
MANUFACTURING AND PRODUCIBILITY TECHNOLOGY 

CO-CHAIRMEN: 

JAMES D. HANKINS - NASA/MSFC 
ROBERT L. DRESHFIELD-NASA/LeRC 

Overview: 

Manufacturing/Producibility is one of ten Work- 
ing Groups within the Advanced High-Pressure 
02/H2 Technology Program. The objectives of the 
M/P Working Group are: 

"To develop and evaluate process and man- 
ufacturing techniques for advanced pro- 
puls5on hardware design and selected pa- 
terials. To optimize the producibility 
of SSME components and assemblies by im- 
proved performance, increased life, 
greater reliability, and/or reduced cost." 

The M/P Working Group activities are guided by a 
committee which has LeRC and MSFC membership 
representing a broad spectrum of organizations, 
disciplines, and technology users. The commit- 
tee is co-chaired by LeRC and MSFC personnel, 
and includes the following members. 

Go-Chairmen: 
J. D. Hankins MSFC Materials/Processes 
R. L. Dreshfield LeRC Materials 



Members : 
0 .  K .  G o e t z  

R .  P.  G r i m e s  

T. D .  McCay 
H .  L .  G o l d s t e i n  

J .  E .  G a t t i s  
T. D .  Byrd  

R .  R .  Holmes  

L .  D .  S a l t e r  
R .  G .  Z a g r o d z k y  

M .  A .  B r y a n t  

E n g i n e  DevelL- 
opmen t  
C o m b u s t i o n  De- 
v i c e s  
T u r b o m a c h i n e r y  
I n s t r u m e n t a -  
t i o n  
C o n t r o l l e r  
V a l v e s  E A c t u -  
a t o r s  
M a t e r i a l s /  
P r o c e s s e s  
S t r e s s  
Q u a l i t y  A s s u r -  
a n c e  
SSME P r o f e c t  
O f f i c e  

T w e l v e  work  e l e m e n t s  w i t h i n  t h e  M/P Working 
Group h a v e  b e e n  i d e n t i f i e d .  S i x  a r e  a c t i v e  a t  
MSFC o r  LeRC, as b r i e f l y  d e s c r i b e d  a n d  n o t e d  i n  
t h e  f o l l o w i n g  l i s t .  A s e v e n t h ,  L a s e r  W e l d i n g ,  
i s  p r o p o s e d  f o r  a  FY 8 5  s t a r t ,  a n d  t h e  i n i t i a -  
t i o n  o f  t h e  b a l a n c e  ( 5 )  w i l l  b e  FY 86,  o r  l a t e r ,  

L 1 .  V A C U U M  PLASMA COATING PROCESSES: 
MSFC ACTIVE 
To p r o v i d e  t h e r m a l  s h o c k  r e s i s t a n t  c o a t i n g s  
a n d  a p p l i c a t i o n  p r o c e s s  w h i c h  w i l l  e x t e n d  
t h e  s e r v i c e  l i f e  o f  SSME c o m p o n e n t s ( b l a d d s ,  
d i s c s ,  h e a t  s h i e l d s ,  e t c . )  t h r o u g h  vacuum 
p l a s m a  s p r a y  t e c h n i q u e s ,  a n d  s u b s e q u e n t  ap -  
p l i c a t i o n  o f  t h e s e  t e c h n i q u e s  t o  o t h e r  
s p a c e  h a r d w a r e .  

L 2 .  A D V A N C E D  W E L D I N G  DEVELOPMENT: 
MS FC ACTIVE 
To a s s e s s  t h e  p o t e n t i a l s  o f  t h e  p l a s m a  



a r c  a n d  v a r i a b l e  p o l a r i t y  p l a s m a  p r o c e s s  
on I n c o n e l  7 1 8  a n d  I n c o l o y  9 0 3 .  I n  p a r -  
t i c u l a r ,  p o i n t s  t o  b e  i n v e s t i g a t e d  a r e :  
Number o f  w e l d  p a s s e s ,  p o r o s i t y ,  d i s t o r -  
t i o n ,  m i c r o f i s s u r i n g ,  c r a t e r  c r a c k s ,  a n d  
e q u i p m e n t  r e l i a b i l i t y .  

L3. COMBUSTION CHAMBER WALL COATINGS: 
LeRC ACTIVE 
To d e v e l o p  t e c h n o l o g y  f o r  a p p l y i n g  t h e r -  
ma l  b a r r i e r  c e r a m i c  c o a t i n g s  t o  h i g h -  
p r e s s u r e  r o c k e t  e n g i n e s b e t a l l i c  s u b -  
s t r a t e s ,  d e v e l o p  a n a l y t i c a l  m o d e l s  f o r  
p r e d i c t i n g  c o a t i n g  f a i l u r e  l i m i t s  a n d  
t h e r m a l  c o n d u c t a n c e ,  a n d  d e t e r m i n e  a p -  
p r o p r i a t e  m e c h a n i c a l  a n d  t h e r m a l  p r o p e r -  
t i e s  o f  t h e  c o a t i n g  s y s t e m .  

L5. HICH-PERFORMANCE A L L O Y  ELECTROFORMING: 
MSFC ACTIVE 
To d e v e l o p  a  s y s t e m  f o r  e l e c t r o f o r m i n g  
m a t e r i a l s  w i t h  h i g h - s t r e n g t h  a n d  h i g h -  
t e m p e r a t u r e  m e c h a n i c a l  p r o p e r t i e s  w h i c h  
c a n  b e  u s e d  f o r  f a b r i c a t i n g  a d v a n c e d  e n -  
g i n e  c o m p o n e n t s .  The  u s e  o f  s u c h  a  s y s -  
t e m  w o u l d  h a v e  t h e  p o t e n t i a l  f o r  i m p r o v -  
i n g  t h e  l i f e  e x p e c t a n c y  a n d  r e l i a b i l i t y  
o f  e n g i n e  c o m p o n e n t s  a s  w e l l  a s  w e i g h t  
r e d u c t i o n  a n d  s i m p l e r  f a b r i c a t i o n  p r o c e -  
d u r e s .  

L7. C E R A M I C  TURBINE ELEMENTS: 
MSFC ACTIVE 
To d e v e l o p  t e c h n o l o g y  f o r  m a n u f a c t u r i n g  
a n d  u t i l i z i n g  h i g h - s t r e n g t h  t u r b i n e  com- 
p o n e n t s  t h a t  w i l l  i m p r o v e  t h e  e f f i c i e n c y  
o f  o p e r a t i o n  o f  t u r b i n e s  b y  o p e r a t i n g  a t  
h i g h e r  t e m p e r a t u r e s  t h a n  m e t a l l i c  e l e -  
m e n t s .  

L14 .  A D V A N C E D  TURBINE B L A D E  COATINGS: 
LeRC ACTIVE 
P r o v i d e  p e r f o r m a n c e  s t u d i e s  o f  v a r i o u s  



t h e r m a l  s h o c k  r e s i s t a n t / t h e r m a l  b a r r i e r  
c o a t i n g s  r e l a t i v e  t o  t h i c k n e s s ,  p r o t e c -  
t i v e  c a p a b i l i t y ,  s t r a i n  t o l e r a n c e ,  a l t e r -  
n a t i v e  d i s p o s i t i o n  t e c h n i q u e s  and v e r i f i -  
c a t i o n  v i a  h o t  g a s  r i g  t e s t i n g .  

L 1 1 .  LASER W E L D I N G :  
MSFC FY85 
To d e v e l o p  and  d e m o n s t r a t e  l a s e r  w e l d i n g  
and  c a p a b i l i t y  f o r  f a b r i c a t i o n  v i a  f u s i o n  
j o i n i n g  SSME-type m a t e r i a l s  a n d  j o i n t  c o n -  
f i g u r a t i o n s .  

L9. N O Z Z L E  TUBE FABRICATION FROM NEW MATERI- 
A L :  - 
MSFC FUTURE 
C a n d i d a t e  a l l o y s  w i l l  b e  c h a r a c t e r i z e d  
f o r  a p p l i c a t i o n  a s  n o z z l e  t u b e s  f o r  a n  
u p r a t e d  SSME. One a l l o y  w i l l  b e  s e l e c t e d  
f o r  p r o c e s s i n g  t h r o u g h  a  c o m p l e t e  d e v e -  
l o p m e n t  p h a s e  a n d  p r o d u c i b i l i t y  s t u d y .  

L13; SUPERPLASTIC FORMING/DIFFUSION BONDING 
TECH: 
MSFC FUTURE 
S u p e r p l a s t i c  f o r m i n g  a n d  d i f f u s i o n  bond-  
i n g  t e c h n o l o g y  w i l l  b e  e x p l o i t e d  f o r  n i c -  
k e l  b a s e  a l l o y s .  I t  i s  e x p e c t e d  t h a t  i m -  
p l e m e n t a t i o n  o f  t h i s  t e c h n o l o g y  would  s u b -  
s t a n t i a l l y  r e d u c e  c o s t s  and i m p r o v e  SSME 
component  p e r f o r m a n c e .  

L15. CERAMIC MATERIALS EVALUATION: 
L e  RC FUTURE 
E v a l u a t e  s i l i c o n  c a r b i d e / s i l i c o n  n i t r i d e  
f a m i l y  o f  m a t e r i a l s  f o r  a p p l i c a t i o n  t o  
h i g h - t e m p e r a t u r e  L O X / L H 2  e n g i n e  componen t s  
r e l a t i v e  t o  f a i l u r e  modes and m i c r o s t r u c -  
t u r e s .  

L16. INERTIA WELDING: 
MSFC FUTURE 
To d e v e l o p  i n e r t i a  w e l d i n g  t e c h n o l o g y  and  



p a r a m e t e r s  f o r  i n c r e a s e d  r e l i a b i l i t y  a n d  
p r o d u c i b i l i t y  o f  L O X  p o s t s  i n  c u r r e n t  a n d  
f u t u r e  SSME c o m b u s t i o n  d e v i c e s .  

A D V A N C E D  PROCESS CONTROL TECHNOLOGY: 
MSFC FUTURE 
To a s s e s s  t h e  a p p l i c a t i o n  o f  w e l d - s e n s i n g  
t e c h n i q u e s  f o r  a d v a n c e d  m a n u f a c t u r i n g  p r o -  
c e s s e s ,  d e t e r m i n e  d e f i c i e n c i e s  t h a t  r e q u i r e  
i m p r o v e d  o r  new t e c h n o l o g y ,  a n d  u p d a t e  s e n -  
s o r  t e c h n o l o g y  f o r  p r o d u c i n g  l o w e r  c o s t  o r  
h i g h e r  q u a l i t y  02 /H2  e n g i n e s  w i t h  c l o s e d  
l o o p ,  c o m p u t e r  c o n t r o l l e d  p r o c e s s e s .  

T h r e e  o f  t h e  a b o v e  a c t i v e  M/P E l e m e n t s  ( L l ,  L3,  
a n d  L7) w e r e  s e l e c t e d  as  t o p i c s  f o r  p a p e r s  i n  
t h i s  t e c h n o l o g y  c o n f e r e n c e .  

" R o c k e t  T h r u s t  Chamber  T h e r m a l  B a r r i e r  C o a t -  
i n g s ,  I t  b y  R .  J .  Q u e n t m e y e r ,  LeRC/NASA 

" C e r a m i c s  f o r  Adv d  02/kId A p p l i c a t i o n s , "  
b y  H .  C a r p e n t e r ,  k e t d y n e  D i v i s i o n ,  Rock-  
w e l l  I n t e r n a t i o n  

"Vacuum P l a s m a  Co g s  f o r  T u r b i n e  B l a d e s , "  
b y  R .  Ho lmes ,  Ma a l s  a n d  P r o c e s s e s  Lab-  
o r a t o r y ,  MSFC/NAS 




