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7 SUblMARY 

The sea rch  was l imited t o  c u r r e n t  commercially a v a i l a b l e  r e s i n s  and 
prepregs.  
o r d e r  from t h e  3M Company is i nc luded  i n  Appendix C .  Ifowevcr t h e  special 
o r d e r  is n o t  commercially prt-oduced. 

Data on an epoxy f i b e r g l a s s  system available o n l y  On s p e c i a l  

Not count ing  t h e  special system, t h e  data on Volan- f in ished  181 t y p e ,  
E f i b e r g l a s s  c a t i n  r e i n f o r c e d  plastics are contained i n  3 U.S. reports. 
The 1 i m i  t ea da  t-a -i nd i &a- t h a t  ̂ t h e  1 ami na t e  s - la i d  Üp-Öf- Fer r Õ Ë  2 9 3 /7 7 8 1 - 
550 prepreg  afford t h e  promise of sustaining t h e  severest f a t i g u e  cond i t ions .  

____I-I- - - _- 

On t h e  o t h e r  hand, two Japanese  papers on polyester f i b e r g l a s s  i n d i c a t e  
f avorab le  f a t i g u e  r e s i s t a n c e  a s . w e l 1 .  In t h e s e  cases, t h e  composi t ions  and 
the finishes on the f i b e r g l a s s  are locally unknown. . 

* 
It is recommended t h a t  t h e  "B" va lue  for f a t i g u e  s t r e n g t h  of E293/7781- 

550 l amina te s  c o n t a i n i n g  a nominal 50% volume content of re inforcement  w i l l  
exceed 12,000 psi when tested in a marine environment for lo7 of R = -1 c y c l e s .  
It is also vdomme<ded that design values for the f a n  d u c t  in t h e  s u b j e c t  
surface effect vessel should be determined from tests more c l o s e l y  s i m u l a t -  
i n g  the a n t i c i p a t e d  use conditions. 
n e c e s s a r i l y  correlate with t h e  design criteria.  

R e s u l t s  of narrow coupon t e s t s  do no t  
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The publ i shed  f a t i g u e  data on commercially a v a i l a b l e  "Volan f i n i s h e d "  
s a t i n  "E" f i b e r g l a s s  fabric r e i n f o r c e d  p o l y e s t e r s  and epoxies  are t h e  
fo l lowing  t 

R e s u l t s  on two p o l y e s t e r  matr ix  l amina te s  a r e  con ta ined  i n  t h e  r e p o r t  
and i t s  supplement. 
181-114 (Volanl f iberglass  fabric. Both composi t ions  were press-cured a t  
220°F t o  25007 and 13 psi for t w o  hours. 

Tfie press was used t o  i rnpregnate , the  d r y  layups  of 

One 1am;lnate /contained t h e  resin fo rmula t ion  whose c o n s t i t u e n t  weight  
f r a c t i o n s  were t h e  fo l lowing .  

o Alkyd s t y r e n e  . . . . o . 98.4% 
o T r i c r e s y l  phosphate  . . . b * 0.0% 

Benzoyl peroxide . . 1 0.89 

The lamin t e  a t t a i n e d  a e t i f f n e s s  of 2.54 x lo6  psi and a f a t i g u e  
I t  i s  presumed 

1 

I s t r e n g t h  a t  10' c y c l e s  of r e v e r s e d  s t rees  of 8.75 KSI. 
local1 t h a t  the composi te  w i l l  s u s t a i n  1/39 f u l l y  r eve raed  constant:  s t r a i n  
for 10 7 c y c l e s .  

laminate w i l l  s u s t a i n  abou t  1/4% reversed s t r a i n  for  10 Y c y c l e s .  

The o t h e r  l amina te  con ta ined  t h e  s u b s t i t u t i o n  o f  d i a l l y l  p h t h a l a t e  
a lkyd  for  t h e  a lkyd  s t y r e n e  i n  the  fo rmula t ion  fo r  t h e  ma t r ix .  
l amina te  a t t a i n e d  a s t i f f n e s s  of 2.74 x l o 6  psi  and a f a t i g u e  s t r e n g t h  a t  
107 c y c l e s  of reversed stress of 7 KSI. 

The second 

I t  i s  similar1 presumed t h a t  t h e  

3. Connt Andrew F. i Rudy, S. Leet and Howard, Stephnn C. I "F lexura l  F a t i g u e  
end C a v i t a t i o n  Eros ion  of G l a s s  Re inforceä  P l a s t i c  Composites." 
pared for  Surface E f f e c t  Chips P r o j e c t  Office (PM-17) Cont rac t  No. 
135535 Amendments 1-5. Hydronautfca,  I n c .  Tech Report 7244'4,Jan 1374. 

Pre- 

This repoFt c o n t a i n s  t h e  e v a l u a t i o n o  of 3 p o l y e s t e r  f i b e r g l a s s  com- 
* posites and two epoxy fiberglase laminates which were f a t i g u e d  i n  f lexure  

wh i l e  immereed in 8ea wateri A l l  l amina tea  were rein,forced by  7781-550 
(DuFont's improved Volan) fiberglass fabric. While  all t h e  p o l y e s t e r  
lamina tes  sustained d r a s t i c  loss of stiffness when s u b j e c t e d  to  0.6% 
reve r sed  f l e x u r e  s t r a i n  to lo4 c y c l e s ,  the epox ies  sustained n e g l i g i b l e  
or no loss of s t i f fnes s .  
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