep  a  suitable  tension,  a  feed  ratio  of  the  stretch  rollers  6 
relative  to  draw-off  rollers  10  provided  downstream  of  the  former  has  to  be  less  than  +4%  preferably  less 
han  +1  %  including  a  0%  or  minus  feed  ratio.  In  case  the  feed  ratio  exceeding  +4%,  the  core  portion  1  of 
he  resultant  yarn  is  partially  twisted  in  an  S  or  Z  direction  which  causes  the  mean  degree  of  parallelism  to 
be  more  than  3°  and  the  number  of  the  wrap  fiber  groups  to  be  more  than  20  per  1  cm  in  length,  both  of 
vhich  are  not  desirable  as  described  before. 

The  resultant  fasciated  yarn  is  continuously  wound  on  a  cheese  11. 
The  yarn  thus  obtained  has,  as  it  is,  excellent  properties  suitable  for  attaining  the  objects  of  the  present 

nvention.  However,  the  properties  can  be  improved  more  by  heat  treatment  carried  out  after  the  yarn 
orming. 

This  heat  treatment  may  be  exercised  continously  subsequent  to  the  false-twist  operation,  as 
llustrated  in  Fig.  3,  by  a  heat  roller  12,  to  a  surface  of  which  the  yarn  has  made  contact  several  times,  or 
ieparately  to  the  spinning  process,  may  be  carried  out  by  an  autoclaver  in  which  the  cheese  11  of  the  yarn 
s  steamed.  The  temperature  of  the  heat  treatment  is  preferably  more  than  200°C  and,  thereby,  the  residual 
ihrinkage  and  creep  deformation  of  the  yarn,  especially  in  a  high  temperature  atmosphere,  can  be 
mproved  to  be  suitable  for  usage  under  such  conditions. 

The  present  invention  will  be  more  apparent  by  the  following  examples  showing  the  effects  of  the 
)resent  invention. 



Example  1 
A  filament  tow  of  4400  d/3000  f  consisting  of  poly-para-phenyleneterephthalamide  fibers  was 

processed  by  the  apparatus  shown  in  Fig.  2.  The  tow  had  an  oil  content  and  a  water  content  of  0.25%  and 
4.0%,  respectively,  by  weight,  and  a  fiber  composing  the  tow  had  no  crimps  at  all. 

The  distance  and  the  draw  ratio  between  the  feed  rollers  2  and  the  stretch  rollers  6  were  adjusted  to 
750  mm  and  25  times,  respectively.  The  tow  was  stretch-broken  to  a  staple  fiber  bundle  having  a  mean  fiber 
length  L  of  312  mm  and,  finally,  was  formed  into  a  fasciated yarn  of  30  S  (cotton  count)  according  to  the 
present  invention.  Air  pressures  utilized  for  the  aspirator  8  and  the  air  nozzle  9  were  3  kg/cm2  and  5  kg/cm2, 
respectively. 

Example  2 
A  filament  tow  of  3000  d/2000  f  consisting  of  aromatic  polyetheramide  fibers  having  no  crimps, 

consisting  of  25  mol%  of  para-phenylenediamine,  24  mol%  of  3.4'-diaminodiphenylether,  and  50  mol%  of 
terephthalic  acid  was  processed  by  the  apparatus  shown  in  Fig.  2.  The  tow  had  an  oil  and  water  content  of 
0.1%  and  1.6%,  respctively,  by  weight. 

The  distance  and  the  draw  ratio  between  the  feed  rollers  2  and  the  stretch  rollers  6  were  adjusted  to 
750  mm and  20  times,  respectively.  The  tow  was  stretch-broken  to  a  staple  fiber  bundle  having  a  mean  fiber 
length  L  of  290  mm  and,  finally,  was  formed  into  a  fasciated  yarn  of  35  S  (cotton  count)  according  to  the 
present  invention.  Air  pressures  utilized  for  the  aspirator  8  and  the  air  nozzle  9  were  the  same  as  Example  1. 

Example  3 
A  filament  tow  of  7000  d/3500  f  consisting  of  poly-meta-phenyleneisophthalamide  fibers  having  no 

crimps  was  processed  as  the  same  manner  described  in  Example  1  and  2.  The  distance  and  the  draw  ratio 
between  the  feed  rollers  2  and  the  stretch  rollers  6  were  adjusted  to  600  mm  and  26  times,  respectively.  The 
tow  was  stretch-broken  to  a  staple  fiber  bundle  having  a  mean  fiber  length  of  230  mm  and,  finally,  was 
formed  into  a  fasciated  yarn  of  20  S  (cotton  count)  according  to  the  present  invention.  Air  pressures  utilized 
for  the  aspirator  8  of  the  air  nozzle  9  were  4  kg/cm2,  respectively. 

Comparative  Examples  1  and  2 
The  tow  processings  were  carried  out  on  the  same  tow  utilized  in  Example  3  under  the  same  conditions 

as  Examples  1  and  2,  except  that  the  roller  distances  were  adjusted  to  280  mm  and  1800  mm,  respectively, 
thereby  obtaining  two  comparative  yarns  having  mean  fiber  lengths  7L  0  of  103 mm  and  710  mm, 
respectively. 

Comparative  Example  3 
The  same  filament  tow  as  utilized  in  Example  3  was  crimped,  prior  to  the  stretch-breaking  operation,  to 

have  a  crimpability  CR  of  10%  by  a  stuffer  box  system  without  heating.  The  tow  was  processed  under  the 
same  conditions  as  Example  3,  thereby  obtaining  a  comparative  yarn  of  excess  crimpability. 

Comparative  Example  4 
The  same  filament  tow  as  utilized  in  Example  3  was  processed  under  the  same  conditions  as  Example  3 

except  that  the  feed  ratio  between  the  two  pairs  of  rollers  6  and  10  was  adjusted  to  +7%,  thereby  obtaining 
a  comparative  yarn  of  the  mean  degree  of  parallelism  9  of  4°. 

Comparative  Examples  5  and  6 
Tow  processings  were  carried  out  with  the  same  tow  as  utilized  in  Example  3  under  the  same 

conditions  thereof,  except  that  the  feed  ratios  between  the  two  pairs  of  rollers  6  and  10,  and  the  air  pressure 
of  the  aspirator  8  and  the  air  nozzle  9  were  adjusted  to  the  following  sets  of  values:  (1) feed  ratio  -2%,  air 
pressure  2  kg/cm2  respectively,  and  (2)  feed  ratio  +8%,  air  pressure  6  kg/cm2  respectively,  thereby 
obtaining  two  comparative  yarns  having  the  number  of  wrap  fiber  groups  N  of  0.42/cm  and  23.0/cm, 
respectively. 

Characteristics  of  the  yarns  thus  obtained  by  Examples  1  through  3  and  the  Comparative  Examples  1 
through  6  are  shown  in  Table  1,  from  which  the  excellence,  in  the  mechanical  properties,  of  the  yarns 
according  to  the  present  invention  is  apparent  compared  to  the  yarns  of  the  comparative  examples. 





Example  4 
A  filament  tow  of  7000  d/6000  f  consisting  of  poly-meta-phenyleneisophthale  amide  fibers  having  no 

crimps  was  processed  by  the  apparatus  shown  in  Fig.  2. 
The  distance  and  the  draw  ratio  between  the  feed  rollers  2  and  the  stretch  rollers  6  were  adjusted  to 

600  mm  and  26  times,  respectively.  The  tow  was  stretch-broken  to  a  staple  fiber  bundle  having  a  mean  fiber 
length  L  of  230  mm  and,  finally,  was  formed  into  a  fasciated  yarn  A  of  20  S  (cotton  count)  by  adjusting  the 
air  pressures  of  the  aspirator  and  the  air  nozzle  to  4  kg/cm2  and  5  kg/cm2,  respectively. 

On  the  other  hand,  the  same  tow  as  described  in  Example  4,  was  cut  to  form  staple  fibers  of  2  inch 
lengths  after  crimps  were  imparted  by  a  stuffer  box  system,  and  the  staple  fibers  were  spun  to  become  a 
spun  yarn  B  as  a  comparative  example  by  means  of  a  conventional  cotton  spinning  system. 

Measurement  was  carried  out  on  the  two  yarns  A  and  B  regarding  a  tensile  strength,  results  of  which 
are  shown  on  the  graph  in  Fig.  6. 

As  is  apparent  from  the  graph,  the  yarn  A  according  to  the  present  invention  shows  a  different  stress- 
strain  curve  from  that  of  the  comparative  yarn  B. 

Further,  the  creep  durabilities  of  both  the  yarn  A  and  B  were  0.5%  and  5.0%,  respectively. 
Next,  how  the  present  invented  yarn  is  utilized  in  the  industrial  material  field,  is  explained. 
The  yarn  according  to  the  present  invention  can  be  utilized  for  a  bag  filter,  because  of  its  excellent 

mechanical  strength  and  creep  durability  at  a  high  temperature  condition.  Further,  the  yarn  is  suitable  for  a 
reinforcing  member  embedded  in  a  mold  material  such  as  rubber  because  the  yarn  is  rich  in  fluffs  and  in 
interfiber  porosity  which  enhance  the  anchoring  effect  in  the  mold  material.  The  yarn  also  can  be  preferably 
utilized  for  sewing  thread  due  to  its  heat  radiation  ability  which  serves  to  suppress  the  temperature 
elevation  of  a  sewing  needle  at  a  high  sewing  speed. 

The  above  mentioned  effects  will  be  more  apparent  by  the  following  examples. 

Example  5 
A  fasciated  yarn  of  20  S  (cotton  count)  having  a  mean  fiber  length  of  230  mm  was  prepared  from  a 

filament  tow  of  7000  d/1000  f  consisting  of  poly-meta-phenyleneisophthalamide  fibers  by  utilizing  the 
apparatus  shown  on  Fig.  2. 

A  bag  filter  C  according  to  the  present  invention  was  manufactured  from  a  satin  made  of the  abovesaid 
yarn.  Densities  of  the  warp  and  weft  were  73  ends/in  and  57  picks/in,  respectively. 

On  the  other  hand,  another  bag  filter  D  was  manufactured  from  the  same  kind  of  fabric  made  of  the 
yarn  B  as  described  in  Example  4  as  a  comparative  example. 

The  two  bag  filters  C  and  D  were  tested  on  air  permeability  and  dimensional  stability,  results  of  which 
are  tabulated  in  Table  2. 

Example  6 
A  fasciated  yarn  of  3.6  S  (cotton  count)  was  produced,  according  to  the  present  invention,  from  a 

filament  tow  of  150,000  d  consisting  of  the  same  aromatic  polyether  amide  fiber  as  utilized  in  Example  2  by 
means  of  the  apparatus  shown  in  Fig.  2,  thereby  being  knit  in  a  tubular  braid.  The  braid  was  layered  in  a 
hose  structure  as  an  inner  reinforcement  52  along  with  an  inner  rubber  layer  51,  a  polyester  filament  fabric 
53,  and  an  outer  rubber  layer  54. 

On  the  other  hand,  a  filament yarn  of  1500  d/1000  f  consisting  of  the  same  polymer  fiber  as  above  was 
knit  to  form  the  same  tubular  braid  and,  thereafter,  was  incorporated  into  a  comparative  hose  structure 
instead  of  the  abovesaid  inner  reinforcement  52. 

Comparison  of  the  two  hoses  in  shown  in  Table  3. 



The  measurements  of  each  item  are.  as  follows: 
1.  Oil  Durability 
Three  hoses  to  be  tested  were  filled  with  brake  oil  and  were  left  in  the  atmosphere  at  a  temperature  of 

150°C  for  100,  200,  and  500  hours,  respectively.  Each  burst  test  was  carried  out  on  one  of  the  hoses  at  each 
time  period. 

2.  Wearability 
A  hose  to  be  tested  was  subjected  to  repeated  bending  motions  caused  by  a  pulley,  on  which  the  hose 

was  mounted.  The  pulley  had  a  diameter  15  times  of  the  hose  width  and  was  rotated  reciprocally  at  a  rate  of 
10  m/sec.  After  2000  revolutions  under  a  tension  of  5  kg/cm,  the  breaking  strength  of  the  hose  was 
measured. 

From  this  value  and  the  strength  of  the  untreated  one,  the  strength  retaining  ratio  was  calculated. 
3.  Chemical  Durability 
Two  hoses  to  be  tested  were  immersed  into  a  solution  of  20%  sulfuric  acid  at  90°C  and  a  solution  of 

10%  caustic  soda  at  95°C,  respectively,  for  100  hours. 
From  the  breaking  strengths  of  the  treated  hoses  and  the  untreated  one,  the  strength  retaining  ratios  to 

each  chemical  were  calculated. 
4.  Steam  Durability 
Through  a  hose  to  be  tested,  super  heated  steam  of  150°C  was  introduced  for  500  hours.  From  the 

breaking  strengths  of  the  treated  hose  and  the  untreated  hose,  the  strength  retaining  ratios  were 
calculated. 

Example  7 
The  same  fasciated  yarn  of  3.6  S  (cotton  count)  as  obtained  in  Example  6  was  two-plied  with  an  S  twist 

of  10 t/10  cm  to  form  a  cord  according  to  the  present  invention.  The  cord  was  immersed  into  a  first  bath, 
which  was  followed  by  drying  at  150°C  for  1  minute  and  baking  at  240°C  for  1  minute.  Then,  the  cord  was 
immersed  into  a  second  bath  which  was  followed  by  drying  at  150°C  for  1  minute  and  baking  at  240°C  for  1 
minute,  thereby  obtaining  a  cohesive  cord  for  a  timing  belt.  Formulas  of  the  first  and  second  baths  are  as 
follows: 



First  bath 

On  the  other  hand,  utilizing  a  filament  yarn  of  1500  d/1000  f  consisting  of  the  same  aromatic  polyether 
amide  fibers  as  the  above-said  invented  yarn,  another  cord  was  prepared,  as  a  comparative  example, 
according  to  the  same  process  as  described  above. 

Comparisons  between  the  two  cords  and  between  the  two  timing  belts  for  automobile  engine  utilizing 
the  each  cord  are  shown  in  Table  4. 

Measurements  of  each  item  are  as  follows: 
1.  Breaking  Strength  and  Young's  Modulus 
These  items  were  tested  by  means  of  a  Tensiron  stress-strain  tester  provided  by  TOYO-BALDWIN 

K. K. 
2.  Pull-Out  Force 
A  two-plied  cohesive  cord  to  be  tested  was  embedded  in  a  rubber  layer  of  1  cm  width  composing  a 

timing  belt,  so  that  the  cord  was  directed  perpendicular  to  the  longitudinal  direction  of  the  belt.  Then  the 
belt  was  vulcanized  under  a  temperature  of  160°C  for  20  minutes.  A  force  was  measured,  which  is 
necessary  to  pull  out  the  cord  from  the  structure  of  the  vulcanized  belt,  at  a  rate  of  200  cm/min. 

3.  Wet  Heat  Durability 
A  cord  to  be  tested  was  treated  in  an  autoclave  filled  with  steam  of  150°C  (6  kg/cm2)  for  100  hours.  The 

strength  retaining  ratios  were  calculated  from  the  breaking  strengths  of  the  treated  cord  and  the  untreated 
one. 

4.  Wearability 
A  cord  to  be  tested  was  subjected  to  repeated  elongations  of  6%  and  compressions  of  18%,  caused  by 

a  Goodrich  type  disc  tester,  for  100  hours  or  200  hours.  The  strength  retaining  ratios  were  calculated  from 
the  breaking  strengths  of  the  treated  cord  and  the  untreated  one. 



Example  8 
The  same  fasciated  yarn  of  3.6  S  (cotton  count)  as  obtained  in  Example  6  was  two-plied  with  a  primary 

twist  of  109  t/m  and,  then,  the  resultant  yarn  was  three-plied  with  a  final  twist  of  227  t/m  to  form  a  cord.  The 
cord  was  incorporated  into  a  V-belt  as  shown  in  Fig.  4,  in  which  reference  numerals  41  and  45  designate 
cotton  fabrics,  respectively;  42  and  44  chloroprene  rubber  layers,  respectively;  and  43  the  cord  consisting 
of  the  invented  yarns. 

On  the  other  hand,  utilizing  a  filament  yarn  of  1500  d/1000  f  consisting  of  the  same  aromatic  polyether 
amide  fibers  as  the  invented  yarn,  another  cord  was  prepared  according  to  the  same  process  as  described 
above  and  was  incorporated  into  another  V-belt  as  a  comparative  example. 

Comparisons  between  the  two  V  belts  are  shown  in  Table  5. 

Measurements  of  each  item  are  as  follows: 
1.  Breaking  Strength,  Breaking  Elongation,  and  Young's  Modulus 
These  items  were  tested  by  means  of  a  Tensiron  stress-strain  tester  provided  by  TOYO-BALDWIN  K.  K. 
2.  Wearability 
The  V-belt  to  be  tested  was  subjected  to  repeated  bendings  caused  by  a  pulley,  on  which  the  V-belt  was 

mounted.  The  pulley  had  a  diameter  15  times  of  the  V-belt  width  and  was  rotated  at  a  rate  of  10 m/sec.  After 
109  revolutions  in  the  atmosphere  having  a  temperature  of  16°C  and  an  RH  of  65%  under  a  tension  of  5  kg/ 
cm,  the  breaking  strength  of  the  V-belt  was  measured  and  the  strength  retaining  ratio  was  calculated 
relative  to  the  untreated  one. 

3.  Creep  Durability 
A  creep  tester  provided  by  K.  K.  IWAMOTO  SEISAKUSHO  was  utilized. 
4.  Wet  Heat  Dimensional  Stability 
The  V-belt  to  be  tested  was  subjected  to  repeated  bendings  under  conditions  of  40°C  temperature  and 

100%  RH  by  the  same  device  as  utilized  for  testing  the  wearability.  After  109  revolutions  under  a  tension  of 
1  kg/cm,  the  dimensions  of  the  V-belt  were  measured  and  compared  to  the  original  ones. 

5.  Chemical  Durability 
Two  V-belts  to  be  tested  were  immersed  into  aqueous  solutions  of  20%  sulfuric  acid  at  95°C,  and  10% 

caustic  soda  at  95°C,  respectively,  for  100  hours. 
From  breaking  strengths  of  the  treated  V-belts  and  that  of  the  untreated  one,  the  strength  retaining 

ratios  to  each  chemical  were  obtained. 

Example  9 
The  same  fasciated  yarn  of  3.6  S  (cotton  count)  as  obtained  in  Example  6  was  chopped  to  a  plurality  of 

pieces  of  5  mm  in  length.  The  chopped  pieces  were  mixed  with  a  heat  durable  rubber  composition 
described  in  Table  6  with  a  weight  ratio  of  2.0:100,  and  the  mixed  composition  was  extruded  through  a  slit 
to  form  a  mold  A  in  a  sheet  form  of  3  mm  in  thickness.  The  mold  A  was  processed,  according  to  the 
following  steps,  to  have  a  test  piece:  preparing  two  sheets  of  the  above-said  rubber  composition  not 
containing  the  chopped  pieces,  having  thicknesses  of  5  mm  and  2  mm,  respectively;  interposing  a  canvas 



woven  from  a  polyester  yarn  between  the  prepared  two  sheets  to  form  a  layered  sample  of  30  mm  in 
width;  peeling  the  rubber  sheet  of  5 mm  in  thickness  along  a  100 mm  length  and  complementing  a 
separately  prepared  rubber  sheet  of  2  mm  in  thickness  of  the  same  composition  and  the  mold  A  of  3  mm  in 
thickness  in  a  layered  manner  to  have  a  sample;  and  vulcanizing  the  sample  under  a  pressure  of  50  kg/cm2 
to  make  a  finished  test  piece. 

The  test  piece  was  subjected  to  repeated  bendings  of  60  Hz  by  means  of  a  hot  pulley  of  125°C  surface 
temperature  and  a  75  mm  diameter  under  a  tension  of  55  kg,  and  the  time  required  to  cause  a  crack  on  a 
surface  of  the  test  piece  was  measured. 

On  the  other  hand,  as  a  comparative  example,  a  mold  B  was  prepared  by  utilizing  a  filament  yarn  of 
1500  d/1000  f  consisting  of  the  same  aromatic  polyether  amide  fibers  as  the  yarn  utilized  in  the  mold  A,  and 
another  test  piece  was  obtained  in  accordance  with  the  same  manner  as  described  above  and  subjected  to 
the  cracking  test. 

The  results  of  the  tests  are  tabulated  in  Table  7  showing  data  for  two  test  pieces  for  each  of the  molds  A 
and  B,  one  of  which  was  prepared  along  an  orientation  of  the  chopped  pieces  and  the  other  perpendicular 
thereto.  In  this  connection,  the  chopped  pieces  in  the  rubber  composition  are  easily  oriented  along  a 
flowing  direction  by  being  passed  through  a  conduit  in  a  fluid  state  before  extrusion. 



Example  10 
A  filament  tow  of  3000  denier  consisting  of  the  same  aromatic  polyether  amide  fibers  as  utilized  in 

Example  2  was  processed  by  the  apparatus  shown  in  Fig.  2  to  form  a  fasciated  yarn  A  of  53  S  (cotton  count) 
according  to  the  present  invention.  The  yarn  A  was  two-plied  with  a  primary  twist  of  S  700  t/m  and  the 
resultant  yarn  was  three-plied  with  a  final  twist  of  Z  450  t/m,  thereby  obtaining  a  sewing  thread. 

On  the  other  hand,  three  comparative  sewing  threads  B,  C,  and  D  consisting  of  a  polyester  filament 
yarn,  a  spun  yarn  of  poly-meta-phenyleneisophthalate  staple  fibers  of  50  mm  length,  and  a  filament  yarn  of 
the  same  aromatic  polyether  amide  fibers  as  the  yarn  A,  respectively,  were  prepared. 

Sewing  tests  were  carried  out  on  the  four  sewing  threads,  and  the  results  thereof  are  shown  in  Table  8. 
It  is  apparent  from  Table  8  that  the  thread  A  according  to  the  present  invention  shows  a  constant 

mechanical  strength  throughout  the  sewing  operation,  and  further  suggests  a  possibility  to  endure  a  higher 
sewing  rate  than  the  one  consisting  of  the  filament  yarn. 

Conditions  of  the  sewing  tests  are  as  follows: 
1)  Regarding  the  mechanical  strength; 

type  of  sewing  machine:  DDC-227  provided  by  JUKI  MISHIN  K.  K.; 
sewing  needle:  DBX  1  #14; 
sewing  speed:  4,500  rpm;  and 
fabric  to  be  sewn:  four-plied  serge  fabrics,  each  woven  from  a  spun  yarn  consisting  of  polyester  fiber 

(65%)  and  rayon  fiber  (35%); 
2)  Regarding  the  critical  sewing  speed; 

type  of  sewing  machine:  the  same  type  as  above; 
sewing  needle:  DBX  1  #18;  arid 
fabric  to  be  sewn:  eight-ply  fabrics  of  the  same  type  as  above. 



1.  A  fasciated  yarn  consisting  of  staple  fibers  of  a  wholly  aromatic  polyamide  polymer  prepared  by  the 
stretch-breaking  of  a  tow,  comprising  a  core  portion  and  a  plurality  of  wrap  fibers  of  which  one  end  is 
embedded  in  the  core  portion,  while  the  other  end  thereof  is  free,  and  wrapped  around  said  core  portion, 
binding  the  same  together  to  retain  a  yarn  structure,  said  yarn  being  characterized  in  that  said  staple  fibers 
have  a  mean  length  within  the  range  of  from  150  mm  to  600  mm,  a  crimpability  of  less  than  5%,  and  a 
mean  degree  of  parellelism  (6)  of  less  than  3°,  and  that  the  number  of  said  wrap  fibers  is  within  the  range  of 
from  0.5  to  20  per  1  cm  in  length  of  said  yarn. 

2.  A  fasciated  yarn  according  to  claim  1,  in  which  said  wholly  aromatic  polyamide  polymer  is  selected 
from  a  group  consisting  of  poly-para-phenyleneterephthalamide  polymers,  poly-meta-phenyleneiso- 
phthalamide  polymers,  and  aromatic  poly-etheramide  polymers. 

3.  A  method  for  producing  a  fasciated  yarn  consisting  of  staple  fibers  of  a  wholly  aromatic  polyamide 
polymer  comprising  the  following  steps  of: 

stretch-breaking  a  tow  of  filaments  into  a  bundle  of  staple  fibers  taking  care  not  to  disturb  the 
parallelism  thereof,  while  collectively  guiding  said  tow  through  a  trumpet  shaped  chute  during  the  step, 
each  filament  of  said  tow  having  a  crimpability  of  less  than  5%;  and 

subjecting  said  bundle  of  staple  fibers,  omitting  a  crimping  process,  to  a  vortex  whirling  around  the 
axis  of  said  bundle  to  form  said  fasciated  yarn  by  the  false-twisting  action  of  said  vortex. 

4.  A  method  according  to  claim  3,  in  which  said  fasciated  spinning  operation  is  carried  out  under  a  non- 
slack  state  defined  by  a  feed  ratio  of  less  than  +4%,  preferably  less  than  +1 %  including  a  tension  state. 

5.  A  method  according  to  claim  3,  further  comprising  the  step  of: 
heating  said  fasciated  yarn  subsequent  to  said  fasciate  spinning  operation. 
6.  A  method  according  to  claim  3,  in  which  said  wholly  aromatic  polyamide  is  selected  from  a  group 

consisting  of  poly-para-phenyleneterephthalamide  polymers,  poly-meta-phenyleneisophthalamide 
polymers,  and  aromatic  polyetheramide  polymers. 

7.  A  method  according  to  any  one  of  claims  3  through  8,  in  which  said  tow  has  an  oil  content  of  within 
the  range  of  from  0.05%  to  0.30%  by  weight  thereof  and  a  water  content  of  less  than  7.0%  by  weight 
thereof. 

8.  A  method  according  to  claim  7,  in  which  said  water  content  is  less  than  6.0%  for  said  tow  of  said 
selected  poly-para-phenylene  terephthalamide  polymer. 

9.  A  method  according  to  claim  7,  in  which  said  water  content  is  less  than  3.0%  for  said  tow  of  said 
selected  aromatic  polyetheramide  polymer. 

10.  A  bag  filter  made  from  fabric  comprising  said  yarn  according  to  claim  1. 
11.  A  rubber  product  comprising  said  yarn  according  to  claim  1. 
12.  A  sewing  thread  made  from  said  yarn  according  to  claim  1. 

1.  Durch  Streckbrechen  eines  Stranges  hergestelltes  Faserbündelgarn  aus  Stapelfasern  aus  einem 
vollständig  aromatischen  Polyamidpolymer,  mit  einem  Kernteil  und  mehreren  Hüllfasern,  deren  eines 
Ende  in  den  Kernteil  eingebettet  ist,  während  das  andere  Ende  derselben  frei  und  um  den  Kernteil 
nerumgeschlungen  ist  und  diesen  zusammenbindet,  um  eine  Garnstruktur  zu  erhalten,  wobei  das  Garn 
dadurch  gekennzeichnet  ist,  daß  die  Stapelfasern  eine  mittlere  Faserlänge  in  dem  Bereich  von  150  mm  bis 
600  mm,  eine  Kräuselbarkeit  von  weniger  als  5%  und  einen  mittleren  Grad  der  Parallelität  (6)  von  weniger 
als  3°  haben  und  daß  die  Anzahl  der  Hüllfasern  in  dem  Bereich  von  0,5  bis  20  pro  1  cm  Länge  des  Garns 
liegt. 

2.  Faserbündelgarn  nach  Anspruch  1,  bei  dem  das  vollständig  aromatische  Polyamidpolymer  aus  der 
3ruppe  ausgewählt  ist,  die  besteht  aus:  Poly-para-phenylenterephthalamid-Polymeren,  Poly-meta- 
phenylenisophthalamid-Polymeren  und  aromatischen  Polyätheramidpolymeren. 

3.  Verfahren  zum  Herstellen  eines  Faserbündelgarns,  welches  aus  Stapelfasern  aus  einem  vollständig 
aromatischen  Polyamidpolymer  besteht,  die  folgenden  Schritte  umfassend:  Es  erfolgt  ein  Streckbrechen 
eines  Stranges  von  Filamenten  zu  einem  Bündel  von  Stapelfasern,  wobei  dafür  Sorge  getragen  wird,  die 
Parallelität  derselben  nicht  zu  stören,  während  der  Strang  insgesamt  während  dieses  Schrittes  durch  eine 
trompetenförmige  Führung  geführt  wird,  wobei  jedes  Filament  des  Garnes  eine  Kräuselbarkeit  von 
weniger  als  5%  hat;  und  das  Bündel  von  Stapelfasern  wird  unter  Verzicht  auf  einen  Kräuselungsvorgang 
einem  Wirbel  ausgesetzt,  welcher  sich  um  die  Achse  des  Bündels  dreht,  um  das  Faserbündelgarn  aufgrund 
der  Falschdrallwirkung  des  Wirbels  zu  bilden. 

4.  Verfaren  nach  Anspruch  3,  bei  dem  der  Faserbündel-Spinnvorgang  in  einem  nicht-schlaffen  Zustand 
ausgeführt  wird,  der  durch  ein  Speisungsverhältnis  von  weniger  als  +4%,  vorzugsweise  weniger  als  +1  % ,  
einschließlich  eines  gespannten  Zustands  definiert  ist. 

5.  Verfaren  nach  Anspruch  3,  welches  ferner  folgenden  Schritt  umfaßt: 
Das  Faserbündelgarn  wird  anschließend  an  den  Faserbündelspinnvorgang  erhitzt. 
6.  Verfaren  nach  Anspruch  3,  bei  dem  das  vollständig  aromatische  Polyamid  aus  einer  Gruppe 



ausgewält  wird,  die  besteht  aus:  Poly-para-phenylenterephthalamid-Polymeren,  Poly-meta- 
phenylenisophthalamid-Polymeren  und  aromatischen  Polyätheramid-Polymeren. 

7.  Verfaren  nach  einem  der  Anspruche  3  bis  8,  bei  dem  der  Strang  einen  Ölgehalt  in  dem  Bereich  von 
0,05  bis  0,30  Gew.-%  des  Stranggewichtes  und  einen  Wassergehalt  von  weniger  als  7,0  Gew.-%  desselben 
aufweist. 

8.  Verfahren  nach  Anspruch  7,  bei  dem  der  Wassergehalt  für  den  Strang  aus  dem  ausgewählten  Poly- 
para-phenylenterephthalamid-polymer  weniger  als  6,0%  beträgt. 

9.  Verfaren  nach  Anspruch  7,  bei  dem  der  Wassergehalt  für  den  Strang  aus  dem  ausgewählten 
aromatischen  Polyätheramid-Polymer  weniger  als  3,0%  beträgt. 

10.  Filtertüte  aus  einem  Stoff,  der  das  Garn  gemäß  Anspruch  1  umfaßt. 
11.  Gummiprodukt,  welches  das  Garn  gemäß  Anspruch  1  umfaßt. 
12.  Nähfaden,  der  aus  dem  Garn  gemäß  Anspruch  1  herstellt  ist. 

1.  Fil  fascié  constitué  de  fibranne  d'un  polymère  de  polyamide  entièrement  aromatique  préparé  par 
étirage  jusqu'à  la  rupture  d'une  filasse,  comprenant  une  partie  centrale  et  plusieurs  fibres  d'enveloppe  dont 
une  extrémité  est  noyée  dans  la  partie  centrale,  tandis  que  son  autre,  extrémité  est  libre,  et  enveloppées 
autour  de  ladite  partie  centrale,  la  liant  ensemble  pour  conserver  une  structure  de  fil,  ledit  fil  étant 
caractérisé  en  ce  que  ladite  fibranne  a  une  longueur  moyenne  de  fibre  située  dans  un  intervalle  allant  de 
150  mm  à  600  mm,  une  capacité  de  plissement  inférieure  à  5%,  et  un  degré  moyen  de  parallélisme  (Â) 
inférieur  à  3°,  et  en  ce  que  le  nombre  desdites  fibres  d'enveloppe  est  situé  dans  un  intervalle  allant  de  0,5  à 
20  pour  1  cm  de  longueur  dudit  fil. 

2.  Fil  fascié  selon  la  revendication  1,  où  ledit  polymère  de  polyamide  entièrement  aromatique  est  choisi 
dans  un  groupe  constitué  par  les  polymères  de  poly-para-phénylènetéréphtalamide,  les  polymères  de 
poly-méta-phénylèneisophtalamide,  et  les  polymères  de  poly-éthéramide  aromatiques. 

3.  Procédé  de  production  d'un  fil  fascié  constitué  de  fibranne  d'un  polymère  de  polyamide  entièrement 
aromatique  comprenant  les  étapes  ci-dessous  de: 

étirage  jusqu'à  rupture  d'une  filasse  de  filaments  en  un  faisceau  de  fibranne  en  prenant  soin  de  ne  pas 
troubler  leur  parallélisme,  tout  en  guidant  collectivement  ladite  filasse  à  travers  une  glissière  en  forme  de 
trompette  pendant  l'étape,  chaque  filament  de  ladite  filasse  ayant  une  capacité  de  plissement  inférieure  à 
5%;  et 

soumission  dudit  faisceau  de  fibranne,  en  omettant  un  processus  de  plissement,  à  un 
tourbillonnement  en  vortex  autour  de  l'axe  dudit  faisceau  pour  former  ledit  fil  fascié  par  l'action  de  fausse 
torsion  dudit  vortex. 

4.  Procédé  selon  la  revendication  3,  dans  lequel  ladite  opération  de  filage  fascié  est  conduite  dans  un 
état  non  relâché  défini  par  un  rapport  de  charge  inférieur  à  +4%,  de  préférence  inférieur  à  + 1 %  y  compris 
un  état  de  tension. 

5.  Procédé  selon  la  revendication  3,  comprenant  en  outre  l'étape  de: 
chauffage  dudit  fil  fasciè  après  ladite  opération  de  filage  fascié. 
6.  Procédé  selon  la  revendication  3,  dans  lequel  ledit  polyamide  entièrement  aromatique  est  choisi 

dans  un  groupe  constitué  par  les  polymères  de  poly-para-phénylènetéréphtalamide,  les  polymères  de 
poly-méta-phénylèneisophtalamide,  et  les  polymères  de  polyéthéramide  aromatiques. 

7.  Procédé  selon  l'une  quelconque  des  revendications  3  à  6,  dans  lequel  ladite  filasse  a  une  teneur  en 
huile  située  dans  un  intervalle  allant  de  0,05%  à  0,30%  en  poids  et  une  teneur  en  eau  inférieure  à  7,0%  en 
poids. 

8.  Procédé  selon  la  revendication  7,  dans  lequel  ladite  teneur  en  eau  est  inférieure  à  6,0%  pour  ladite 
filasse  dudit  polymère  de  téréphtal-poly-para-phénylène-téréphtalamide  choisi. 

9.  Procédé  selon  la  revendication  7,  dans  lequel  ladite  teneur  en  eau  est  inférieure  à  3,0%  pour  ladite 
filasse  dudit  polymère  de  polyétheramide  aromatique  choisi. 

10.  Filtre  en  sac  fait  d'un  tissu  comprenant  ledit  fil  selon  la  revendication  1. 
11.  Produit  caoutchouté  comprenant  ledit  fil  selon  la  revendication  1. 
12.  Fil  à  coudre  fait  à  partir  dudit  fil  selon  la  revendication  1. 
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