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SUMMARY 
_ .  . _ _  . - - 

Custom b u i l t  w e t  f i l amen t  winding machines '  w i l l  be ' a v a i l a b l e  f o r  pro- 
The produc- ducing d r i v e  s h a f t  f i l a m e n t  wound s t r u c t u r e s  fo r  automobiles,. 

t i o n  of f i b e r s ,  carbon and g l a s s ,  as w e l l  as  r e s i n ,  i s  adequate ly  be ing  
expanded. 

s h a f t s .  
from company t o  company and independent  s u p p l i e r s  w i l l  n o t  enter  t h e  market.  

P rospec t s  are t h a t  t h e  au tomobi le  i n d u s t r y  w i l l  be required t o  
,'. develop c a p t i v e  capabi l i t ies  t o  a t t a i n  t h e  d e s i r e d  c o n s t a n t  supply of dr ive  

It is  expected t h a t  t h e  j o i n t  a t t achmen t  systems w i l l  be d i f f e r e n t  

- - - -- - -  - - _ - _  _______ I 

CONCLUSIONS 

- 1. C a p a b i l i t i e s  f o r  f i l amen t  wound c o n s t r u c t i o n s  are adequa te ly  ex- 
. _  panding for t h e  expected p roduc t ion  i n  1982. * . . .  . 

. .  

2. Customized product ion  f i l a m e n t  winding equipmeqt can be b u i l t  t o  meet 
~e requirements  for f a b r i c a t i n g  dr ive  s h a f t s  w e l l  over t h e  100,000 per 
yea r  rate. 

, 

RESULTS 

1, Manufacturers of  cus tomî ied  f i l a m e n t  winding machines re i n  g e n e r a l  
agreement t h a t  line product ion  equipment w i l l  be needed f o r  f a b r i c a t i n g  
f i l amen t  wound dr ive s h a f t s .  There is unanimous agreement t h a t  w e t  winding 
i s  apparent ly  t h e  m o s t  feasible from t h e  cost and h i g h  product ion  rate p o i n t  
of view. The e x p e c t a t i o n  is t h a t  one  winder w i l l  t a k e  from 6 months t o  one 
year t o  make and p u t  i n t o  ope ra t ion .  I f  s t r a i g h t  t u b e s  are f a b r i c a t e d  it 
i s  expected t h a t  each  machine w i l l  produce f r o m  1 ,000  to  1,500 s h a f t s  per 
week. Opinions prevai l  t h a t  about 70;OÖO s h a f t s  per machine per yea r  are 
n o t  unreasonable.  
jo in ts  t o  t h e  s h a f t .  
used and t h e  bond w a s  e f f e c t e d  d u r i n g  t h e  co-cure a real is t ic  product ion '  
rate of about '35,000 per year  per machine could  be achieved.  
f h e  machines were expected t o  cost anywhere from $250,000 t o  $500,000. 

1 

The problem t o  be resolved w i l l  be how t o  a t t a c h  t h e  
One opin ion  w a s  t h a t  if d pin-wrapping t echn ique  were 

The costs fo r  

* -  - -. .-. --.. a.--. . --_ Y .  

The more versa t i le  tool room or m o d e l  rom' t$pes*Öff i lament  winders  
can n o t  be economical ly  used,  
b i l i t y  and n o t  h i g h  product ion  rates. 

They a r e c g e a r e d  t o  ach ieve  g r e a t e r  f lex i -  

2. Product ion  rates for t h e  Dragon launch  t u . s . . o n l y . w e r e  available. 
.L --- 

A t  peak product ion ,  Brunswick prQdueed--9,000 t u b e s  per month. The estimated 
g l a s s  f iber  volume, ,based.af i  d e n s i t y  measurements,  w a s  55%. Only weight  
and wall thicknecÉeif'were measured. 
mined from pr6ssure proof  and o c c a s i o n a l  b u r s t  tes ts .  

----A- 

The q u a l i t y  of t h e  tubes was deter- 

Ø ...- 
3. 

procurement of f i l amen t  wound c o n s t r u c t i o n s .  
pipe under 24 i nches  i n  d iameter  were produced. 

The comercial product ion  o f  -pipe-?lwarfc '  t h e  s i z e  of any m i l i t a r y  
I n  1977, 33 x lo6  pounds of 
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