
J  
E u r o p a , s c h e s P _   MM  M  II  II  II  M  II  MINI  M I N I   II 
European  Patent  Office  A-i  a  n 4  ©  Publication  number:  0  4 7 4   6 3 2   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  03.05.95  ©  Int.  CI.6:  D01  D  5/1  1 

©  Application  number:  89911188.4 

@  Date  of  filing:  01.06.89 

©  International  application  number: 
PCT/US89/02191 

©  International  publication  number: 
WO  90/15173  (13.12.90  90/28) 

©  CONTROL  OF  FLASH  SPINNING  CELL  ATMOSPHERE  TEMPERATURE. 

@  Date  of  publication  of  application: 
18.03.92  Bulletin  92/12 

©  Publication  of  the  grant  of  the  patent: 
03.05.95  Bulletin  95/18 

©  Designated  Contracting  States: 
GB  LU 

©  References  cited: 
GB-A-  1  392  667  US-A-  3  081  519 
US-A-  3  169  899  US-A-  3  227  794 
US-A-  3  504  076  US-A-  4  321  344 

©  Proprietor:  E.I.  DU  PONT  DE  NEMOURS  AND 
COMPANY 
1007  Market  Street 
Wilmington 
Delaware  19898  (US) 

@  Inventor:  BEDNARZ,  Thomas,  Kenneth 
5208  Riverside  Drive 
Richmond,  VA  23225  (US) 
Inventor:  LEE,  Chl-Chang 
4233  Inca  Drive 
Richmond,  VA  23237  (US) 

©  Representative:  Jones,  Alan  John  et  al 
CARPMAELS  &  RANSFORD 
43  Bloomsbury  Square 
London,  WC1A  2RA  (GB) 

00 

CM 
CO 
CO 

IX 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person ®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  474  632  B1 2 

Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  process  ac- 
cording  to  the  preamble  of  claim  1  and  known  from 
US-A-3  504  076  for  producing  nonwoven  webs  of 
plexifilamentary  strand  material  wherein  the  atmo- 
sphere  of  the  spin-cell  used  to  produce  the  non- 
woven  web  is  maintained  within  a  narrow  tempera- 
ture  range  which  is  at  least  about  60  °  C  below  the 
melting  point  of  the  polymer  forming  the  plex- 
ifilamentary  strand  material.  The  apparatus  also 
utilizes  a  special  resistor  target  plate  and  a  special 
resistive  coating  on  the  apparatus  extending  par- 
tway  between  the  electrostatic  charging  zone  and 
the  spin  cell  collection  belt. 

PRIOR  ART 

Plexifilamentary  strands  are  described  by 
Blades  and  White  in  U.S.  Patent  No.  3,081,519. 
Each  is  a  yarn-like  strand  having  a  surface-area 
greater  than  2  m2/gm  and  comprising  a  continuous 
three-dimensional  integral  plexus  of  synthetic  or- 
ganic,  crystalline,  polymeric,  fibrous  elements.  Said 
elements  are  structurally  configured  as  oriented, 
film-fibrils  with  average  film-thickness  of  less  than  4 
microns  and  with  an  average  electron  diffraction 
orientation  angle  of  less  than  90  degrees. 

A  preferred  class  of  suitable  polymers  for  pre- 
paring  plexifilamentary  strands  includes  linear  and 
branched  chain  polyethylene,  polypropylene, 
copolymers  of  olefins,  etc.;  but  other  crystalline 
polymers  such  as  polyethylene  terephthalate  and 
copolymers  of  ethylene  with  other  monomers  can 
be  employed.  A  particularly  preferred  polymer  is 
homopolymeric  linear  polyethylene  with  an  upper 
limit  to  the  melting  range  of  from  about  130-1  35  °C, 
a  density  between  0.94  and  0.98  gm/cc,  and  a  melt 
index  (ASTM  Test  Method  D-1238-57T,  condition 
E)  of  0.1  to  6.0. 

A  process  by  which  plexifilamentary  strands 
may  be  obtained  is  given  in  U.S.  Patent  No. 
3,227,784  to  Blades  and  White,  and  with  more 
particularly  in  U.S.  Patent  No.  3,227,794  to  An- 
derson  and  Romano.  The  method  generally  com- 
prises:  (1)  preparing  a  uniform  solution  of  polymer 
in  a  solvent,  said  solution  being  at  a  temperature  at 
least  as  high  as  (TC-45)°C,  wherein  Tc  is  the  sol- 
vent  critical  temperature,  and  at  a  sufficiently  high 
pressure  to  maintain  the  solution  as  a  single  liquid 
phase;  and  (2)  extruding  said  solution  into  a  region 
of  substantially  reduced  pressure  and  temperature 
where  the  solvent  evaporates  almost  instantaneous- 
ly  and  cools  the  polymeric  material  during  the 
adiabatic  expansion  to  form  solidified  plexifilamen- 
tary  strand. 

US-A-3  504  076  discloses  a  process  wherein  a 
polymer  and  solvent  composition  is  flash  spun  from 
one  or  more  flash  spinning  dies  onto  a  moving 
collection  support  in  a  spin-cell  and  a  solvent  is 

5  sprayed  from  nozzles  into  the  spin  cell  to  control 
the  temperature  of  the  spin-cell. 

Plexifilamentary  strands  (hereinafter  plexifila- 
ments)  are  particularly  useful  in  preparing  non- 
woven  fibrous  sheets  as  described  in  U.S.  Patent 

w  No.  3,169,899  to  Steuber.  For  this  purpose,  the 
extruded  material  passes  horizontally  from  the  ex- 
trusion  orifice  directly  to  the  surface  of  a  rotating  or 
oscillating  deflector  which  opens  the  plexifilament 
into  a  wide  network  and  directs  it  downward  onto  a 

75  moving  belt  (or  other  surface)  where  it  is  collected 
in  random,  multidirectional,  overlapping  layers.  Ap- 
paratus  is  also  provided  to  create  opposite  electro- 
static  charges  on  the  strands  and  collection  belt. 
The  apparatus  also  includes  a  special  resistor  tar- 

20  get  plate  as  the  collector  of  the  electrostatic  charg- 
ing  current  and  a  special  resistive  coating  on  the 
apparatus  surface  extending  partway  between  the 
electrostatic  charging  zone  and  the  spin  cell  collec- 
tion  belt. 

25  The  solvents  used  in  this  process  have  normal 
boiling  points  at  least  about  25  °  C  (preferably  60  °  C 
or  more)  below  the  polymer's  melting  temperature, 
are  nonsolvents  at  or  below  their  normal  boiling 
points,  and  are  usually  haloalkanes.  Trich- 

30  lorofluoromethane  and  methylene  chloride  are  fre- 
quently  employed  at  levels  of  from  about  80  to 
about  90%  by  weight  of  the  polymer  solution. 
Since  these  large  quantities  of  solvent  form  no  part 
of  the  ultimate  sheet  product,  it  is  economically 

35  desirable  that  they  be  reclaimed  and  reused.  This 
is  accomplished  by  extruding  the  solution  into  a 
closed  spin-cell  which  also  contains  the  sheet-for- 
ming  apparatus.  The  atmosphere  in  such  a  spin- 
cell  is  resultantly  substantially  100%  solvent  vapor, 

40  and  the  solvent  is  readily  reclaimed  by  withdrawing 
the  vapor  and  condensing  it  to  a  liquid. 

Sheets  with  excellent  properties  are  prepared 
by  extrusion  into  and  collection  within  the  ambient 
atmosphere,  without  regard  for  solvent  reclamation. 

45  Extrusion  into  a  closed  spin-cell  containing  an  at- 
mosphere  substantially  100%  of  vaporized  solvent 
at  a  spontaneously  generated  temperature,  surpris- 
ingly  results  in  lowered  sheet  opacities,  lowered 
delamination  resistance,  and  variations  in  these 

50  properties  across  the  width  of  the  sheet  when  wide 
sheets  of  overlapping  plexifilaments  are  prepared. 
This  is  particularly  surprising  since  the  spontane- 
ously  generated  temperatures  within  suitable 
closed  spin-cells  are  at  least  30  °C,  and  as  much 

55  as  70  °  C,  below  the  normal  crystalline  melting  tem- 
perature  for  the  polymer. 

Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  produce  nonwoven  sheets  from  plex- 
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ifilamentary  strands  which  are  extruded  in  a  closed 
spin-cell  which  avoids  the  sheet  quality  drawbacks 
noted  above.  This  object  is  solved  basically  by  the 
solution  given  in  the  characterising  part  of  claim  1  . 

SUMMARY  OF  THE  INVENTION 

This  invention  is  an  improvement  in  a  process 
for  producing  nonwoven  plexifilamentary  webs 
comprising:  (1)  extruding  a  polymer  solution 
through  at  least  one  orifice  into  a  gaseous  at- 
mosphere  of  a  closed  spin-cell  which  is  held  at 
substantially  normal  atmospheric  pressure,  (2)  col- 
lecting  the  resulting  material  on  a  moving  conveyor 
within  the  spin-cell,  to  form  a  continuous  web  of 
random,  multidirectional,  overlapping  layers  and  (3) 
withdrawing  the  web  from  the  closed  spin-cell.  The 
improvement  in  the  present  process  is  controlling 
the  temperature  within  the  spin  cell  to  within  a 
narrow  temperature  range  (48°  to  52  °C)  by  mea- 
suring  the  temperature  of  the  gas  in  the  exhaust 
port  with  a  thermocouple  and  adjusting  the  feed 
rate  of  low  boiling  liquid  to  the  spray  nozzles  in  the 
spin  cell  in  response  to  this  temperature  measure- 
ment.  It  has  been  found  that  this  narrow  range  of 
temperature  control  is  required  for  proper  electro- 
static  performance  of  the  process. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  schematic  of  the  cell  indicating  the 
temperature  measuring  points,  the  spray  nozzle 
locations,  and  the  pack  locations  relative  to  the 
nozzles  and  temperature  measuring  points. 

FIG.  2  is  a  cross  section  of  the  extrusion  die 
and  spin  apparatus. 

FIG.  3  is  a  typical  process  schematic  for  spray 
nozzle  system. 

FIG.  4  includes  a  cutaway  of  a  typical  spray 
nozzle  used  in  cell  cooling. 

DETAILED  DESCRIPTION  OF  THE  DRAWINGS 

A  preferred  method  for  preparing  random  webs 
of  plexifilaments  is  initiated  by  forcing  hot  pressur- 
ized  polymer  solution  into  the  apparatus  of  FIG.  1 
via  transfer  line  9  and  distributing  it  to  the  down-leg 
16  of  each  extrusion  position  by  a  suitable  manifold 
8.  At  least  one  valve  7  is  ordinarily  provided  in 
each  down-leg  16.  Extrusion  of  the  solution  through 
a  plurality  of  die-assemblies  1  produces  a  plex- 
ifilament  2  which  is  opened,  transversely  oscillated, 
and  directed  downward  onto  a  moving  endless 
collection  belt  4  driven  by  rolls  5.  The  plexifilament 
2  forms  a  loose  web  3  of  random,  multidirectional, 
overlapping  layers  which  can  be  made  wider  by 
the  proper  lateral  spacing  of  the  plurality  of  die 
assemblies  1.  As  the  moving  web  3  passes  along 

on  the  collection  belt  4,  it  is  condensed  to  a  coher- 
ent  sheet  11  by,  for  instance,  lightly  pressurized 
calendar  rolls  6  and  then  drawn  out  from  closed 
spin-cell  15  through  a  suitably  vapor-sealed  open- 

5  ing  12. 
Additionally  provided  in  spin-cell  15  are  an 

exhaust  port  10  for  the  removal  of  gaseous  at- 
mosphere  from  the  spin-cell  and  auxilliary  cooling 
means  represented  by  a  pipe  13  for  injecting  fine 

io  droplets  14  of  a  volatile  liquid.  Both  of  these  provi- 
sions  are  represented  schematically  only.  More 
than  one  exhaust  port  10  for  reclaiming  vaporized 
solvent  may  be  employed  and  ordinarily,  a  plurality 
of  auxiliary  cooling  positions  13  are  spaced 

is  throughout  spin-cell  15  to  assure  a  uniform  tem- 
perature  of  the  closed  cell  atmosphere  at  all  spin 
positions.  The  cell  temperature  is  measured  using 
thermocouple  17  (not  shown  in  FIG.  1  but  shown  in 
FIG.  3)  located  in  the  exhaust  port  10. 

20  Not  represented  in  FIG.  1  are  drive  means  for 
rolls  5  and  6,  but  suitable  direct  or  indirect  sources 
of  power  are  well  known  in  the  art.  Likewise  omit- 
ted  for  clarity  are  apparatus  for  solution  prepara- 
tion,  apparatus  for  solvent  reclamation,  and  means 

25  for  heating  transfer  line  9,  manifold  8,  down-legs 
16,  and  die  assemblies  1. 

Although  each  die  assembly  can  employ  a 
single  extrusion  orifice,  a  preferred  die  is  of  the 
type  shown  in  FIG.  2  wherein  two  orifices  27  and 

30  29  in  series  provide  a  pressure  let-down  zone  28 
therebetween.  A  single  liquid  phase  solution  enters 
via  down-leg  16.  At  least  one  low-pressure  drop 
filter  25  is  provided  to  prevent  passage  of  acciden- 
tal  impurities  capable  of  plugging  let-down  orifice 

35  29  or  spinneret-orifice  27.  Passage  of  solution 
through  let-down  orifice  29  into  let-down  zone  28 
causes  a  sharp  pressure  decrease  resulting  in  for- 
mation  of  a  two  liquid  phase  solution  within  let- 
down  zone  28.  Finely  divided  droplets  of  a  solvent- 

40  rich  phase  become  distributed  throughout  the  poly- 
mer-rich  phase,  but  residence  times  are  too  short 
to  permit  coalescence  of  the  droplets.  Pressure 
sensor  20  provides  for  remote  control  of  the  critical 
pressure  in  let-down  zone  28.  From  let-down  zone 

45  28,  the  solution  passes  through  spinneret-orifice  27 
into  the  atmosphere  of  spin-cell  15  (FIG.  1)  which 
is  usually  held  near  atmospheric  pressure.  Almost 
instantaneously  nearly  all  of  the  solvent  vaporizes 
and  the  polymer  solidifies  to  a  plexifilament.  A 

50  tunnel  26  is  preferably  provided  for  directing  the 
plexifilament  along  the  axial  path  of  the  orifice.  The 
plexifilament  31  then  impinges  against  a  device, 
e.g.,  rotating  disc  23,  which  is  designed  to  open  up 
the  plexifilament,  to  direct  it  generally  downward, 

55  and  to  oscillate  it  transversely  about  the  straight 
downward  direction.  A  rotating,  electrically  ground- 
ed,  annular  target  plate  22  is  mounted  coaxially 
with  disc  23  and  additionally  mounted  so  that  the 

3 
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plexifilament  31  passes  smoothly  from  the  disc  23 
over  the  surface  of  target-plate  22.  Mounted  oppo- 
sitely  from  the  plexifilament  31  is  an  ion  gun  21 
which,  in  cooperation  with  target  plate  22,  produces 
an  electric  charge  on  the  plexifilament  31.  Provi- 
sion  for  oppositely  charging  the  endless  belt  4  of 
FIG.  1  is  also  made,  but  not  shown.  The  die 
assembly  1  also  includes  driving  means  for  selec- 
tively  rotating  disc  23  and  target  plate  22  at  differ- 
ing  rates  about  axis  24.  Target  plate  22  and  shields 
32  and  36  are  provided  with  special  resistant  coat- 
ings  33  and  34. 

It  is  important  to  note  that  all  the  functions 
described  for  each  die  assembly  1,  plus  die  heat- 
ing  means  and  optional  additional  pressure  and 
temperature  sensors,  are  preferably  provided  in  a 
single,  integral  assembly.  The  width  of  the  portion 
of  web  3  provided  from  each  die  assembly  1  is 
sufficently  narrow  as  compared  with  the  size  of 
each  assembly  1  that,  when  a  plurality  of  die 
assemblies  1  is  laterally  spaced  to  provide  a  wider 
uniform  sheet,  they  must  ordinarily  be  spaced 
along  the  direction  of  motion  of  web  3  in  order  to 
accommodate  their  physical  sizes. 

FIG.  3  diagramatically  depicts  a  typical  layout 
of  the  spray  system  showing  the  pump,  tank,  line, 
and  nozzle  general  location.  The  pump  needs  to 
provide  sufficient  pressure  so  that  the  solvent 
sprays  out  of  the  nozzle,  and  this  pressure/flow  is 
generally  specified  by  the  type  of  nozzle  used.  The 
solvent,  such  as  trichlorofluoromethane,  is  contain- 
ed  in  storage  tank  30  and  pumped  by  centrifugal 
pump  31'  through  filter  32'.  An  input  signal  from 
the  thermocouple  17  in  the  exhaust  port  of  the  spin 
cell  38  is  fed  to  controller  34'  which  activates 
control  valve  35  to  control  the  rate  at  which  solvent 
is  fed  to  spray  nozzles  37  in  spin  cell  38. 

FIG.  4  is  a  cutaway  of  the  cooling  spray  nozzle 
used  in  the  present  invention.  Specific  orifice  size, 
number  and  location  of  spray  nozzles  is  specified 
depending  on  the  amount  of  cooling  needed.  The 
cooling  is  then  adjusted,  within  limits,  by  varying 
the  pressure  (and  thus  the  flow)  of  the  solvent 
spraying  from  the  nozzles,  or  adding  or  deleting 
nozzles  or  nozzle  banks.  The  nozzle  has  a  feed 
pipe  40,  connected  to  the  top  of  the  cell  deck  41  ,  a 
removable  length  of  pipe  42  fitted  with  strainer  43 
and  a  plurality  of  spray  nozzles  45  mounted  on 
turret  46  which  nozzles  are  in  communication  with 
the  interior  47  of  removable  pipe  42. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS  AND  PROCESS  DETAILS 

There  are  many  ways  of  characterizing  good 
vs  poor  sheet,  good  vs  poor  spin  pack  operation, 
and  of  determining  cell  temperature. 

For  the  purpose  for  this  patent,  sheet  visual 
quality  is  determined  by  backlighting  the  sheet  and 
observing  the  sheet  for  light  and  dark  areas  and/or 
mottle  (light  and  dark  blotch  areas),  amount  of  rope 

5  or  swirl  or  dark  fibrous  streaks  caused  by  web 
collapsing  or  rolling  on  itself,  and  overall  sheet 
transparency  or  opacity. 

For  the  purpose  of  spin  pack  behavior,  good 
pack  operation  is  determined  by  (1)  minimal  sud- 

io  den  pack  failures  due  to  electrostatic  causes  (spin 
pack  plug  or  loss  of  web  charge),  and  (2)  a  minimal 
loss  of  charging  efficiency  with  time  (charging  effi- 
ciency  is  spun  web  current  [electrostatic  charge 
picked  up  by  the  web  as  it  passes  thorugh  a 

is  charging  zone  defined  by  a  charge  emitter  (Wand) 
and  a  collector  of  the  current  (Target  Plate)]  di- 
vided  by  wand  current).  Poor  packs  fail  more  fre- 
quently  as  a  result  of  sudden  pack  failures,  and  the 
charging  efficiency  drops  off  with  time  more  rapidly 

20  than  with  good  packs. 
Sudden  pack  failures,  and  pack  changes  to 

replace  low  charging  efficiency  packs,  are  un- 
desirable  since  they  adversely  affect  spun  sheet 
quality  during  the  change,  increase  operating  costs, 

25  and  jeopardize  machine  continuity.  The  mainten- 
ance  of  acceptable  charging  efficiencies  is  desir- 
able  since  spun  sheet  visual  quality  in  general 
increases  with  web  charge.  While  not  completely 
understood,  higher  web  charge  tends  to  increase 

30  inter-spun-web  spreading  forces  which  reduce  web 
collapse  into  rope,  and  increases  web  to  belt  at- 
traction  which  contributes  to  spun  sheet  quality. 
Also,  average  cell  temperatures  greater  than  52°- 
55  °C  produce  target  plates  with  smeared  and 

35  "fused"  deposits  vs  the  normal  more  discontinuous 
and  discrete  deposits.  This  observation  of  deposit 
formation  in  the  range  of  52°-55°C  is  for  flash 
spinning  high  density  polyethylene  using  trich- 
lorofluoromethane  as  the  solvent.  It  is  hypothesized 

40  that  the  smear  is  due  to  a  low  melt  point  compo- 
nent  of  the  target  plate  deposits  which  melt  with 
the  higher  temperature  and/or  the  ability  of  very 
small  particles  to  fuse/melt  at  the  higher  tempera- 
tures.  Hence,  the  use  of  alternative  polymers  or 

45  solvents  may  well  result  in  a  different  temperature 
range. 

For  the  purpose  of  cell  temperature,  measure- 
ments  have  been  made  using  thermocouples 
laocated  in  the  spin  cell  atmosphere  close  to  the 

50  spin  cell  ceiling  (near  and  about  45.7  cm  (18") 
above  the  spin  orifice)  and  with  thermocouples 
located  in  the  spin  cell  return  gas  or  exhaust  port. 
The  cell  temperature  near  the  ceiling  is  taken  to  be 
representative  of  the  cell  gas  "seen"  by  the  spin 

55  pack  since  the  spun  gas/web  issuing  from  the  spin 
orifice  of  the  spin  pack  aspirates  significant 
amounts  of  cell  gas  and  sweeps  this  gas  through 
the  spin  packs.  The  target  plate  temperature,  when 

4 
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measured  and  compared  to  the  cell  gas  tempera- 
ture  near  the  ceiling,  is  from  10°  to  15  °C  higher 
than  the  cell  gas.  The  temperature  of  the  gas 
exiting  the  spin  cell  is  normally  5°C  cooler  than 
the  ceiling.  Often,  the  cell  gas  temperature  is  mon- 
itored  using  the  exit  gas  temperature  and  applying 
the  offset  (5°C  in  this  case).  The  temperature  of 
the  cell  is  controlled  using  nozzles  which  spray 
solvent  into  the  cell  atmosphere,  the  rate  of  cooling 
being  directly  proportional  to  the  flow  of  solvent  to 
the  spray  nozzles. 

The  cooling  nozzles  are  mainly  orifices  which 
allow  the  supplied  solvent  to  be  atomized  into  the 
warm  spin  cell  atmosphere  and  cool  it  to  the  48  °  - 
52  °C  range  vs  the  uncooled  range  of  70°-100°C, 
dependent  of  cell  insulation,  solvent/polymer  con- 
ditions,  etc. 

EXAMPLES 

A  spin  cell  containing  10  clusters  of  nozzles  as 
shown  in  Fig.  4,  each  cluster  containing  5  nozzles, 
is  fed  with  trichlorofluoromethane  at  an  average 
pressure  of  1100  psi  (75.8  x  105  Pa)  at  a  tempera- 
ture  of  12  °C,  upstream  of  the  nozzle  orifice.  The 
nozzles  have  28  mil  (7.1  x  10_+m)  spin  orifices. 
The  nozzles  are  aimed  so  as  to  minimize  the 
possibility  of  spray  hitting  a  solid  surface  prior  to 
all  of  the  atomized  droplets  vaporizing.  Spraying  on 
a  solid  object  results  in  the  droplets  combining  into 
large  drops  and  dripping  rather  than  vaporizing. 
The  nozzles  are  equally  split  on  each  side  of  the 
spin  cell  and  the  majority  are  located  outside  the 
spin  pack  grouping.  Due  to  the  pumping  action  of 
the  laydown  belt,  significant  circulation  fo  the  cell 
gas  is  obtained  and  the  specific  nozzle  locations 
are  not  critical.  It  has  been  found  that  the  spin  cell 
exhaust  temperature  should  be  kept  at  43°  to 
47  °C.  Exceeding  this  range  results  in  poor  spin 
pack  performance  for  electrostatic  reasons  which 
results  in  increased  spin  pack  failures  and  poorer 
overall  sheet  visual  quality.  For  instance  when  the 
temperature  of  the  exhaust  rose  from  51  °  -54  °  C 
three  sudden  pack  failures  were  encountered,  while 
none  were  encountered  before  the  change.  Also 
product  quality  drops  as  the  temperature  of  the 
exhaust  rises  from  47  °  to  53  °  C. 

Claims 

1.  A  process  wherein  a  polymer  and  solvent  com- 
position  is  flash  spun  from  one  or  more  flash 
spinning  dies  (1)  onto  a  moving  collection  sup- 
port  (4)  in  a  spin  cell  (15)  and  a  solvent  is 
sprayed  from  nozzles  (37)  into  said  spin  cell  to 
control  the  temperature  of  said  spin  cell, 
characterised  in  that  the  temperature  of  the 
gas  in  the  exhaust  (10)  from  said  spin  cell  (15) 

is  measured  and  such  measurement  used  to 
control  the  feed,  rate  at  which  solvent  is  fed  to 
the  spray  nozzles  (37,  45)  whereby  the  tem- 
perature  is  maintained  within  2°C  of  a  pre- 

5  determined  value. 

2.  The  process  of  Claim  1  wherein  the  polymer  is 
high  density  polyethylene,  the  solvent  is  trich- 
lorofluoromethane  and  the  temperature  in  the 

io  spin  cell  is  maintained  at  from  48°  to  52  °C. 

Patentanspruche 

1.  Verfahren,  worin  eine  Zusammensetzung  aus 
is  einem  Polymer  und  einem  Losungsmittel  aus 

einer  oder  aus  mehreren  Flash-Spinndusen  (1) 
auf  ein  laufendes  Sammelband  (4)  in  einer 
Spinnzelle  (15)  flashgesponnen  wird  und  ein 
Losungsmittel  aus  Dusen  (37)  in  die  Spinnzelle 

20  gespruht  wird,  urn  die  Temperatur  in  der 
Spinnzelle  zu  regeln,  dadurch  gekennzeichnet, 
dal3  die  Temperatur  des  Gases  in  dem  aus  der 
Spinnzelle  (15)  fuhrenden  Abgasrohr  (10)  ge- 
messen  wird  und  diese  Messung  dazu  dient, 

25  die  Zufuhrgeschwindigkeit  zu  regeln,  mit  der 
das  Losungsmittel  zu  den  Spruhdusen  (37,  45) 
gefuhrt  wird,  wodurch  die  Temperatur  inner- 
halb  von  2  °  C  von  einem  vorbestimmten  Wert 
gehalten  wird. 

30 
2.  Verfahren  nach  Anspruch  1  ,  worin  das  Polymer 

ein  Polyethylen  von  hoher  Dichte  ist,  das  Lo- 
sungsmittel  Trichlorfluormethan  ist  und  die 
Temperatur  in  der  Spinnzelle  auf  48  °  C  bis  52 

35  °  C  gehalten  wird. 

Revendications 

1.  Un  procede  dans  lequel  une  composition  d'un 
40  polymere  et  d'un  solvant  est  filee  par  filage 

flash  ou  par  projection  a  partir  d'une  ou  plu- 
sieurs  filieres  (1)  de  filage  flash  sur  un  support 
de  collecte  (4)  en  deplacement  dans  une  cellu- 
le  de  filage  (15)  et  dans  lequel  un  solvant  est 

45  projete  dans  ladite  cellule  de  filage  par  pulveri- 
sation  a  partir  de  buses  (37)  pour  controler  la 
temperature  de  ladite  cellule  de  filage,  ce  pro- 
cede  etant  caracterise  en  ce  qu'on  mesure  la 
temperature  du  gaz  dans  la  conduite  d'echap- 

50  pement  (10)  de  ladite  cellule  de  filage  (15)  et 
en  ce  qu'on  utilise  ladite  mesure  pour  com- 
mander  le  debit  d'alimentation  du  solvant  ame- 
ne  auxdites  buses  de  pulverisation  (37,  45)  de 
telle  fagon  que  la  temperature  de  ladite  cellule 

55  soit  maintenue  dans  des  limites  de  2°C  de 
celle  d'une  valeur  predetermined. 

5 
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2.  Le  precede  selon  la  revendication  1  dans  le- 
quel  le  polymere  est  du  polyethylene  haute 
densite,  le  solvant  est  le  trichlorofluoromethane 
et  la  temperature  dans  la  cellule  de  filage  est 
maintenue  entre  48  et  52  °  C.  5 
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