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INTRODUCTION 

Two processes  t h a t  have a  major impact on t h e  q u a l i t y  of brazed p l a t e - f i n  sandwich s t r u c t u r e s  
a r e  t h e  s p e c i f i c  b raz ing  process  used and post-braze h e a t  t reatment .  

F luxless  braz ing  of aluminum gene ra l ly  c o n s i s t s  of braz ing  assemblies  wi thout  t h e  use  of co r ros ive  
f luxes .  The u s e  of t h e  f l u x l e s s  braz ing  process  is  b e s t  s u i t e d  f o r  assemblies  whose in-serv ice  inspec- 
t i o n  i s  not  p o s s i b l e  and/or where co r ros ion  could r e s u l t  i n  c a t a s t r o p h i c  f a i l u r e .  Meanwhile, i t  i s  w e l l  
known t h a t  dur ing  b raz ing  wi th  pre-placed a l l o y ,  a p p l i c a t i o n  of mechanical p re s su re  minimizes t h e  possi-  
b i l i t y  of vo ids  i n  brazed j o i n t s .  Thus, t he  a p p l i c a t i o n  of mechanical p re s su re  dur ing  t h e  f l u x l e s s  
braz ing  process  i s  h ighly  d e s i r a b l e  i n  promoting q u a l i t y  brazed j o i n t s .  

Heat t rea tment  of p l a t e - f i n  sandwich s t r u c t u r e s  having l i t t l e  i n t e r n a l  support  gene ra l ly  r e q u i r e s  
t o o l i n g  f i x t u r e s  t o  minimize d i s t o r t i o n  during quenching i n  water .  However, some marking and s u r f a c e  
damage t o  f a c e  s h e e t s  and s l i g h t  l o c a l  c rush ing  of t h e  core  o f t e n  occur .  Heat t r e a t i n g  without  u se  of 
f i x t u r e s  o f t e n  inc reases  d i s t o r t i o n  considerably.  S t r a igh ten ing  t h e  assemblies  gene ra l ly  r e q u i r e s  
cons iderable  e f f o r t  w i th  r e s u l t a n t  p o s s i b l e  damage t o  t h e  panel  assembly. 

This  paper p re sen t s  t h e  processes  and techniques used t o  f a b r i c a t e  p l a t e - f i n  sandwich a c t i v e l y  
cooled panels .  The m a t e r i a l s  were 6061 aluminum a l l o y  and braz ing  shee t  having c lad  braz ing  a l l o y .  
The panels  cons is ted  of smal l  s c a l e  specimens, f a t i g u e  specimens and a  l a r g e  0.61 m by 1.22 m (2 by 4 
f t )  t e s t  panel.  A l l  pane ls  were f l u x l e s s  brazed i n  r e t o r t s  i n  heated p l a t e n  p r e s s e s  whi le  e x e r t i n g  
e x t e r n a l  p re s su re  t o  a s s u r e  i n t i m a t e  con tac t  of d e t a i l s .  D i s t o r t i o n  and damage normally a s s o c i a t e d  
with hea t  t rea tment  were minimized by hea t  t r e a t i n g  without f i x t u r e s  and s o l u t i o n  quenching i n  a n  
organic  polymer so lu t ion .  The t 'es t  pane l  is  t h e  l a r g e s t  f l u x l e s s  brazed and hea t  t r e a t e d  panel  of i t s  
conf igu ra t ion  known t o  e x i s t .  
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Figure  4.- (S.S.T.S.) brazed panel  a f t e r  f i n i s h  machining. 
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Figure 10.- (P.C.S.) brazed panel as removed from retort. 















END PANEL INTERIOR STRINGER TERMINATION SPECIMEN 

(E.P.I.S.T.S.) 

Third of Three Fa t igue  Specimens 

Key Elements ( f i g u r e s  14 t o  18) :  

o  Contained e x t e r n a l  and i n t e g r a l  manifolding. 

o  F lux le s s  brazed i n  r e t o r t  under 0.10 MPa (15 p s i )  argon atmosphere. 

o  Brazed i n  heated p l a t e n  p r e s s  - e x e r t i n g  pressure .  

o  Heat t r e a t e d  without  f i x t u r e s .  

o  Quenched i n  polymer s o l u t i o n .  

o  Fusion welded a f t e r  quenching - be fo re  aging. 

o  Successfu l ly  t e s t e d  t o  1.72 MPa (250 p s i ) .  

o  No braze  voids  de t ec t ed  by rad iographic  inspec t ion .  

END PANEL INTERIOR STRINGER TERMINATION SPECIMEN (E.P.I.S.T.S.) DETAILS DURING ASSEMBLY 

(Figure 14)  

Las t  of t h r e e  f a t i g u e  specimens. Core s e c t i o n s  loca t ed  i n  
frame. Note f i n g e r s  and s t r i n g e r  hardspot  machined i n  
frame. Rod i s  temporar i ly  i n s e r t e d  i n  ho le s  i n  frame. 
Holes w i l l  l a t e r  become i n t e g r a l  manifolding p o r t s  a f t e r  
machining. 
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( E . P . I . S . T . S , )  INBOARD SIDE OF COMPLETED SPECIMEN 

(F igure  17)  

Inboard s i d e  of  completed pane l  s p e c i x e n  w i t h  c e n t e r  
s t i f f e n e r  and end load  a d a p t e r s  a t t a c h e d ,  The c e n t e r  
s t  iff e n e r  h a s  been a d h e s i v e  bonded t o  t h e  p a n e l  specimen. 









ACTIVELY COOLED TEST PANEL 

(A.C.T.P.) 

0.61 m by 1.22 m (2 by 4 f t )  

Key Elements ( f igures  19 t o  36): 

o Largest f l u x l e s s  brazed and heat  t r e a t e d  aluminum panel of t h i s  
configurat ion known t o  e x i s t .  

o Contained ex te rna l  i n l e t  and o u t l e t  manifolding. 

o Fluxless brazed i n  r e t o r t  under 0.10 MPa (15 p s i )  argon atmosphere. 

o Brazed i n  heated p la ten  press  - exer t ing  pressure.  

o H e a t  t r e a t e d  without f i x t u r e s .  

o Quenched i n  polymer solut ion.  

o Flushed with alcohol and freon. 

o Fusion welded a f t e r  quenching - before aging. 

o Panel e x t e r i o r  anodized. 

o Successfully t e s t e d  t o  1 .24 MPa (180 p s i ) .  

o No braze voids detected by radiographic inspection.  

ACTIVELY COOLED TEST PANEL BRGZE ASSEMBLY COMPONENTS 

(Figure 19) 

Composite sketch  of the  lay-up of a l l  components comprising 
the  t e s t  panel sandwich s t r u c t u r e  f o r  brazing. 



Figure  19.- Act ive ly  cooled t e s t  pane l  braze  assembly components. 
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2 BY 4 FT. ACTIVELY COOLED PANEL PRESS BRAZE CYCLE 

CURE CYCLE 
APPROX.  
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Figure 27 
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Figure  28.- (A.C.T.P.) brazed pane l  a f t e r  removal from r e t o r t .  
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(F igure  36) 

Moldline s i d e  of completed t e s t  a r t i c l e  p r i o r  t o  d e l i v e r y .  
Aluminum t a p e  covered foam i n s u l a t i o n  b locks  a r e  l o c a t e d  
over  h e a t e r  s t r i p s .  






