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PRODUCTION OF COATED FABRICS - COATING TECHNIQUES 

D. E. DEXTER 
MANAGING DIRECTOR - BRELLA PTY. LTD. 

TEXTILE COATING may be best  described as a  process t o  cover a  base f a b r i c  
on one o r  both sides w i t h  a  l aye r  o f  p ro tec t i ve  mater ia l .  The cor~ibination 
o f  coat ing technique, coat ing mater ia l  and base f a b r i c  se lec t ion  each 
cont r ibute  very s t rong ly  t o  the u l t ima te  proper t ies  and end-use performance 
o f  the coated fabr i c .  This paper w i l l  endeavour t o  cover the more common 
methods o f  production o f  coated fabr ics ,  w i t h  emphasis on fabr i cs  f o r  s t ruc tures.  

The most common and the o ldes t  method of t e x t i l e  coating i s  the spreading o f  
com~ound on t o  the f a b r i c  w i t h  a  doctor blade o r  k n i f e  and there are many 
vakiat ions o f  t h i s  technique. The f l o a t i n g  kn.i fe coater i s  the s implest  and 
i s  predominantly used when l i gh twe igh t  coatings are required, minimum penetra- 
t i o n  o f  the compound i n t o  the-substrate i s  de i i red,  and coatings of medium t o  
low v i scos i t i es  are appl ied t o  close woven fabr ics  (Figure 1). 

The f a b r i c  t o  be coated i s  supported before and a f t e r  the coat ing k n i f e  and must 
be under strong tension t o  enable an even spread o f  compound t o  be deposited. 
Control o f  the coating weight becomes a funct ion o f  type o f  coat ing blade, 
v iscos i ty ,  tension o f  fab r i c ,  angle and pressure o f  coat ing k n i f e  and the 
poros i t y  o f  the base fabr i c .  

Dimensionally s tab le  base f ab r i cs  should be used i n  t h i s  type o f  coat ing as the 
high web tensions required t o  cont ro l  coat ing weight can lead t o  loss o f  f a b r i c  
width. 

The most popular method o f  d i r e c t  coating i s  t h a t  o f  k n i f e  over r o l l e r  (Figure 2) .  
This technique has many advantages over the f l o a t i n g  k n i f e  technique and i s  
genera l ly  used f o r  P.V;C. spreading and synthet ic  r ibbers .  The doctor  k n i f e  i s  
usua l l y  prec is ion ground t o  a  pre fer red p r o f i l e  and i s  f i x e d  t o  a  r i g i d  kn i fe  
holder t o  avoid f l e x i n g  o r  bowing o f  the blade across the web, which would cause 
var ia t ions  i n  coat ing weight. 

The k n i f e  angle i s  adjustable i n  respect t o  the radius o f  the backing r o l l  and 
a lso adjustable i n  the v e r t i c a l  plane. The backing r o l l  depends on the  type o f  
base f a b r i c  genera l ly  coated and can be e i t h e r  rubber o r  s tee l .  The engineering 
o f  the kn i fe ,  holder and backing r o l l e r  must be o f  a  h igh standard and t o  f i n e  
tolerances i n  order t h a t  the coat ing weights can be accurately con t ro l l ed  and 
repeated from run t o  run. The f a b r i c  needs t o  be presented a t  the k n i f e  i n  an 
even, wr ink le  f ree  condi t ion,  so spreader r o l l e r s  and edge guides are f i t t e d  and 
medium tension i s  appl ied t o  the web. 

The fac to rs  c o n t r o l l i n g  the coat ing compound add-on are the rheology o f  the coat- 
i n g  system, the gap between k n i f e  and r o l l e r ,  and the poros i t y  o f  the base fabr i c .  
The coat ing k n i f e  p r o f i l e  has a  la rge  bearing on the coat ing weight of the com- 
pound and the f i n a l  proper t ies  o f  the coated fabr i c .  Penetrat ion o f  the com- 
pound can be con t ro l l ed  by the se lec t ion o f  the co r rec t  blade f o r  each p a r t i c u l a r  
app l ica t ion.  Unfortunately f o r  the t e x t i l e  coater, there i s  no s i ng le  blade o r  
k n i f e  t o  s u i t  a1 1  coat ing compounds. Doctor blade o r  k n i f e  coat ing has been 
described as an a r t ,  no t  a  science. I f  t h i s  i s  so then the choice o f , t h e  blade 
i s  the c rea t i ve  part .  
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Figure 3 shows some o f  the  more common blades i n  use today. Wh i l s t  t he re  
are no s e t  r u l e s  as t o  which blade should be se lec ted f o r  a p a r t i c u l a r  
coat ing  func t ion ,  t he re  a re  bas ic  r u l e s  which a i d  i n  the  s e l e c t i o n  o f  t h e  
blade. The f i n e r  t h e  blade, the  lower the  add-on and the  l ess  pene t ra t i on  
o f  compound i n t o  t h e  f a b r i c .  The l a r g e r  the  rad ius  o f  t h e  blade, the  g rea te r  
the  pene t ra t i on  and add-on o f  compound onto the  f a b r i c .  

The ac tua l  dimension o f  t he  coat ing  b lade a t  t he  b lade end can vary from 1 mn 
up t o  a 50 mm radius.  A type (5)  blade o f  1 rnm th ickness would be used i n  
f l o a t i n g  b lade app l i ca t i ons  where low coat ing  weight  up t o  30 g.s.m. and low 
pene t ra t i on  was required,  e.g. l i g h t w e i g h t  polyurethane coat ings on ny lon  o r  
po l yes te r  fab r i cs .  

Type 1 and 2 doc tor  knives, which are  approximately 3 mm t h i c k  a t  t he  k n i f e  
end, a re  a l s o  used i n  f l o a t i n g  k n i f e  app l i ca t i ons  and are used ex tens ive l y  f o r  
the  a p p l i c a t i o n  o f  p r iming coats and t i e  coats p r i o r  t o  the  f i n a l  coats o f  
P.V.C. coated fab r i cs .  These are  a very usefu l ,  mu1 t i -purpose type o f  doc tor  
kn i fe .  . . 

The type 3 and 4 doc tor  knives are both  used f o r  k n i f e  over r o l l e r  app l i ca t i ons  
and are t h e  most common knives used f o r  the  spreading o f  P.V.C. and o t h e r  h igh  
so l  i d  content  coa t ing  compounds. Doctor k n i f e  coat ing  i n  any form i s  a h igh  
shear process so t h a t  t he  support mechanism f o r  the  knives must be rugged. 
The coat ing  cowpound must pass through a small l i n e a r  o r i f i c e  between the  f a b r i c  
and the  blade a t  working speeds so t h a t  the  shear developed i s  a f u n c t i o n  o f  t he  
speed o f  the  f a b r i c .  

A v a r i a t i o n  o f  t he  k n i f e  over r o l l e r  coat ing  system i s  the  k n i f e  over b lanke t  
system (F igure  4).  A continuous rubber b lanke t  i s  d r i ven  under tens ion by two 
r o l l e r s  A and B. The doctor  blade i s  placed a t  an angle over  the b lanket  and 
the  f a b r i c  i s ,  there fore ,  supported before  and a f t e r  coa t ing  by the  b lanket .  
Th is  method i s  o f t e n  used i n  con junc t ion  w i t h  a s t e n t o r  d ry ing  oven, so t h e  
f a b r i c  does n o t  develop too  much sag across the  web before  e n t e r i n g  the  cu r ing  
oven. 

Both the  k n i f e  over r o l l e r  and k n i f e  over b lanket  coat ing  systems are  t h e  work 
horses of t he  coa t ing  i n d u s t r y  and have been fo r  many years. The major draw- 
backs have been from t h e i r  re1 iance upon opera tor  t r a i n i n g  i n  s k i l l s  f o r  t he  
q u a l i t y  o f  the  f i n i s h e d  produc i  and coat ing  to lerances are  o f t e n  quoted by 
some manufacturers as h igh  as - 5% o f  t h e  t o t a l  weight. 

Whi 1 s t  most manufacturers work t o  c l o s e r  tolerances, spread coat ing,  because o f  
a1 1 t h e  var iab les ,  does tend t o  g i ve  products which w i l l  vary  i n  coa t ing  weight  
from one product ion  run t o  the  next. For the  m a j o r i t y  o f  end uses, t h i s  does 
no t  c rea te  any problems, o the r  than cos t  t o  the  producer, and i t  i s  the re fo re  
understandable why d i r e c t  coa t iug  i s  t h e  most popular  method f o r  p roduct ion  of 
coated fab r i cs .  

Reverse r o l l  c o a t i n g  i s  a system o f  coa t ing  which a1 lows p r e c i s i o n  i n  the  
a p p l i c a t i o n  o f  a compound on t o  a web. The p r i n c i p l e  o f  t he  reverse r o l l e r  
coater  (F igure  5) i s  t o ,  depos i t  a known th ickness o f  compound on t o  a t r a n s f e r  
r o l l e r  (B) and t r a n s f e r  t h i s  compound onto the  f a b r i c .  The coa t ing  th ickness 
can be c o n t r o l l e d  by the  gap between the  meter ing r o l l  and the  t r a n s f e r  r o l l ,  
the  speed o f  the  t r a n s f e r  r o l l ,  t h e  f a b r i c  speed and the  % o f  s o l i d s  i n  t h e  
compound. The r o l l e r s  A, B, C, are d r i ven  separa te ly  so t h a t  a wide range of 
coa t ing  opt ions  a re  possib le.  
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A reverse r o l l  coater can handle compounds w i t h  a  v i scos i t y  range from 2,000 
t o  100,000 c.p.s. and are capable of applying a  wide range of coatings. 
These include water based, solvent  based and ho t  me1 t coatings i n  so lu t ion,  
emulsion, suspension o r  d ispersion form. 

The coat ing weight ( o r  thickness) can be con t ro l led  t o  close l i m i t s  by the 
speed of the t r ans fe r  r o l l  and can be con t ro l led  automat ical ly  w i t h  an on- l ine 
measurement device such as a  Beta gauge which measures the thickness o f  the 
coat ing and t ransmits the informat ion back t o  the cont ro l  device o f  the t r a n s f e r  
r o l l .  This al lows the coat ing thickness t o  be con t inua l l y  monitored and 
cont ro l  1  ed. 

The reverse r o l l  coater i s  an exce l len t  coat ing device which i s  we l l  su i ted  f o r  
the app l i ca t ion  o f  t i e  coats, top coatings, lacquer s t y l e  f in ishes,  etc., bu t  
i s  no t  general ly  used f o r  the app l i ca t ion  o f  heavy weight coatings t o  t e x t i l e  
substrates. 

The modern spread coat ing machine i s  o f t en  f i t t e d .  w i t h  a  Tur re t  coat ing head 
which incorporates each o f  the f ou r  coat ing techniques mentioned. This enables 
the coater t o  se lec t  the most p rac t i ca l  method f o r  apply ing the con'lpound t o  the 
f a b r i c  and a1 lows f o r  a  wide range o f  products t o  be manufactured on a  s i ng le  
coat ing 1  ine. 

The question o f  cur ing ovens, the best  method o f  dry ing - e i t h e r  by ho t  a i r ,  
i n f r a  red, d i r e c t  f i r i n g ,  e lec t ron beam, u l t r ason i c  - i s  a  subject  i n  i t s e l f  
and no attempt i s  made t o  describe the va r ia t ions  i n  t h i s  discussion. However, 
i t  i s  s u f f i c i e n t  t o  say t h a t  a l l  spread coatings requ i re  some form o f  dry ing and 
cur ing and ovens up t o  50 metres i n  length  are  commonplace. The t o t a l  area 
requirement f o r  a  coat ing and cur ing machine i s  qu i t e  la rge  bu t  t h i s  balances 
ou t  when the low cap i t a l  cost  o f  the spreading equipment i s  compared t o  t h a t  of 
a  calander. 

Cal anderi n  i s  a  technique whereby thermopl a s t i  c  mater ia l  s, predominantly P. V. C., 
i n  a  molten s ta te  t o  a  f a b r i c  substrate o r  used t o  produce a f i l m  

which i s  l a t e r  laminated t o  a  substrate. Calander coat ing i s  a  h i gh l y  
con t ro l l ab le  method o f  coat ing and accurate, reproducible coat ing weights t o  
reasonable to1 erances can be achieved. 

The coat ing mater ia l  i s  i n i t i a l 1  heated i n  the vee between two r o l l e r s  r o t a t i n g  
i n  opposite d i rec t ions  (Figure 6 f and i s  t ransfer red t o  a  t h i r d  r o l l e r  as a  th in ,  
reproducible f i l m  o f  thermoplast ic mater ia l  , then t ransfer red t o  the fab r i c  which 
i s  wrapped around the f ou r t h  r o l l e r .  The r o l l e r s  can be arranged i n  e i t h e r  the 
inver ted  L conf igurat ion o r  Z type arrangement (Figure 7 ) .  

The calanders operate under sophist icated process cont ro l  condi t ions w i t h  auto- 
matic weight con t ro l  t o  preset  tolerances. This appl ies t o  both the coat ing 
type ca l  ander and the f i  l m  producing cal  ander. 

There are  several advantages o f  calander coat ing o r  calandering over spread 
coat ing methods and these are 

(a)  lower raw material '  cost  

(b)  a b i l i t y  t o  formulate t o  lower p l a s t i c i z e r  l eve l s  

(c )  f a s t e r  process speeds 

(d)  b e t t e r  process cont ro l .  
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The disadvantages a re  i t s  l a c k  o f  a d a p t a b i l i t y  t o  s h o r t  p roduct ion  runs and 
i t s  h igh c a p i t a l  cos t .  However, calanders do have the  a b i l i t y  t o  produce 
h igh  q u a l i t y  products a t  economical c o s t  when compared t o  o t h e r  methods. They 
do n o t  r e q u i r e  c u r i n g  ovens t o  cure o r  gel  t he  coa t i ng  compound as do d i r e c t  
spreading methods and a r e  n o t  sub jec t  t o  the  s t r i n g e n t  p o l l u t i o n  c o n t r o l s  on 
coa t i ng  ovens. 

One a1 t e r n a t i v e  t o  the  calander i s  the me1 t r o l l  coa ter  which was developed 
i n  the  l a t e  1950s and has been p rog ress i ve l y  upgraded u n t i l  today i t  i s  a 
c o a t i n g  machine which can apply' thermoplas t ic  compounds t o  a wide range o f  
subs t ra tes  t o  the  f i n e  to lerances requ i red  o f  today 's  coated f a b r i c s  markets. 
Me1 t r o l l  coa ters  today are  s i m i l a r  i n  technology t o  and mechanical ly  and 
e l e c t r i c a l l y  equ iva len t  t o  t h e  most soph is t i ca ted  o f  calanders. The process 
c o n t r o l  incorpora tes  the  1 a t e s t  e l e c t r o n i c  techno1 ogy so t h a t  thermopl a s t i c  
compounds a re  converted t o  f i l m  o f  de f ined dimensions and app l i ed  t o  t h e  var ious  
substrates.  

F igure  8 i ves  a guide t o  the  m e l t  r o l l  process. Fab r i c  i s  f ed  over a preheat  
r o l l e r  ( 1  7 and passes i n  f r o n t  o f  preheat i n f r a  red  heaters (2 ) .  Preheat ing 
the  f a b r i c  i s  necessary t o  achieve h i g h  adhesion f a c t o r s  o f  t he  compound on the  
f a b r i c .  Hot  d r y  b lend P.V.C. powders ( o r  granules o f  o t h e r  t he rmop las t i c  
compounds) are de l  i v e r e d  t o  t h e  n i p  between the  me1 t r o l l  s  (3)  and (4) .  
A p l a s t i c  f i l m  i s  then formed on r o l l  ( 3 )  - because i t  operates a t  h ighe r  speed 
and temperature than (4)  - and i s  then t r a n s f e r r e d  t o  t h e  f a b r i c  when the  rubber  
r o l l e r  (6 )  presses the  f a b r i c  aga ins t  t he  film. The r e s u l t a n t  f a b r i c  i s  
embossed aga ins t  r o l l e r  ( 7 )  then cooled and re-wound. A Beta gauge i s  
g e n e r a l l y  i n s t a l l e d  so t h a t  t h e  ac tua l  coa t i ng  we igh t  can be ad jus ted  auto- 
m a t i c a l l y  w h i l s t  t h e  machine i s  i n  operat ion.  

A wide range o f  thermoplas t ic  raw m a t e r i a l s  can be processed and some o f  these 
are l i s t e d  below: 

P l a s t i c i z e d  P.V.C. High dens i t y  po lye thy lene (H.D.P.E.) 
Thermoplast ic polyurethane T.P.U. Low d e n s i t y  po lye thy lene (L.D.P.E.) 
Ch lo r i na ted  po lye thy lene (C.P.E.) Polybu tene 
E thy l  ene propy l  ene rubber (E. P. D.M. ) Polypropylene 

The a b i l i t y  t o  process the  above thermoplas t ics  g ives  many advantages over  
spread coat ing  techniques. Dry blends o n l y  a re  used, no so l ven ts  o r  d i l u e n t s  
a re  r e q u i r e d  i n  t he  compounds s o .  s o l  i d s  o n l y  a r e  processed. 

The machine can be changed f rom one product  t o  another w i t h  very  1 i t t l e  'down 
t ime so t h a t  sma l l e r  p roduct ion  runs become economical. 

The m e l t  r o l l  coa te r  can app ly  coat ings  i n  a range o f  weights from 50 g.s.m. t o  
500 g.s.m. i n  a s i n g l e  pass - i n  some cases the  me1 t coa te r  can be f e d  w i t h  
feedstock from an ex t rude r  and coat ing  weights up t o  1,000 g.s.m. i n  a s i n g l e  
pass have been achieved. 

The speed o f  ope ra t i on  i s  d i r e c t l y  r e l a t e d  t p  t h e  coat ing  we igh t  so t h a t  l i g h t  
we igh t  coat ings  o p e r a t e . a t  speeds up t o  1,500 metres/hour and heavy we igh t  
coat ings  a r e  as slow as 800 metres/hour. The slow r a t e  o f  p roduct ion  makes 
the  use o f  t h e  me l t  r o l l  coa te r  f a r  more expensive than t h a t  o f  a calander 
b u t  w i t h  lower  c a p i t a l  cost,  smal l  space requirements, lower energy requ i re -  
ments and lower  s t a f f i n g  l e v e l s ,  t h e  me1 t r o l l  coa ter  can be a v i a b l e  product ion  
u n i t  f o r  smal l  p roduct ion  runs. 
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Ext rus ion  c o a t i n g  i s  a na tu ra l  cornbination o f  t he  technology o f  the  p l a s t i c s  
i n d u s t r y  added t o  t h e  requirements of t he  t e x t i l e  coat ing  indust ry .  For 
many years the  p l a s t i c s  i ndus t ry  has been ex t rud ing a wide range o f  p r o f i l e s  
from bars t o  sheet and f i l m .  Ex t rus ion  coat ing  was developed t o  apply 
polyethylene f i lms t o  woven f a b r i c s  and t h e  a r t  has now continued t o  expand 
t o  i nc l  ude P. V. C. , C. P. E . and o ther  thermopl as t i c  polymers. 

The schematic l a y o u t  o f  the  coat ing  p o r t i o n  o f  an ex t ruder  coater  (F igu re  10) 
shows how the  f i l m  i s  fo rced from the  d i e  and f a l l s  i n  a v e r t i c a l  plane between 
the  f a b r i c  and a c h i l l e d  coo l i ng  r o l l e r .  The pressure app l i ed  t o  the  rubber 
r o l l e r ,  which i s  support ing the  f a b r i c ,  coupled w i t h  the  temperature o f  t he  
f i l m ,  a re  t h e  two major f a c t o r s  a f f e c t i n g  the  adhesion between base f a b r i c  and 
coat ing  ma te r ia l .  The o the r  f a c t o r s  are  base f a b r i c  f i b r e  and const ruc t ion ,  
i.e. open weave o r  c l o s e l y  woven. 

Ex t rus ion  coa t ing  i s ,  l i k e  calandering, a h i g h l y  soph is t i ca ted  s t a t e  o f  the  
coat ing  a r t  and i s  c o n t r o l l e d  t o  very t i g h t  tolerances. The advent o f  t h e  
microprocessor and m i n i  computor have al lowed .advanced technology t o  be app l i ed  
t o  t h i s  form o f  coat ing. 

Ex t rus ion  coaters today are t o t a l l y  automated - from the  bu lk  storage o f  raw 
mate r ia l s  being fed  i n t o  h i g h  speed mixers c o n t i n u a l l y  feeding the  blended 
mater ia l  i n t o  the  ex t ruder  and coated f a b r i c  being produced a t  r e l a t i v e l y  h i g h  
opera t ing  speed. They a re  lower i n  c o s t  than a calander t o  i n s t a l  and operate 
and can produce s i m i l a r  qual i t y  goods t o  t h a t  from a calander. 

Lamination o f  f i l m  t o  f a b r i c  o f f e r s  an extremely v e r s a t i l e  method o f  manufactur- 
i n g  coated f a b r i c s  and i s  a very  e f f e c t i v e  way o f  u t i l i z i n g  the  low cos t  f i lms 
produced by a f i l m  calander. 

The m u l t i - p l y  laminator  (F igure  11) i s  an i l l u s t r a t i o n  o f  one o f  many forms o f  
1 aminators i n  use today which enables two laye rs  o f  f i l m  t o  be combined w i t h  a 
f a b r i c  i n  a s i n g l e  operat ion. 

The f i l m s  can be combined, i n  the  case o f  open mesh scr im base, by app ly ing  
adhesive t o  one face o n l y  and the  temperature o f  t he  heated drum preheat ing the  
f i l m ,  combined w i t h  the  pressure o f  the  embossing u n i t  g i v i n g  the  f i n a l  adhesion. 
However, bes t  r e s u l t s  a re  obtained when the  f i l m  receives an a p p l i c a t i o n  o f  
adhesive on app l i ca to rs  a t  (B)  and (D) and then forced onto the  subs t ra te  p r i o r  
t o  t r a v e l 1  i n g  around t h e  heated cy l i nde r .  The base f a b r i c ,  i f  c l o s e l y  woven, 
can be pre t reated w i t h  a bonding agent o r  t i e  coat  t h a t  i s  re -ac t i va ted  when t h e  
heat  i s  app l ied  t o  i t  so t h a t  optirr~um bond i s  achieved. 

The f i l n i s  t o  be laminated can be o f  vary ing  thickness o r  p rep r in ted  and a wide 
range o f  thermoplast ic  f i l m s  can be combined t o  f a b r i c s  us ing  t h i s  method. 
P rov id ing  h igh  qual i ty f i l m s  a r e  used, h igh qual i ty 1 aminates can be produced. 

Other methods o f  coa t ing  which are i n  common use i n  t h e  t e x t i l e  i n d u s t r y  are: 

cas t  coat ing; t r a n s f e r  coat ing; d i p  coat ing; c u r t a i n  coat ing;  spray coat ing;  
foam coat ing;  r o t a r y  screen coat ing. 

The s e l e c t i o n  o f  t he  c o r r e c t  coa t ing  method i s  r e a l l y  dependant on the  end 
product requ i red  and the  dec is ion  o f  how t o  make i s  n o t  always simple. However, 
t he  i n d u s t r i a l  f a b r i c  i n d u s t r y  predominantly requ i res  coated man-made f i b r e  
f a b r i c s  coated w i t h  thermoplast ic  res ins  which can be h igh f requency,or  h o t  a i r  
welded as w e l l  as being s u i t a b l e  f o r  sewing. 
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The coa t i ng  i n d u s t r y  today has reached the  stage where the  engineer ing o f  
coated f a b r i c s  f o r  a  s p e c i f i c  end use i s  now possib le.  There a re  now 
s p e c i a l i s t  coaters  who have placed t h e i r  technology and s k i l l s  i n t o  c e r t a i n  
d i r e c t i o n s  and produce s p e c i f i c a t i o n  fab r i cs  f o r  t he  membrane s t r u c t u r e  
i n d u s t r y  together  w i t h  t h e i r  o t h e r  products i n t o  such f i e l d s  as ta rpau l i ns ,  
pond o r  pool l i n e r s ,  i n f l a t a b l e s ,  cons t ruc t i on  covers, e tc .  

The s p e c i f i c a t i o n  o f  a  coated f a b r i c  f o r  s t r u c t u r e s  s t a r t s  w i t h  the  ca l cu la -  
t i o n s  o f  t h e  s t reng th  requirements f o r  t h e  base f a b r i c  - the  t e n s i l e  s t reng th  
o f  coated vs. uncoated does n o t  d i f f e r  s u b s t a n t i a l l y .  Having c a l c u l a t e d  the  
s t reng th  requirements, t h e  type o f  s t r u c t u r e  and i t s  use must be considered. 
The number o f  f a c t o r s  which must be considered inc lude:  

- l o c a t i o n  and surrounding environment 
- chemical pol  1  u t i o n  
- f 1  alne r e t a r d a n t  requ i  rements 
- f l e x  res i s tance  
- permanence - years o f  expected l i f e  
- temporary - how o f t e n  i s  i t  t o  be erected? 
- wind load iugs  
- abrasion res i s tance  
- e longa t i on  under s t ress  
- method o f  f a b r i c a t i o n .  

These f a c t o r s  then a l l ow  t h e  s e l e c t i o n  o f  t he  c o r r e c t  base f a b r i c  and, i n  tu rn ,  
s e t  t h e  paramaters f o r  t he  s e l e c t i o n  o f  t he  b e s t  poss ib le  coa t i ng  polymer o r  
compound. 

S e l e c t i o n  o f  t he  c o r r e c t  base f a b r i c  and f i b r e  type has been t h e  s u b j e c t  o f  
many d iscuss ion  papers over  t he  years. The most common f i b r e s  i n  use today 
f o r  coated s t r u c t u r e s  are :  

- f i l a m e n t  p o l y e s t e r  yarns 
- f i b r e  g lass  
- polyamide (ny lon  66) 

w i t h  p o l y e s t e r  and f i b r e  g lass  being the most popular.  

Po l yes te r  f a b r i c s  have a  h ighe r  modulus under l o a d  than ny lon  and t h i s  he1 ps t o  
minimise t h e  e longa t i on  under s t ress .  Po lyes ter  f a b r i c s  have b e t t e r  dimensional 
s t a b i l i t y  under temperature change, a re  l e s s  hygroscopic than ny lon  and a re  
s u i t a b l e  f o r  coa t i ng  w i t h  a  wide range o f  polymers. This  does n o t  mean t h a t  
ny lon  should be discarded as a  base f a b r i c  f o r  s t r u c t u r e s  as a p p l i c a t i o n s  such 
as i n f l a t a b l e s  r e q u i r e  r e l a t i v e l y  h igh  extension proper t ies .  Both ny lon  and 
p o l y e s t e r  e x h i b i t  very  good f l e x i n g  p rope r t i es  and a re  r e l a t i v e l y  s imple t o  
coat, depending on base f a b r i c  cons t ruc t ion .  

Glass f i b r e  f o r  t e x t i l e s  became a v a i l a b l e  commercially some 40 years ago and has 
been ex tens i ve l y  used f o r  many coat ing  app l i ca t i ons .  The f i b r e  has s u p e r i o r  
res i s tance  t o  flame, smoke and t o x i c  fume emission t o  o t h e r  f i b r e s ,  low mois ture  
rega in  and a  h igh  s p e c i f i c  g r a v i t y .  

G1 ass '[A? r e  f a b r i c s  can be coated w i t h  
P.V.C., E.P.D.M., s i l i c o n e ,  neoprene, T e f l o n  , and o t h e r  polymers f o r  var ious  
end uses. Glass f i b r e s  a re  a v a i l a b l e  i n  mu1 t i f i l a m e n t  fonn from 25 den ie r  t o  
2480 denier .  

Coated g lass  f i b r e  f a b r i c s  have been t h e  basis  o f  some o f  t he  most spec tacu lar  
membrane s t r u c t u r e s  and tens ion  s t r u c t u r e s  so f a r  manufactured and w'i 1'1 cont inue 
t o  be used f o r  many years t o  come. 
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Aramid f i b r e s  a r e  a  recen t  development and the  f i b r e s  e x h i b i t  some h i g h l y  
des i rab le  features which w i l l  be o f  i n t e r e s t  i n  t he  f u t u r e  t o  t e x t i l e  coaters.  
The f i b r e  i s  f lame r e s i s t a n t  and has good thermal s t a b i l i t y ,  possesses h i g h  
t e n s i l e  s t r e n g t h  and modulus o f  e l a s t i c i t y  and low elongat ion.  Fabr ics  woven 
from aramid can be coated w i t h  P.V.C. o r  rubber and w h i l s t  i n  l i m i t e d  use today, 
w i l l  c e r t a i n l y  grow i n  a p p l i c a t i o n s  over t he  course o f  the  years. 

When a  f i b r e  type has been selected,  a  f a b r i c  can then be woven t o  g i v e  t h e  
requ i red  end performance s p e c i f i c a t i o n s .  The most commonly used cons t ruc t i ons  
are  shown i n  the  photographs i n  F igure  12 ( 1  - 4). The type o f  c o n s t r u c t i o n  
then se ts  the  coa t i ng  method t o  be employed. 

The open scr im f a b r i c  cannot be d i r e c t  spread coated and can be coated o n l y  by 
calander o r  me1 t r o l l  coa t i ng  o r  f i l m  can be laminated t o  the  scrim. 

Open k n i t t e d  f a b r i c s  must be processed i n  the  same manner as scr ims and ca re  i n  
hand1 i n g  these f a b r i c s  i s  requ i red  as they a re  tens ion  s e n s i t i v e  du r ing  the  
coa t i ng  process. Because the  scr im and k n i t s .  a r e  open i n  cons t ruc t i on ,  
adhesion o f  the  f i l m  t o  t he  f i l m  on the  opposi te face  i s  achieved mechan ica l l y  
and by the  thermoplas t ic  na tu re  o f  the  f i l m  i t s e l f .  

The most common cons t ruc t i on  o f  a  base f a b r i c  f o r  coa t i ng  i s  the  p l a i n  weave 
f a b r i c  (F igu re  12 ( 3 ) )  and can vary i n  we igh t  from 60 g.s.m. t o  1,000 g.s.m. 
depending on ya.rn den ie r  and count. The f a b r i c  p i c t u r e d  here i s  the  ve ry  
basic  1,000 den ie r  po l yes te r  and weighing 200 g.s.m. 

The panama weave (F igu re  12 ( 4 ) )  comprises 2  - 1000 den ie r  po l yes te r  yarns 
woven i n  p a r a l l e l  and weighs approximate ly  300 g.s.m. 

Most man-made f i b r e  f a b r i c s  r e s i s t  adhesion o f  coa t i ng  polymers t o  t h e i r  su r face  
and as adhesion l e v e l s  a re  c r i t i c a l  t o  end f a b r i c  performance, t i e  coats must 
then be appl ied.  

Thus, t h e  method o f  coa t i ng  a  c lose  woven f a b r i c  has now been determined. An 
e f f e c t i v e  t i e  coa t  ( o r  bonding coat )  can b e s t  be achieved by spread c o a t i n g  
techniques - e i t h e r  doc to r  blade, reverse  r o l l ,  e tc .  Occasional ly,  impregnat ion 
i s  used i ns tead  o f  doc to r  b lade b u t  i s  c a r r i e d  o u t  on the  t r a d i t i o n a l  coat ing /  
c u r i n g  oven. 

A l l  t i e  coats ( o r  bond coats)  'must be c o r r e c t l y  cured p r i o r  t o  t he  f i n a l  . c o a t i n g  
process so t h a t  t he  f i n i s h i n g  coats adhere t o  the  prime coa t  and t h e r e  i s  no 
i n t e r f a c e  delaminat ion. 

The f i n a l  coats can be appl i e d  b y  any o f  the  coa t i ng  methods described, e.g. 
ca lander coat ing,  m e l t  r o l l  coat ing, laminat ion ,  spread coat ing.  The s e l e c t i o n  
depends n o t  o n l y  on the  a v a i l a b l e  equipment i n  t he  coa t i ng  p l a n t  b u t  a1 so i n  t h e  
polymer system, o r  coa t i ng  compound requ i red  f o r  the  end product. 

For i n d u s t r i a l  f a b r i c s  and membrane s t r u c t u r e s  i n  p a r t i c u l a r ,  the  weather ing 
performance o f  the  coa t i ng  mateni~al  would  be^ t h e  most c r i t i c a l  f a c t o r .  The 1  i f e  
o f  a  s t ruc tu re ,  where the  major  sur face i s  now t e x t i l e  based r a t h e r  than 
t r a d i  t i o n a l  b u i  1  d ing  mater i  a1 s  , has now moved from temporary t o  near permanent. 

P.V.C. i s  t h e m o s t w i d e l y u s e d  coa t i ng  compound f o r  i n d u s t r i a l  f a b r i c s .  It i s  
c o s t  e f f e c t i v e ,  can be f lame retarded,  i s  f l e x i b l e ,  easy t o  apply t o  a  wide 
range o f  f a b r i c s ,  and can be produced on a  wide range o f  coa t i ng  machinery. 
P.V.C. can be formulated t o  meet s p e c i f i c  needs and i s  r e s i s t a n t  t o  a  wide range 
o f  o i l s ,  so lvents,  acids and a1 k a l  i s  when c o r r e c t l y  formulated. I t  i s  a  ve ry  
v e r s a t i l e  r e s i n  b u t  f o r  l o n g  term exposure - over  5 years - has n o t  been very  
successfu l .  
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The P.V.C. f i l m ,  on exposure, s u f f e r s  from l o s s  o f  p l a s t i c i z e r  a f t e r  a  p e r i o d  
o f  t ime, thus causing e n ~ b r i t t l e m e n t  and eventual t o t a l  breakdown. The 
exposure l i f e  o f  a  P.V.C. coated f a b r i c  i s  b a s i c a l l y  r e l a t e d  t o  t h e  coa t i ng  
th ickness,  w i t h  the  choice o f  c o r r e c t  U.V. s t a b i l i z e r s  and p l a s t i c i z e r s  be ing  

r 

o f  pr imary importance. 

Most P.V.C. coated f a b r i c s  s u f f e r  from d i r t  co l l ec t i on -p rob lems  so top  coa t i ng  
w i t h  an a c r y l a t e  o r  s imi  l a r  c l e a r  lacquer  has become popular  i n  o rde r  t o  

(a )  slow down p l a s t i c i z e r  l o s s  
(b)  reduce the  r e s u l t a n t  tack iness  
( c )  a c t  as an a d d i t i o n a l  U.V. b a r r i e r .  

However, even w i t h  a  t o p  coat, the  l i f e  o f  a  P.V.C. coated f a b r i c  w i l l  n o t  
achieve t h e  10 t o  20 year  expectancy o f  t he  t e x t i l e  s t r u c t u r e s  market requ i re -  
ment and does n o t  a l l o w  i t  t o  compete w i t h  t h e  v i r t u a l l y  i n d e s t r u c t i b l e  ~ e f l o n ( ~ )  
coated f i breg l  ass. 

However, t he  exposure 1  i f e  o f  P.V.C. coated f a b r i c s  can be extended d r a m a t i c a l l y  
w i t h  the  l am ina t i on  t o  the  P.V.C. o f  a  t h i n  pigmented p o l y v i n y l  f l u o r i d e  f i l m .  
P.V.F. i s  chemica l ly  i n e r t  and i s  r e s i s t a n t  t o  s ta in ing ,  s o i l i n g ,  abrasion and 
f l e x i n g .  P.V.F. does n o t  d i s c o l o u r  and i t  would appear t h a t  a  P.V.C. coated 
f a b r i c  w i t h  a  p r o t e c t i v e  P.V.F. l am ina t i on  would be an a l t e r n a t i v e  t o  ~ e f l o n ( R )  
coated f i bkegldss . 
Ch lo r i na ted  po lye thy lene (C.P. E. ) i s  another  thermoplas t ic  r e s i n  ga in ing  i n  
p o p u l a r i t y  i n  t he  t e x t i l e  coa t i ng  f i e l d  and i s  be ing  ex tens i ve l y  used as a  
r o o f i n g  membrane i n  the  U.S.A. C.P.E. has several  p rope r t i es  which g i v e  the  
product  some outs tand ing  performance c h a r a c t e r i s t i c s .  C. P. E. has excel  l e n t  
weathering p r o p e r t i e s  and because i t  conta ins no p l a s t i c i z e r s ,  t he re  i s  no 
r e s u l t a n t  tack iness  and d i r t  c o l l e c t i o n .  C.P.E. coated f a b r i c s  a re  e s s e n t i a l l y  
i n e r t  t o  a t t a c k  from algae, bac te r i a ,  etc., and can be flame re tarded t o  meet 
t he  major  requirements o f  t he  i ndus t r y .  

The res i s tance  o f  coated f a b r i c s  t o  chemical a t t a c k  i s  impor tan t  when s e l e c t i n g  
f a b r i c  f o r  a  s p e c i f i e d  end use. The l o c a t i o n  and p o s s i b i l i t y  o f  p o l l u t i o n  from 
t h e  at~iiosphere, which can a f f e c t  t h e  coated fab r i cs ,  r e q u i r e  some cons idera t ion .  
A c h a r t  o f  t h e  chemical res i s tance  o f  t y p i c a l  coa t i ng  m a t e r i a l s  i s  at tached as 
a  guide (F igu re  13).  

To sumnarise t h e  d iscussion,  i t  could be s a i d  t h a t  t e x t i l e  coaters  today have t h e  
o p p o r t u n i t y  t o  s t r u c t u r e  coated f a b r i c s  f o r  s p e c i f i c  end uses. The advances 
t h a t  have been made i n  coa t i ng  technology over  the  l a s t  20 years, coupled w i t h  
advances i n  f i b r e  and r e s i n  technology, have a l lowed the  t e x t i l e  coater  t o  advance 
from what was an a r t  t o  r e a l l y  a  science. 

As t h e  development o f  l i g h t  weight  s t r u c t u r e s  has grown, so have the  s k i l l s ' o f  t he  
t e x t i l e  coa te r  and we look  forward t o  a  b r i g h t  f u t u r e .  

~ e f l o n ( ~ )  i s  a  r e g i s t e r e d  trademark o f  E. I. duPont de Nemours and Co., I nc .  
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Compound Doctor Knife 

Fig. 1 FLOATING KNIFE COATER 

Fig. 2 KNIFE OVER ROLL 
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1. Taper. 2. Bevel. 3. Bullnose. 
4. Spread. 5. Floating Knife 

Fig. 3 DOCTOR KNIFE PROFILES 

Cleamg Blade 

Transfer 

Fig 4 KNIFE OVER BLANKET 

Roll 

Back~ng Roll 

Fig. 5 NIP-FED REVERSE ROLLER COATER 
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Molten Compound 

Fig. 6 INVERTED "L" CALANDER 

Molten Compound 

Fig. 7 "Z" TYPE CALANDER ARRANGEMENT 
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Fig. 8 MELT ROLL PROCESS 

Fig. 9 Thermoplastics suitable for 
Melt Roll Coafing for lndustri Fabrics. 

Plasticized P.V.C. High Density Polyethylene (HDPE) 
Thermoplastic Polyurethane Low Density Polyethylene (LDPE) 
Chlorinated Polyethylene (CPE) Polybutene 
Ethylene Propylene Rubber (EPDM) Polypropylene 
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Extruder Die 

Fabric 
r 

Fabric Out 

Cooling Roll 

Fig. 10 EXTRUSION COATER 

Fabric 

Adhesive Applicator \ 
\ 

I I @ -8. 
I b Film ---+--- 

Laminated Fabric 
L 

Fig. 11 LAMINATION 
r 

MULTI-PLY LAMINATOR 
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I Kerosene A C C C 

Chemical 
Glacial Acetic Acid 
Ammonium Hydroxide 

Chrom~c Acid 
C~trlc Acid 
Copper Sulfate 

Cotton Seed Oil 
ASTM - Fuel A 

-Fuel B 
- Fuel C 

Hexane 
Hydrochloric Acid 

I Linseed Oil 1 A A C 1 

C.P.E. 
A 
A 

A 
A 
A 

A 
A 

A 
A 
A 
A 

I Oleic Acid I A I C I A I C 1 

Lubricating Oils 

1 Phosphoric Acid A A C A 

HYPALON 
C 
A 

C 
A 
A 

A 
C 

C 
C 
B 
A 

I I 1 Sodium Hvdroxide A A I S 1 A 1 

ASTM Oil # 1 t A A 

A 

Sulfuric Acid 
Nitric Acid 

P.V.C. 
C 
A 

A 
A 
A 

C 
C 

C 
C 
C 
C 

C 

EPDM 
C 
A 

C 
C 
C 

A - No Effect 
B - Minor to Moderate Effect 
C - Severe Effect 

Benzene 
Carbon Tetrachlor~de 

Cyclohexanone 
Gasoline 
Heptane 

Naphtha 

Fig. 13 
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