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by D r .  Wolf Krummheuer 

Enka AG, Wupper t a l ,  F.R. o f  Germany 

The open a i r  w e a t h e r i n g  b e h a v i o u r  o f  v i n y l  c o a t e d  i n d u s t r i a l  P o l y e s t e r  f a b r i c s  
i s  o f  o u t s t a n d i n g  i m p o r t a n c e ,  as t h e s e  materials  are a p p l i e d  i n  m o s t  cases 
u n d e r  open a i r  c o n d i t i o n s .  I n  o r d e r  t o  clear u p  t h e  i n f l u e n c e  o f  c o a t i n g  and 
l o c a t i o n  o f  w e a t h e r i n g  w e  s t a r t e d  a c o u p l e  o f  y e a r s  ago  w i t h  a test  program.  

A f t e r  h a v i n g  a l r e a d y  p r e s e n t e d  t h e  t w o  y e a r s  r e s u l t s  o f  t h i s  program on  t h e  
o c c a s i o n  o f  I F A I ' s  coaters and l a m i n a t o r s  d i v i s i o n  m e e t i n g  May, 1980,  i n  
N w e  York,  N . Y . ,  t h i s  p u b l i c a t i o n  w i l l  g i v e  t h e  5 y e a r s  r e s u l t s .  F u r t h e r o n  an 
e x p l a n a t i o n  o f  t h e s e  f i n d i n g s  w i l l  be t r i e d .  

E x p e r i m e n t a l  
-L 

The tests were p e r f o r m e d  i n  f i v e  d i f f e r e n t  l o c a t i o n s ;  t h e  v a r i a b l e s  i n  t h e s e  
tests w e r e  t h e  t h i c k n e s s  o f  t h e  t o p  coat and t h e  c o n c e n t r a t i o n  o f  t h e  UV 
a b s o r b e r  component .  The s u b s t r a t e  u s e d  w a s  a p o l y e s t e r  f a b r i c  o f  1100 d t e x  
(1000 d e n )  (DIOLEN 174  S, p l a i n w e a v e  1 / 1 ,  f a b r i c  set t  9/9/cm ( 2 2 / 2 2 / i n c h ) )  
( f i g .  1 ) .  The  colour o f  t h e  c o a t i n g  was w h i t e .  Details o f  t h e  c o m p o s i t i o n  o f  
t h e  c o a t i n g  material are g i v e n  i n  f i g .  2. A s  o n e  c a n  see, t h i s  is a f o r m u l a t i o n  
n o r m a l l y  u s e d  f o r  t h e  c o a t i n g  o f  i n d u s t r i a l  f a b r i c s .  

A s  a l r e a d y  men t ioned  it was o u r  g o a l  t o  select f i v e  d i f f e r e n t  test l o c a t i o n s  
which would s e r v e  as models, so t h a t  t h e i r  data c o u l d  b e  u s e d  f o r  j u d g i n g  t h e  
e f f e c t s  o f  a g e i n g  i n  o t h e r  r e g i o n s  as w e l l .  F i g .  3 shows wha t  climatic con-  
d i t i o n s  p r e v a i l e d  i n  e a c h  l o c a t i o n .  

The F l o r i d a  l o c a t i o n  r e p r e s e n t s  a t r o p i c a l  climate, whereas  E b n i t  i n  A u s t r i a  
r e p r e s e n t s  a m o i s t  a l p i n e  climate. D o r m e l e t t o  (Lago Maggiore)  is  s i t u a t e d  i n  
a humid m e d i t e r r a n e a n  z o n e ,  and  as t h e  main r o a d  t o  Milan r u n s  close by t h i s  
s i te  i s  also s u b j e c t  t o  i n f l u e n c e s  f rom e x h a u s t  g a s e s ,  whereas  T e l  Aviv 
r e p r e s e n t s  a d r y  m e d i t e r r a n e a n  climate w i t h  an  e x t r e m e  amount o f  a n n u a l  
s u n s h i n e  h o u r s .  Wupper t a l  r e p r e s e n t s  a m o d e r a t e  c e n t r a l  European climate i n  
an  i n d u s t r i a l  e n v i r o n m e n t .  I t  was t h e  o b j e c t i v e  o f  t h i s  s t u d y  t o  d e t e r m i n e  
f o r  t h e  f i r s t  t i m e  t o  w h a t  e x t e n t  t h e  t o p  coat i n f l u e n c e s  s t r e n g t h  deterio- 
r a t i o n  i n  v a r i o u s  climates. C o n s e q u e n t l y ,  t h e  f a b r i c s  r e c e i v e d  t o p  coats 
o f  t h r e e  d i f f e r e n t  t h i c k n e s s e s  ( f i g .  4 1 , t h e  t h i c k n e s s  o f  t h e  t o p  coat b e i n g  
measu red  f rom t h e  a p e x  o f  t h e  w e f t  t h r e a d .  T h i s  was d o n e  b e c a u s e  d u e  to  t h e i r  
h i g h  p o s i t i o n  t h e  w e f t  t h r e a d s  are more exposed  t o  e n v i r o n m e n t a l  i n f l u e n c e s .  

M o d i f i c a t i o n  1 r e c e i v e d  a v e r y  t h i n  t o p  coat ( 2 0  pm/0,8 m i l ) ,  m o d i f i c a t i o n  2 
r e c e i v e d  a c o a t i n g  o f  s t a n d a r d  t h i c k n e s s  (50  m / 2 , 0  m i l ) ,  and  m o d i f i c a t i o n  3 
r e c e i v e d  a n  e x t r e m e l y  t h i c k  t o p  coat (230 w / 9 , 0  m i l ) .  Moreover,  as h a s  been  
men t ioned  b e f o r e ,  a l l  t h r e e  m o d i f i c a t i o n s  were  m a n u f a c t u r e d  w i t h  t h r e e  
d i f f e r e n t  UV a b s o r b e r  c o n c e n t r a t i o n s  i n  o r d e r  t o  d e t e r m i n e  t h e  i n f l u e n c e  o f  
t h a t  s t a b i l i s e r .  

A f t e r  1 ,  2 and  5 y e a r s  s a m p l e s  h a v e  been  r e t u r n e d  i n  o r d e r  t o  d e t e r m i n e  
r e s i d u a l  t e n s i l e  s t r e n g t h ,  r e s i d u a l  l e g  tear  s t r e n g t h  and r e m a i n i n g  c o a t i n g  
t h i c k n e s s .  
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R e s u l t s  and D i s c u s s i o n  

A c o m p l e t e  c o m p i l a t i o n  o f  t h e s e  r e s u l t s  f o r m s  p a r t  o f  t h e  d o c u m e n t a t i o n ;  
I s h a l l  c o n f i n e  m y s e l f  t o  d i s c u s s i n g  t h e  most e s s e n t i a l  r e s u l t s .  F ig .  5 ,  6 
and 7 show t h e  r e s i d u a l  s t r e n g t h  and tear s t r e n g t h  measurements  o b t a i n e d  
from s a m p l e s  c o a t e d  w i t h  a compound c o n t a i n i n g  0 , s  % UV a b s o r b e r  a t  a 
t h i c k n e s s  o f  20 /0 ,8 ,  50 /2 ,0  and  230/9 ,0  p m / m i l ,  measured  o v e r  t h e  a p e x  o f  
t h e  w e f t  t h r e a d .  The T e l  Aviv r e s u l t s  are n o t  f i g u r e d  o u t  i n  t h i s  d i a g r a m ,  
as a t  t h e  t i m e  b e i n g  o n l y  t h e  t w o  y e a r s  s a m p l e s  h a v e  been  e v a l u a t e d .  

A s  o n e  c a n  see, t h e  t h i n l y  coated s a m p l e s  - w i t h  t h i c k n e s s e s  o f  20/0 ,8  and  
50 /2 ,0  m/mil - h a v e  los t  much o f  t h e i r  s t r e n g t h  and tear s t r e n g t h ,  t h e  
w o r s t  damage h a v i n g  been  s u s t a i n e d  by  t h e  f a b r i c s  f rom D o r m e l e t t o  ( I t a l y ) ,  
w h i l e  t h e  moun ta in  climate o f  E b n i t  i n  A u s t r i a  seems t o  have  c a u s e d  t h e  
least  damage of t h e  PVC-coated f a b r i c s .  

I n  t h i s  r e s p e c t ,  t h e  Wupper t a l  and  Miami r e s u l t s  d o  n o t  d i f f e r  overmuch. 
I n  a d d i t i o n  t o  t h e s e  m e c h a n i c a l  data,  t h e  d i a g r a m s  also show o u r  m i c r o s c o p e  
measurements  o f  t h e  c o a t i n g  t h i c k n e s s e s  l e f t  a f t e r  f i v e  y e a r s .  One c a n  see 
t h a t  i n  Wupper t a l  and  D o r m e l e t t o  t h e  s a m p l e s  which  o r i g i n a l l y  had r e c e i v e d  
c o a t i n g s  o f  low and  medium t h i c k n e s s  l o s t  t h e i r  c o a t i n g  e n t i r e l y  on t h e  
exposed  s i d e .  T h i s  r e s u l t  is i n d e p e n d e n t  o f  t h e  UV a b s o r b e r  c o n c e n t r a t i o n  
i n v o l v e d .  T h i s  a lso e x p l a i n s  t h e  bad l e v e l  of p e r f o r m a n c e  o f  t h e  D o r m e l e t t o  
s amples .  I t  seems t h a t  t h e  Wupper ta l  s a m p l e s  h a v e  n o t  y e t  been  a f f e c t e d  i n  
t h i s  way, o b v i o u s l y  b e c a u s e  o f  t h e  lesser number o f  s u n s h i n e  h o u r s .  

A s  opposed  t o  t h e s e  f i n d i n g s ,  t h e  t h i c k l y  c o a t e d  s a m p l e s  f rom D o r m e l e t t o  
have  m e r e l y  los t  some o f  t h e i r  c o a t i n g  t h i c k n e s s ,  b u t  n o t  y e t  t o  a n  e x t e n t  
which  a f f e c t s  t h e i r  s t r e n g t h  i n  a n y  way w o r t h  m e n t i o n i n g .  One s p e c i a l  p o i n t  
i s  t h a t  a f t e r  f i v e  y e a r s  o f  e x p o s u r e  i n  F l o r i d a  t h e  tear s t r e n g t h  o f  t h e  
s a m p l e s  a c t u a l l y  i n c r e a s e d ,  a f a c t  which  we are u n a b l e  t o  e x p l a i n  a t  t h e  
moment. T h i s  a g e i n g  b e h a v i o u r  c a n n o t  b e  e x p l a i n e d  by  UV r a d i a t i o n  or sun-  
s h i n e  a l o n e .  Thus ,  t h e  p e r f o r m a n c e  of t h e  Miami s a m p l e s  is c o m p a r a b l e  t o  
t h e  Wupper t a l  s a m p l e s  i n  s p i t e  o f  t h e  g r e a t e r  number p f  s u n s h i n e  h o u r s ,  
which  s e x v e s  t o  c o n f i r m  t h a t  a i r  p o l l u t i o n  p l a y s  a n o t  u n i m p o r t a n t  role 
i n  t h i s  r e s p e c t .  The r e s u l t s  f rom D o r m e l e t t o ,  where  o u r  w e a t h e r i n g  s t a n d  
i s  located r i g h t  n e x t  t o  a much-f requented  road l e a d i n g  t o  Mi lan ,  are 
p o i n t i n g  i n  t h e  same d i r e c t i o n .  T h i s  a s s u m p t i o n  is c o r r o b o r a t e d  by t h e  
v i s u a l  a s p e c t  o f  t h e  samples .  Whi le  t h e  s a m p l e s  f rom M i a m i  and  E b n i t  are 
m e r e l y  s o i l e d  b u t  s t i l l  r e t a i n  a f l e x i b l e  c o a t i n g ,  t h e  samples  f rom Wupper t a l  
and  Dormeletto are much d i s c o l o u r e d  and  v e r y  b r i t t l e .  

These  r e s u l t s  show q u i t e  c l e a r l y  t h a t  t h e  long- t e rm d u r a b i l i t y  o f  PVC- 
c o a t e d  fab1:j.c~ d e p e n d s  t o  a h i g h  degree on w h e t h e r  t h e  c o a t i n g  l a y e r  on t h e  
exposed  side is  o f  s u f f i c i e n t  t h i c k n e s s .  T h e s e  f i n d i n g s  i n d i c a t e  t h a t  t h e  
c o a t i n g  t h i c k n e s s  s h o u l d  n o t  b e  less t h a n  150 /6 ,0  w/mil i n  a n y  case. The 
German a p p r o v a l  r e g u l a t i o n  f o r  v i n y l  coated i n d u s t r i a l  p o l y e s t e r  f a b r i c s  
f o r  t e x t i l e  b u i l d i n g  a p p l i c a t i o n s  d o e s  a l r e a d y  c o n s i d e r  t h e s e  c o r r e l a t i o n s .  

I n  t h i s  c o n t e x t ,  I s h o u l d  l i k e  to  d i s c u s s  t h e  i n f l u e n c e  o f  UV a b s o r b e r s .  
F ig .  8 c o n t a i n s  a few f i g u r e s  o f  i m p o r t a n c e .  Tak ing  i n t o  a c c o u n t  t h e  t o t a l i t y  
o f  a l l  o u r  f i n d i n g s  wh ich ,  as I s a i d  b e f o r e ,  fo rm p a r t  o f  t h e  d o c u m e n t a t i o n ,  
it is o b v i o u s  t h a t  t h e  i n f l u e n c e  o f  UV a b s o r b e r s  i s  min ima l .  I n  some i n -  
s t a n c e s ,  s a m p l e s  w i t h o u t  UV a b s o r b e r s  a c t u a l l y  d i d  b e t t e r .  T h i s ,  however ,  
i s  n o t  i n  l i n e  w i t h  t h e  r e s u l t s  o b t a i n e d  a f t e r  two y e a r s  o f  w e a t h e r i n g ,  
which l e a v e  no  d o u b t  as t o  t h e  e f f i c i e n c y  o f  t h e s e  a d d i t i v e s .  
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The n e x t  d i a g r a m s  ( f i g s  9 ,  1 0 ,  1 1 ,  1 2 )  show t h e  s t r e n g t h  and tear  s t r e n g t h  
measu remen t s  as r e l a t e d  t o  t i m e .  A s  a l r e a d y  d e m o n s t r a t e d  on  t h e  o c c a s i o n  
o f  t h e  coaters and  l a m i n a t o r s  m e e t i n g  1980 i n  N e w  York, N.Y. ,  it was i m p o s s i b l e  
a f t e r  two y e a r s  t o  f i n d  a n y  s i g n i f i c a n t  d i f f e r e n c e  be tween t h e  f i v e  l o c a t i o n s ,  
a s  f a r  as t h e  r e l a t i o n s h i p  be tween s u n s h i n e  h o u r s  and  sample  p e r f o r m a n c e  i s  
c o n c e r n e d  ( f i g .  9 and  1 0 ) .  The s i t u a t i o n  a f t e r  f i v e  y e a r s  now is much more 
complex.  

T h e r e  i s  now a t a n g i b l e  d i f f e r e n c e  between t h e  v a r i o u s  sites, which  i s  demon- 
s t r a t e d  by  t h e  c u r v e s  ( f i g .  111 d r a w i n g  a p a r t .  A s  e x p e c t e d ,  t h e  s a m p l e s  f rom 
t h o s e  sites where  t h e  c o a t i n g  d i s a p p e a r e d  a f t e r  f i v e  y e a r s  f a r e d  v e r y  b a d l y .  
I t  d o e s  n o t  seem t o  matter w h e t h e r  t h e  o r i g i n a l  c o a t i n g  t h i c k n e s s  above  t h e  
w e f t  t h r e a d  a p e x  had  been  20/0 ,8  o r  50 /2 ,0  pm/mil. The s a m p l e s  f rom t h e s e  sites 
show p e r f o r m a n c e  c u r v e s  which  r u n  i n t o  o n e  a t  t h e  l o w e s t  p o s s i b l e  l e v e l .  

I n  t h o s e  cases where  t h e r e  was a s u f f i c i e n t  t h i c k n e s s  o f  c o a t i n g  l e f t  even  
a f t e r  f i v e  y e a r s ,  t h e r e  are s t i l l  d i f f e r e n c e s  be tween t h e  p e r f o r m a n c e s  o f  t h e  
20/0 ,8  a n d  50 /2 ,0  p m / m i l  samples. T h i s  means,  t h a t  as l o n g  as c o a t i n g  t h i c k n e s s  
is n o t  c o n s i d e r a b l y  r e d u c e d ,  l o n g  t i m e  b e h a v i o u r  i s  m e r e l y  a f u n c t i o n  o f  
t o t a l  s u n s h i n e  h o u r s .  These  d i a g r a m s  d o  n o t  show a n y  r e s u l t s  f rom 230/9 ,0  w/mil 
s a m p l e s  b e c a u s e ,  as I said b e f o r e ,  r e s i d u a l  s t r e n g t h s  h e r e  r a n g e  be tween 
90 and  1 0 0  % anyway. 

F ig .  11  shows t h e  r e s i d u a l  tear e t r e n g t h  o f  t h e  samples .  The b e h a v i o u r  o f  t h e  
s a m p l e s  i n  t h e s e  two r e s p e c t s  i s  v e r y  similar;  t h e r e  i s  n o  m i s t a k i n g  t h e  i n -  
f l u e n c e  o f  t h e  sites and  o f  a i r  p o l l u t i o n .  

A f r e q u e n t l y  d i s c u s s e d  matter i s  i n  how f a r  f i e l d  tests c a n  b e  r e p l a c e d  b y  
a r t i f i c i a l  w e a t h e r i n g .  T h e r e f o r e  t h e  test  materials were  e x p o s e d  t o  2.000 h o u r s  
of X e n o t e s t i n g  ( c o n t i n o u s  e x p o s u r e ,  1 0  m i n u t e s  o f  r a i n  p e r  h o u r ) .  

The r e s u l t s  are summed u p  i n  f i g .  13 .  I t  was c o n f i r m e d  wha t  had  been  e x p e c t e d ,  
namely  t h a t  t h e r e  i s  a c o r r e l a t i o n  between t h e  i n f l u e n c e  o f  t h e  c o a t i n g  t h i c k n e s s  
and  o f  t h e  UV a b s o r b e r  c o n c e n t r a t i o n  o n  t h e  r e s i d u a l  s t r e n g t h .  These  f i n d i n g s  
a d d i t i o n a l l y  are f i g u r e d  o u t  i n  f i g .  9 and  1 0  i n  order t o  f i n d  a c o r r e l a t i o n  
be tween f i e l d  test a n d  a r t i f i c i a l  w e a t h e r i n g .  They i n d i c a t e  t h a t  t h e r e  i s  n o t  
a n y  g e n e r a l  c o r r e l a t i o n  a t  a l l .  Thus ,  f o r  i n s t a n c e ,  f i g .  9 shows t h a t  t h e  s a m p l e s  
coated a t  a t h i c k n e s s  o f  50 /2 ,0  pm/mil react a p p r o x i m a t e l y  s i m i l a r l y  t o  2.000 
h o u r s  o f  s u n s h i n e  a n d  2.000 h o u r s  o f  X e n o t e s t i n g .  R e l a t e d  t o  a test d u r a t i o n  
o f  1 y e a r ,  t h i s  c o r r e s p o n d s  t o  a n  a c c e l e r a t i o n  f a c t o r  o f  be tween 3 and 6. With 
t h e  t h i n l y  c o a t e d  materials,  2.000 h o u r s  o f  X e n o t e s t i n g  c o r r e s p o n d  t o  500 h o u r s  
of s u n s h i n e  e x p o s u r e ,  so t h a t  t h e r e  i s  v i r t u a l l y  n o  g a i n  i n  X e n o t e s t i n g .  T h i s  
p r o v e s  t h a t  a c c e l e r a t i o n  f a c t o r s  d i f f e r  f rom o n e  material t o  a n o t h e r .  I t  is  
e v i d e n t  t h a t  o u r  f i n d i n g s  p r o v e  t h e  i m p o r t a n c e  o f  f i e l d  tests, a n d  t h a t  t h e y  
open u p  t h e  p o s s i b i l i t y  o f  o b t a i n i n g  r e s u l t s  u n d e r  unknown climatic c o n d i t i o n s .  

L e t  m e  a l s o  men t ion  t h a t  none  o f  t h e  s a m p l e s  was v i s i b l y  damaged a f t e r  Xeno- 
t e s t i n g ,  w h e r e a s  i n  some o f  o u r  f i e l d  tests - w e  assume t h r o u g h  t h e  i n f l u e n c e  
o f  S$ - t h e  PVC c o a t i n g  had been d e s t r o y e d  by  p o l y e n e s .  T h i s  a g a i n  u n d e r l i n e s  
t h e  i m p o r t a n c e  o f  f i e l d  t e s t i n g .  
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Conclusion 

Five years open air weathering of vinyl coated industrial Polyester fabric 
with different coating thicknesses and different formulations indicate that 
durability of these class of materials is mainly dependent on coating thick- 
ness. A rough critical value of 150/6,0 wn/mil can be estimated. Compositions 
aspects seem to be of minor importance. As long as a considerable reduction 
of coating thickness does not take place results of different exposure sites 
can be made compatible if the residual datas are correlated to the total 
amount of sunshine hours. 

If a reduction of coating thickness has to be considered, for example in 
all cases of materials with lower coating thickness exposed at locations 
with high pollution, corresponding general correlation cannot be found. 

A correlation between field tests and artificial weathering hardly seems 
to be' possible for this type of materials. 
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I WEATHERING TESTS 

I W E I G H T  

I COATING THICKNESS 20 pm 50 pm 230 pm 
Q8 mil 20 mil 90 mil 

UV - ABSORBER I CONCENTRATlON 

CLl M A T l C  AREA 

SUBSTRATE 

FLORIDA .MIAMI  E B N l T  TEL AVIV 

DORMELETTO WUPPERTAL 

0 @ 
P E S  1700 dtex  DlOLEN 174 S 
L 7/1 
SETTING 9 / 9 / ~ m  - 22/22/inch 

I COLOR : W H I T E  

Fig. 1 M
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PVC 
DOP 
C7 - Cll- PHTHALATE 
CaC03 - Fl LLER 

Ti o2 
FUNGIC l DE 

STABILISER 

PLASTOLEIN 9739 
DESMODUR N 100 

TOP COAT 

100 parts 

33 
25 
10 

I0 

3 

2 O 0  
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CLIMATIC CONDITIONS 
O F  WEATHER1 NG TESTS 

WUPPERTAL E B N l T  DORMELETTO M I A M I ,  FLORIDA TEL AVlV 

LONG TERM AVERAGES 1931 - 1960 

m 

ALTl TU D E  NN 130 1100 380 0 25 
ft 430 3610 1250 80 

L mm 
Ow//// 1110 1130 1840 1170 570 

PRECIPITATION inch 44 45 73 46 22 

h 7 0 ~  .\I 4 
/ I \  1470 1760 2230 2950 3290 

S U N S H I N E  

OTHERS INDUSTRIAL NEAR M A I N  
A R E A  R O U T E  T O ,  

M ILANO 
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THICKNESS O F  TOP COAT 
MATERIAL FOR WEATHERING TESTS 

XHUSS 
WEFT - 0 20 ,L,O,*mi, 

LOW 

..... ... ..... 1 >;f::!/::t-y..:.;.$,.. '.\V..... 

- 230 p /-qOrnil 
........ 
s.:. .. tt::;.?:;<!:~.?:.:.*tfL*. j 

- 6 8 0 p  - L - . . .  
- 

............. - 27mit- ,:...* %:..;e::.>*y.t:i!;/*.. d . - . 
HIGH 

i .'....> ., t:.:i~.j.-=.s;:Xii;<stc' 

\ 
WARP '1 

1- -1050p --j - 42 mil 

Fig. 4 

TEXTILE TECHNOLOGY FORUM 1982, LAS VEGAS 
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RESIDUAL STRENGTHS/RE. THICKNESS 
AFTER OPEN AIR WEATHERING - 5 YEARS 

THICKNESS 50 p m  / 2,O mil 

RES.THICKN. RES. STRENGTH 
IN pm/mil IN '10 

0 loo 
L 
I 

UV-ABSORBER = 0,5 '10 

RES.TEAR STRENGTH 
1 N O/o 
0 100 - 
I 

Fig. 5 

mmmm TEXTILE TECHNOLOGY FORUM 1982, LA5 VEGAS 
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RESIDUAL STRENGTHS/RES. THICKNESS 
AFTER OPEN AIR WEATHERING- 5 YEARS 

THICKNESS 20 pm / 0,8 mil 

RES.THICKN. RES. STRENGTH RES. TEAR STRENGTH 

UV-ABSORBER = O,5% 

TEXTILE TECHNOLOGY FORUM 1982, LAS VEGAS 
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WEATHERING TESTS 
SUNSHINE HQURS / XENOTEST 

RESIDUAL STRENGTH 
IN % 

0 = XENOTEST 

SUNSHINE 

50 pm 
20 mi' = THICKNESS OF TOPCOAT 
20 ym 
0.8 mil UV-ABSORBER- 0,5 '/o 

Fig. 9 

TEXTILE TECHNOLOGY FORUM 1982, LAS VEGAS 
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WEATHERING TESTS 

RESIDUAL TEARING STRENGTH 
IN  % 

20 

0 a XENOTEST 

SUNSHINE 

1000 2000 3000 4000 5000 6000 h 

- 5 0 p m  
20 mil THICKNESS O F  TOPCOAT 20 prn 
Q8 mil UV.ABSORBEF? - 0,5 '10 

Fig. 10 

TEXTILE TECHNOLOGY FORUM 1982, LAS VEGAS 
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RESIDUAL STRENGTH 
AFTER OPEN AIR WEATHERING 

UV-ABSORBER = 0,5 '10 

RESIDUAL STRENGTH 

50pm A,USA,IL 
2 0  mil 

SUNSHINE HOURS 

TEXTILE TECHNOLOGY FORUM 1982, LAS VEGAS 
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RESIDUAL TEAR STRENGTH 
AFTER OPEN AIR WEATHERING 

UV -ABSORBER. = 0,5 '10 

RESIDUAL TEAR STRENGTH 

SUNSHINE HOURS 

TEXTILE TECHNOLOGY FORUM 1982, LAS VEGAS 

M
S

A
A

/L
S

A
A

 C
on

f P
ro

ce
ed

in
gs



WEATHERING TESTS 
RESULTS XENOTEST (2000h 

RESIDUAL STRENGTH 

- 1.0 % UV-ABSORBER --- 0.5 % UV-ABSORBER *........ WITHOUT 

THICKNESS OF TOPCOAT 
I I I 

20 50 230 pm 
Q8 2.0 40 mil 

Fig. 13 

1 TEXTILE TECHNOLOGY FORUM 1982, LAS VEGAS 
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Appendix 2 

E f f e c t i v e  c o a t i n g  t h i c k n e s s  ( w/mil 1 a f t e r  5 y e a r s  wea ther ing  a t  d i f f e r e n t  l o c a t i o n s  

nominal 

20/0,8 w/mil 

- 

50/2,0 prn/rnil 

230/9,0 w/rnil 

Miami I - 
18/0,7  

13/0 ,5  

15/0 ,6  

41/1 ,6  

31/1 , 2  

34/1,3 

. 
234/9,2 

204/8,0 

216/8,5 

w i t h o u t  UV-absorber 

0 , 5  % a b s o r b e r  

1 ,0  % a b s o r b e r  

w i t h o u t  W-absorber  

0 , 5  % a b s o r b e r  

1 ,0  % a b s o r b e r  

w i t h o u t  UV-absorber 

0 , s  % a b s o r b e r  

1,O % a b s o r b e r  

Ebn it 

24/0,9 

22/0, 9 

23/0,9 

51/2,0 

36/1 ,4  

42/1 , 7  

261 / l o ,  3 

212/8,3 

217/8,5 

Wuppertal 

0 

0 

0 

0 

0 

0 

247/9,7 

21 3/8 ,4  

215/8,5 

D o m e l e t t o  

0 

0 

0 

0 

0 

0 

187/7 ,4  

138/5 ,4  

133/5 ,2  
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