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CORROSION RESISTANCE OF ALUMINUM-LITHIUM ALLOYS 

F.S. LIN, Y. MOJI, W.E. QUIST and D.V. BADGER 

The Boeing Commercial Airplane Company, P.O. Box 3707, 
Seattle, W A  98124-2207. U.S.A. 

AESTRALT: The c f f e c t s  o f  c o r r o s i v e  environments on aluminum-lithium-copper- 
(magnesium) a l l o y s  have been s t u d i e d  a s  t h e y  r e l a t e  t o  t h e  commercial a i r p l a n e  
i n d u s t r y .  I t  has been found t h a t ,  i n  g e n e r a l ,  t h e  a l l o y s  20?0 and 2041 e x h i b i t  
equal o r  improved c o r r o s i o n  performance compared t o  t h e  2024 and 7075 a l l o y s  
t hey  a r e  l i k e l y  t o  r e p l a c e .  Cladding and coa t ing  systems have been shown t o  
compare f avo rab ly  with convent ional  a1 1  oys .  

B A C K G R O U N D :  Aluminum a1 l o y s  con ta in ing  around 2% 1  i th ium a r e  being developed 
f o r  t h e  aerospace  i n d u s t r y  t o  t ake  advantage o f  t h e  low d e n s i t i e s  t h a t  a r e  
possible.*' I f  t h e s e  a l l o y s  have p r o p e r t i e s  e q u i v a l e n t  o r  s u p e r i o r  t o  
convent ional  aerospace  a l l o y s ,  d e n s i t y  r educ t ions  can be t r a n s l a t e d  i n t o  g r e a t e r  
e f f i c i e n c y  o f  t h e  f i n a l  v e h i c l e .  Equivalency in  mechanical p r o p e r t i e s  i s  
r equ i r ed  f o r  gage f o r  gage s u b s t i t u t i o n ,  and f o r  t h e  2090 and 2091 a l l o y s  t h i s  
has been achieved t o  a  r e l a t i v e l y  c l o s e  degree .  However, f o r  use i n  t h e  
commercial a i r p l a n e  i n d u s t r y  any new a l l o y  needs t o  a l s o  have e x c e l l e n t  
c o r r o s i o n  r e s i s t a n c e  because i t  w i l l  be exposed t o  many extremes o f  tempera ture  
and atmosphere over  a  l i f e t i m e  t h a t  may exceed 30 y e a r s .  In a d d i t i o n  t o  t h e  
requirement  f o r  good bas i c  co r ros ion  r e s i s t a n c e ,  f i n i s h i n g  and c l add ing  systems 
need t o  be developed f o r  a1 uminum-1 i  thium a1 1  oys.  

INTRODUCTION: Corrosion p r o p e r t i e s  o f  A1-Li a l l o y s  exposed in  v a r i o u s  
environments have been e x t e n s i v e l y  i n v e s t i g a t e d  by seve ra l  r e s e a r c h e r s  t o  
de termine  t h e  r e s i s t a n c e  t o  p i t t i n g ,  i n t e r g r a n u l a r  c o r r o s i o n ,  e x f o l i a t i o n  and 
s t r e s s  co r ros ion  c rack ing .  Areas o f  r e sea rch  covered t h e  e f f e c t  o f  chemis t ry  
(1 -3 ) ,  aging ( 4 ,  5 )  and g r a i n  s t r u c t u r e  ( 6 )  on co r ros ion  p r o p e r t i e s .  Th i s  work 
showed t h a t  t h e  co r ros ion  r e s i s t a n c e  o f  some A1-Li a l l o y s  d id  appear  capab le  o f  
r each ing  t h e  d e s i r e d  goa l s  f o r  aerospace  a p p l i c a t i o n s .  

In genera l  aluminum-1 i th ium a l l o y s  w i l l  be e i t h e r  c l ad  with a  non-1 i th ium a l l o y  
t o  provide ga lvan ic  p r o t e c t i o n  and a  s u p e r i o r  s u r f a c e  appearance ,  o r  w i l l  be 
p r o t e c t e d  by a  s e r i e s  of f i n i s h i n g  o p e r a t i o n s  t o  ensu re  long term r e l i a b i l i t y .  
The c o r r o s i o n  s t u d i e s  l e a d i n g  t o  t h e  cho ice  o f  c l add ing  and f i n i s h i n g  systems 
w i l l  be addressed in  t h i s  paper .  

MATERIALS: Both bare  and a l c l a d  a l l o y s  o f  ?090, 2001, 2024-T3 and 7075-T5 were 
used i n  t h e  p re sen t  s tudy .  The 2024 and 7075 a l l o y s  were used t o  gene ra t e  
base1 i n e  d a t a  f o r  comparison purposes.  All 2090 had an u n r e c r y s t a l l  ized  g r a i n  
s t r u c t u r e  and was t e s t e d  in  both under-aged (T8S2) and near  peak-aged (T8S7) 
tempers.  The 2091 had a  r e c r y s t a l l i z e d  s t r u c t u r e  and was t e s t e d  in  both 
n a t u r a l l y  aged (T3) and a r t i f i c i a l l y  aged (T8, 2750F/12hrs) c o n d i t i o n s .  Thc 
chemical composi t ions  o f  t h e  a l c l a d  A1-Li a l l o y s  a r e  l i s t e d  in  Table 1. 
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EXPERIMENTAL PROCEDURES: 

( 1 )  Measurement of Electrochemical Potent ial  and Protect ive Current of Alclad 
Sheet: The e l e c t r o l y t e  and t e s t  method used f o r  potent ial  measurement were 
based on ASTM G69. In addi t ion,  some samples were measured in a 3.59 NaCl 
solut ion with pH values of  3.5, 6.5 and 11. A Saturated Calomel Electrode 
(SCE) was used a s  a reference. 

The output of protect ive cur ren t  was measured by connecting a lc lad  and bare 
samples, one inch apar t  in a corrosion c e l l  in which the 3.5% NaCl solut ion 
was used as  the  e l e c t r o l y t e .  Current densi ty was taken when samples had 
been immersed in the so lu t ion  for  45 minutes. 

TABLE 1. COMPOSITIONS OF THE CORE AND THE CLADDING FOR 2 0 9 0  AND 2091 ALCLAD SHEET 

( 2 )  Finishing Process: Chemical conversion coating and chromic acid anodizing 
processes a r e  normally used a s  primary f in i sh ing  processes. For the  former 
process, specimens were deoxidized, A1 odine 12005 was appl ied,  followed by 
primer and top coat .  For the chromic acid anodizing process, specimens 
were deoxidized, anodized and then coated with primer and top coat .  

( 3 )  Corrosion Test Specimens and Methods: 

( a )  Plate  products: A rectangular  sample with dimensions of  3 inches X 5 
inches with s i x  t i tanium fas teners  i n s t a l l e d .  

( b )  Sheet Products: Three types of samples were used t o  evaluate 
corrosion res i s tance .  Type I was an aluminum sample ( 4  inches x F; 
inches) coupled t o  a smaller passivated s t a i n l e s s  s tee l  p la te ,  w i t h  
four aluminum r i v e t s .  This was used for  galvanic and s t r e s s .  corrosion. 
Type I1 was a scribed panel specimen. Type 111 was an aluminum sample 
with a var ie ty  of i n s t a l l e d  fas teners ,  (Figure 1).  I t  was scr ibed 
diagonally to  penetrate  through the  coat ings.  Type I1 and I11 
specimens were used t o  evaluate  f i l i f o r m  corrosion.  

( 4 )  Corrosion Test and Evaluation of Results: All f i l i f o r m  corrosion samples 
were exoosed t o  12N hvdrochloric acid vaDor a t  750F f o r  1 hour followed h v  
a 60 days t e s t  in  an-environment of  8 5 % ' r e l a t i v e  humidity a t  "OF. Type 
specimens were tested in neutral s a l t  spray,  o thers  in ac id i f ied  s a l t  spray 
f o r  60 and 30 days, respect ively.  In addi t ion,  some samples were exposed 



t o  a  s ea  c o a s t  environment a t  a  t e s t  s i t e  on Whidbey I s l and  in  t h e  
nor thwest  U.S.A. i n  o r d e r  t o  de termine  a  c o r r e l a t i o n  with t h e  r e s u l t s  o f  
l a b o r a t o r y  a c c e l e r a t e d  t e s t s .  

All samples were v i s u a l l y  examined and r a t e d  f o r  co r ros ion  d e n s i t y  and 
d i s t a n c e  o f  mig ra t ion  o f  c o r r o s i o n .  A r a t i n g  number was a s s i g n e d ,  
corresponding t o  co r ros ion  p rope r ty ,  such t h a t  co r ros ion  r e s i s t a n c e  
i n c r e a s e s  with i n c r e a s i n g  number from 0 t o  10 .  

Bare T i t a r n u n  Coated T>tdnium 

Figure 1. 

2017 
Alumlnuin 
R i v e t s  

\I 
Callmiurn Plate (\-286 

Type I11 Fi l i form Corrosion Specimen f o r  Sheet Products 

( 5 )  S t r e s s  co r ros ion  t e s t i n g :  Shee t  specimens o f  2091 8, 2024 a l l o y s  were 
loaded in  t ens ion  and t e s t e d  per ASTM G44 f o r  30 days 5y a l t e r n a t e  
immersion in  3.52 Mac1 s o l u t i o n .  Specimens were examined f o r  c r ack ing  and 
c o r r o s i o n  p i t s .  

RESULTS AND DISCUSSION: 

Electrochemical Po ten t i a l  of Alclad Sheet :  The c l add ing  a l l o y s  used i n  s h e e t  
~ r o d u c t s  have t o  meet s eve ra l  c r i t e r i a :  (1) t o  provide  s u p e r i o r  c o r r o s i o n  
r e s i s t a n c e  wi th  r e s p e c t  t o  t h e  c o r e  m a t e r i a l ,  (21 t o  p r o t e c t  t h e  c o r e  
g a l v a n i c a l l y ,  and (3: t o  r e t a i n  a  good s u r f a c e  appearance du r ing  a tmospher ic  
weather ing.  In o rde r  t o  ach ieve  t h e s e  g o a l s ,  t h e  c l add ing  a l l o y  must he 
s u f f i c i e n t l y  anodic  t o  t h e  c o r e  and i n h e r e n t l y  r e s i s t a n t  t o  weather ing.  Thus 
pure aluminum i s  a  b e t t e r  c l add ing  ma te r i a l  than an a l l o y  i f  i t  can provide  
adequate  anodic  p r o t e c t i o n .  

The p o t e n t i a l  of  t h e  a l l o y  measured us ing  t h e  ASTM G69 method may no t  be 
r e p r e s e n t a t i v e  o f  t h e  a c t u a l  p o t e n t i a l  o f  t h e  a l l o y  exposed t o  a  s e r v i c e  
environment.  The re fo re ,  a  3.55 NaCl s o l u t i o n  wi th  t h r e e  d i f f e r e n t  pH va lues  
(3 .5 ,  6.5 and 11 )  was a l s o  employed t o  measure t h e  p o t e n t i a l  o f  a l c l a d  s h e e t .  
The s o l u t j o n  wi th  pH va lue  o f  11  was inc luded because A1-Li a l l o y s  i n  c o n t a c t  
with neu t r a l  s a l t  water  i n c r e a s e  t h e  pH value  o f  s a l t  water  up t o  11 under 
c e r t a i n  c o n d i t i o n s  ( 3 ) .  Th i s  i s  a s s o c i a t e d  with t h e  format ion o f  l i t h i u m  
hydroxide.  

Resu l t s  o f  e l ec t rochemica l  p o t e n t i a l  measurement a r e  l i s t e d  in  Table 2  and t h e s e  
a r e  d i scussed  a s  fo l lows:  - 

( 1 )  E f f e c t  o f  e l e c t r o l y t e :  An e l ec t rochemica l  p o t e n t i a l  d i f f e r e n c e  between t h e  
co re  and t h e  c l add ing  e x i s t e d  r e g a r d l e s s  o f  t h e  e l e c t r o l y t e s  used. This  
imp l i e s  t h a t  ga lvan ic  p r o t e c t i o n  of t h e  c o r e  i s  e f f e c t i v e  i n  a  NaCl 
s o l u t i o n  wi th  pH va lues  ranging from 3.5 t o  11. 

( 2 )  Cladding t h i c k n e s s  and copper d i f f u s i o n :  The p o t e n t i a l  o f  t h e  c l add ing  
a l l o y  depends on both i t s  t h i c k n e s s  and p r i o r  thermal t r ea tmen t  a s  t h e s e  
determine  t h e  amount of copper t h a t  d i f f u s e s  t o  t h e  s u r f a c e .  (Copper i s  
t h e  on ly  element i n  2090 and 2091 a l l o y s  t h a t  can s h i f t  t h e  p o t e n t i a l  i n  a  
c a t h o d i c  d i r e c t i o n ) .  The p o t e n t i a l  o f  t h e  c l add ing  on Alloy 2 ,  was more 
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TABLE 2 .  ELECTROCHEMICAL POTENTIAL DIFFERENCE AND OUTPUT OF CURRENT BETWEEN THE CORE AND THE 
AND THE CLADDING OF 2 0 9 0 ,  2 0 9 1 ,  2024 AND 7 0 7 5  SHEET 

3 .5% NaCl  ,pH=6.5 3 .51 ,NaCl  ,pH=3.5 3 . 5 % N a c l  , p H = l l  +Hz02 
C l a d d i n g  
Thickness P o t e n t i a l  (-MV C u r r e n t  C u r r e n t  C u r r e n t  
( i n c h  A l c l a d  A E  ) P A )  AE(-MY) P A )  AE( -MY)  P A )  
~ 1 0 3 )  / C o r e  

anodic  t han  t h a t  on Alloy 1 (Table  2 ,  3.5% F!aC1 wi th  pH=E.S). This  must 5e 
due t o  d i f f e r e n t  thermal t r ea tmen t s  because they  have e s s e n t i a l l y  t h e  same 
c l add ing  th i ckness .  On t h e  o t h e r  hand, t h e  d i f f e r e n c e  in  p o t e n t i a l  o f  t h e  
c l add ing  between Alloys 1 and 3 i s  due t o  t h e  c l add ing  t h i c k n e s s .  

( 3 )  Cladding a l l o y s :  As expected ,  2000-T?S2 c l a d  wi th  1145 ( a l l o y  " had a  
sma l l e r  p o t e n t i a l  d i f f e r e n c e  between t h e  c o r e  and t h e  c l add ing  than t h e  
a l l o y  c l a d  with 7072 (Al loy 2 ) .  These two a l l o y s  were chosen f o r  
comparison because they  had a  s i m i l a r  amount o f  copper d i f f u s i n g  t o  t h e  
s u r f a c e  o f  t h e  c ladding.  The p o t e n t i a l  and c u r r e n t  measurements sugges ted  
t h a t  7072 c l add ing  a l l o y  was too  a c t i v e  f o r  2000-T8S2 in  s eve ra l  ca ses  and 
t h a t  1145 i s  a  b e t t e r  cand ida t e .  Th i s  was born o u t  by subsequent co r ros ion  
t e s t i n g .  For 2000-T8S7, both 1145 and 7072 (Al loys  4  and 6)  provided a  
s i m i l a r  l e v e l  o f  ga lvanic  p r o t e c t i o n .  

Cladding a l l o y  1145 provided s u f f i c i e n t  anodic  p ro t ec t ion  f o r  20F1-T3, when 
t e s t e d  per ASTM G69, because i t  e x h i b i t e d  a  p o t e n t i a l  d i f f e r e n c e  s i m i l a r  t o  
t h o s e  o f  c l a d  2024 and c l a d  7075. Recent d a t a  have a l s o  shown t h a t  i t  i s  
s t i l l  a  good c l add ing  a l l o y  f o r  2091-T8. 

( 4 )  E f f e c t  o f  aging:  The p o t e n t i a l  d i f f e r e n c e  between t h e  c o r e  and t h e  
c l add ing  diminishes  with i n c r e a s i n g  aging t ime and/or  tempera ture .  This i s  
due t o  p r e c i p i t a t i o n  i n  t h e  c o r e  a l l o y  so t h a t  t h e  p o t e n t i a l  o f  t h e  c o r e  
s h i f t s  toward t h e  anodic  d i r e c t i o n .  For example, t h e  p o t e n t i a l  o f  , 2090- 
T8S7, was 45 m V  g r e a t e r  than t h a t  o f  2090-TES2. 

Output o f  P r o t e c t i v e  Current  o f  Alclad Shee t s :  Electrochemical p o t e n t i a l  
rneasurements desc r ibed  in t h e  previous  s e c t i o n  can on ly  be used t o  p r e d i c t  a  
tendency f o r  t h e  c l add ing  t o  p r o t e c t  t h e  c o r e  thermodynamically.  I t  does no t  
t a k e  i n t o  cons ide ra t ion  e l e c t r o d e  k i n e t i c  r e a c t i o n s  which a c t u a l l y  de termine  t h e  
ou tpu t  o f  p r o t e c t i v e  c u r r e n t  genera ted  between t h e  c o r e  and t h e  c l add ing .  



The p r o t e c t i v e  c u r r e n t  genera ted  between t h e  co re  and t h e  c l add ing  in  s a l t  water  
wi th  t h r e e  d i f f e r e n t  pH values  i s  l i s t e d  in Table 2. The ou tpu t  c u r r e n t  i n  
n e u t r a l  s a l t  water f o r  2024 and f o r  7075 a l c l a d  s h e e t  was s i m i l a r  even though 
t h e  former had double t h e  p o t e n t i a l  d i f f e r e n c e  o f  t h e  l a t t e r .  As c i t e ?  e a r l i e r ,  
t h i s  i s  due t o  d i f f e r e n t  e l e c t r o d e  k i n e t i c  r e a c t i o n s  between t h e  two a l l o y s  i n  
which a c t i v a t i o n  p o l a r i z a t i o n  i s  a  key f a c t o r .  

P r o t e c t i v e  c u r r e n t  genera ted  between t h e  c o r e ,  2090-T8S7, and t h e  7072 o r  1145 
c l add ing  a l l o y s  was s i m i l a r  t o  t h a t  o f  a l c l a d  7075-T6 though t h e  former a l l o y s  
had a  sma l l e r  p o t e n t i a l  d i f f e r e n c e  between t h e  c o r e  and t h e  c l add ing .  The 
c u r r e n t  measurement combined wi th  t h e  lower co r ros ion  r a t e  o f  2090 (wi tb  r e s p e c t  
t o  7075) i n d i c a t e s  t h a t  both pure aluminum and 7072 can provide  an adequa te  
anodic  p ro t ec t ion  f o r  a  co re  o f  20?0-TS7 in  a  neu t r a l  s a l t  water .  

Corros ion Res i s t ance  of t h e  Finished Samples: Corros ion p ro t ec t ion  o f  aluminum 
a l l o v  a i r c r a f t  com~onen t s  can be achieved bv use o f  hiah o u a l i t v  c o a t i n a s .  The 
e f f e c t i v e n e s s  o f  a' f i n i s h  system depends o n  t h e  coati;g s h b s t a i c e ,  t h e  $hysica l  
and chemical p r o p e r t i e s  o f  t h e  c o a t i n g  and t h e  s u r f a c e  p repa ra t ion  o f  t h e  
s u b s t r a t e  p r i o r  t o  c o a t i n g .  

In o r d e r  t o  e s t a b l i s h  a  r e l i a b l e  f i n i s h i n g  system f o r  t h e  A1-Li a l l o y s ,  s eve ra l  
combinations o f  s u r f a c e  t r ea tmen t s  and c o a t i n g  systems were t e s t e d  in  t h e  
p r e s e n t  s t u d y ,  (Tables  3 and 4 ) .  Corros ion t e s t i n g  r e s u l t s  were a s  fo l lows :  

Corrosion Rat ing  per ASTM 01654 .... 10 = No Corrosion -Tap7 = Peak Aged 
0 = Heavy Corrosion -T8PZ = Under Aged 

* Primer 1 - I n h i b i t e d  Epoxy I 1  - I n h i b i t e d  Epoxy (Fuel  Tank) 111 Urethane Corn a t i b l e  
Topcoat (Body) - Epoxy ~ n a h e l  (Lower Wing ) - High F lex .  ~ r e i h a n e ,  (Uoper ~ i n g ?  - Corogard (Copolymer VVC/PVA w i t h  Aluminum) 
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TABLE 4 CORROSION RATIO FOR FINISHED 2091 ALLOY 

(SRMPLE RATING DIVIDED BY CONTROL RATING) 

s a l t  Spray (60  Days) 
Type I Specimen 

HROMIC ACID I 1 . 0  1.0 
NODIZE + DILUTE 
HROMATE SEAL I I I [ 1.4 1 1.4 / 1 . 3  / 1.3 1 1.6 1 1.5 

See Table 3 

F i l i f o r m  ( 6 0  Days) 
Type I 1  Specimen 

" Topcoat - I - Epoxy Enamel 
11 - Decora t ive  Enamel (High-Flex)  

111 - E x t e r i o r  Enamel (General Purpose] 

F i l i f o r m  (60  Days) 
Type I 1 1  Specimen 

TOPCOAT" URFACE 
REATMENT 

2090 P l a t e :  S ince  2090-TOP2 may r e p l a c e  2024-T3 a l l o y  i n  some aerospace  
a p p l i c a t i o n s  t h e  co r ros ion  o f  t h e  two m a t e r i a l s  was compared (Table  3 ) .  
For s a l t  s p r a y  and sea  c o a s t  t e s t  envi ronments ,  c o r r o s i o n  performance o f  
2090-T8P2 was s l i g h t l y  i n f e r i o r  t o  t h a t  o f  2024-T3 r e g a r d l e s s  o f  pr imers  
used.  In t h e  f i l  iform c o r r o s i o n  t e s t i n g ,  20P0-T8P2 was s t i l l  s l  i g h t l y  
i n f e r i o r  t o  2024-T3 except  f o r  two c a s e s  i n  which t h e  a l l o y  was coated  wi th  
( a )  Primer 1 1 ,  and ( b )  Primer p lus  t opcoa t  (upper  wing).  ]!owever, i n  j u s t  
about  a l l  c a s e s  t h e  f i n i s h e d  2000-T8P7 had a  b e t t e r  c o r r o s i o n  r e s i s t a n c e  
than  7075-T6. 

2091-T3 PRIMER* 

( 2 )  2091 Shee t :  Table 4  d i s p l a y s  c o r r o s i o n  performance o f  t h e  f i n i s h e d  2024- 
T3, 2091-T3 and -T8. Note t h a t  each a l l o y  was coa t ed  wi th  a  d i f f e r e n t  
combination o f  s u r f a c e  t r e a t m e n t ,  primer and topcoa t .  The r e s u l t s  a r e  
expressed in terms o f  t h e  r a t i o  o f  co r ros ion  r e s i s t a n c e  o f  2091 t o  2024. 
For samples t e s t e d  by t h r e e  methods, both 2091-T3 and -T8 h a d  a  b e t t e r  o r  
e q u i v a l e n t  co r ros ion  r e s i s t a n c e  t o  2024-T3, except  f o r  one c a s e  i n  which 
2091-T8 was f i n i s h e d  wi th  Alodine 1200s + Primer I + Topcoat I .  

2091-T8 
m Z i T 1 0 2 4 - T 3  

( 3 )  Labora tory  Corros ion Tes t  Environment vs Sea Coast:  - A  c o n s i s t e n t  
c o r r e l a t i o n  was e s t a b l i s h e d  between two d i f f e r e n t  t e s t  environments a s  
d i sp l ayed  in Table 3. I f  t h e  coated a l l o y  performed b e t t e r  i n  the sea  c o a s t  
environment,  i t  a l s o  performed b e t t e r  i n  t h e  l a b o r a t o r y  t e s t  environments.  

2091-T3 
m'Ci3 

( 4 )  S t r e s s  c o r r o s i o n  t e s t i n g  o f  2091-T3 showed t h a t  t h i s  a l l o y  was b a s i c a l l y  
e q u i v a l e n t  t o  2024-T3, however, when e i t h e r  o f  t h e s e  a l l o y s  i s  exposed t o  
an adhes ive  bonding c y c l e  i t  s u f f e r s  a  l a r g e  drop in  s t r e s s  c o r r o s i o n  
r e s i s t a n c e .  S i m i l a r l y ,  a r t i f i c i a l l y  aged 2091-T8 (12 h r s  a t  ?750F) and 
2024-T3 & 2091-T3 aged f o r  168 hours  a t  2120F both showed s i m i l a r  l o s s e s  i n  
c o r r o s i o n  r e s i s t a n c e ,  Table 5 .  

2091LT3 
7 m 3 3 2 0 2 4 - T S m 4 7 3  
2091-T8 2091-T8 



TABLE 5 STRESS CORROSION RESISTANCE OF 2091 AND 2024 BARE SHEET 

2024 1 T3 35 I Passed I 

ALLOY I AGING coNu1TIoN LT THRESHOLD STRESS (Lsi!  

Sexere I G  

Passed 

P i t t i n g  

COMMENTS 

3.5% NaCl - A l t e r n a t e  immersion. * Equiva len t  t o  an extended bonding cyc le .  
i -T8 condit iqn.  (Aged 12 hrs  a t  27S°F) 

T3+2750F/lZhrs& 

T3+21 Z°F. 168hrs 

CONCLUSIONS 

1. The f i n i s h e d  2090-T8S2, 2091-T3 and -TZ? have e q u i v a l e n t  o r  b e t t e r  c o r r o s i o n  
performance than t h a t  o f  t h e  corresponding b a s e l i n e  a l l o y s .  

15 

15 

2. In neu t r a l  s a l t  wa te r ,  both 1145 and 7072 c l a d  on 20?0-T8S7 gene ra t e  t h e  
same ou tpu t  o f  c u r r e n t  between t h e  c o r e  and t h e  c l add ing  a s  a l c l a d  7075-T6. 

Cracking 

3. 1230 i s  t h e  p r e f e r r e d  c l add ing  a l l o y  f o r  2031. 

4.  2091-T3 a1 1  oy e x h i b i t s  s i m i l a r  s t r e s s  c o r r o s i o n  r e s i s t a n c e  t o  2024-T3, but 
both a l l o y s  showed deg rada t ion  i n  p r o p e r t i e s  when a r t i f i c a l l y  aged. 
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