
GENERAL SPECIFICATION FOR 

This  s p e c i f i c a t i o n  was approved by the commissioner, F e d e r a l  
Supply Semi ce , General Services Administrat ion,  f o r  t h c  use of 
a l l  Federa l  agencies. 

1. SCOPE AND CLASSTFTCATTON 

1 .1 Scope. This spccif i c a  t ion covcrs the  general requirements for 
aluminum'~a>d aluminum alloy plate and sheet. Spec i f i c  requirements for 
p l a t e  and sheet of a p a r t i c u l a r  alloy arc covered by the  applicable 
detailed specificaiion ( s e e  6 . 3 ) .  

1 .2  C l a s s i f i c a t i o n .  --- -. . 

1 .2 .1  Tempers. The p l a t e  and sheet shall be c l a s s i f i e d  in tempers 
-24 - - specified in t he  d e t a i l e d  specification. The d e f i n i t i o n s  of t h e s e  
tempers shal  i be as spec ificd i n  American National Standards ANSI H35.1. 

2. APPLICABLE WCUHENTS 

2.1 Governrent - p u b l i c a t i o n s .  - --- The fol  Lowing documents of the i s s u e  
i n  effect on da te  of i n v i t a t i o n  f o r  b i d s  o r  request  f o r  proposal, form a 
p a r t  of  t h i s  s p e c i f i c a t i o n  t o  t h e  ex ten t  s p e c i f s d  here in .  

Fed.  S t d .  No. 123 - Marking f o r  Shipment (Civ i l  Agencies) .  

Fcd. T e s t  Method S t d .  No. 151 - Metals; Test k t h o d a .  
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(Single  copies of  t h i s  s p e c i f i c a t i o n  and o the r  r e d e r a 1  S p e c i f i c a t i o n s  
required  by a c t i v i t i e s  o u t s i d e  t h e  Federa l  Government f o r  bidding purposes 
arc a v a i l a b l e  without charge from Business Service Centers a t  t h e  General 
Services Administrat ion Regional  O f f i c e s  i n  Boston, N e w  York, Washington, 
DC, Phi lade lph ia ,  Atlanta ,  Chicago, Kansas Ci ty ,  MO, Fort Worth, Houston, 
h n v c r ,  San Francisco, Los Angeles arid Seattle, WA. 

(Fcdcral Govarrunent a c t i v i t i e s  may o b t a i n  copies of Federa l  Specifi- 
c a t i o n s ,  Stimdards and Handbooks and t h e  Index of Federa l  S p e c i f i c a t i o n s  
and Standards  from es tab l i shed  d i s t r i b u t i o n  p o i n t s  i n  t h e i r  agencies.)  

~ i l i t a x y > e e i f  - .-. . -- i c a  ti& : ----- 
NIL-11-GO88 - Heat Treatment of Aluminum Alloys. 

MIL-1-8950 - Inspect ion,  U l t r a s o n i c ,  Wrought Metals; Process f o r .  

PlIZ-STD-649 - Aluminum And Magnesium Products ;  Prepara t ion For 
Shipment And S to rage .  

(Copies of M i l i t a r y  S p e c i f i c a t i o n s  and Standards required by concrac- 
tors i n  co tmect ion  wi th  s p e c i f i c  procurement funct ions  should be obta ined 
from t h e  procuring a c t i v i t y  o r  as  d i r e c t e d  by t h e  conorac t ing  o f f i c e r . )  

2.2 Other pub l i ca t ions .  The fol lowing documents form a p a r t  of  t h i s  
s p e c i f i c a t i o n  t o  t h e  extent s p e c i f i e d  here in .  Unless a specific issue 
ii.. i d e n t i f i e d  t h c  issue i n  e f f e c t  on d a t e  of i n v i t a t i o n  f o r  bids or  
raquest for proposal  s h a l l  apply. 

American Nat ional  Standards I n s t i t u t e  (ANSI) Standards: 
-I- 

m1 m.1 - Al loy  and Temper Designation Spstcla f o r  A l u m h a m  
II35.2 - Dimansional Tolerances for Alminum Hill Products . 

(Applicat ion f o r  copies should be addres~ed t o  t h e  American btioo.1 
Standards I n s t i t u t e ,  1430 Broadway, New York, NY-10018. ) 

k s r i c a n  Socfiply for Tes t ing  and Mate r ia l s  - (m) Standards: 
2 . .  

MTM B!%2 - Electrical Conduct iv i ty  by Use of Bde Caumnk. 
ASRl 8537 - Twim Testing Wrought mad h a t  AlUsinm .Od Magmeaim 

Allay Products. I ,  * 

ASX~I I?W - B~L-WW ~d ~ e s t  f o r  ~~ctility i f  ~ e t i 1 ~ c  ii.uri.al~: 
ASSf 094 - BxfolSat%on brmsios S w c e p t i b i l i ~  in  7XX% Series Copper 

ContaJnia. Aluminum Alloys (EXCO Test). , 
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ASTM G47 - Standard Necoennendt?d Practice for Testing susceptibility to 
Stress Corrosion Cracking of High Strength 7XXX Series 
Aluminum Alloy Products. 

(Application for copies should be addressed to thc American Society 
' 

for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103; 

Uni .--- form Classification Cornmittcc,  - -  A ~ n t :  - - 

(Application for c o p i k s  should be addrcsscd to the Uniform Classifi- 
cation Comrnittcc, Room 202 Union Station, 516 W. Jackson Blvd., Chicago, 
Illinois 60606.) 

3 .  REQUIREMENTS 

3.1 *ecification - - - - -- shee ts .  . - --. - The individual item requirements shall be 
as specified herein and in accordance with the applicable specification 
sheets. c 

3.1.1 Chemical. - .---. composition. The chemical composition shall be as 
specified in the detailed specification. 

3.2 Hechanicalprpperties. -- Mechanical properties shall be as speci- 
fied in the detailed specification. 

3.3 Permissible variations. Unless othervise specified, the toler- 
ances shall-not exceed those specified i.n ANSI A35.2. 

3.4 Harking for identification. Plate and sheet shall be marked in 
accordance with Fed. Std. No. 184 and the detailed specification, as 
required (see 6.3). 

3.5 Requirements -- for sizes not specifically covered. kchanical 
 ropert ties for thicknesses not covered by the detailed-specification and 
io1;tances for sizes and thicknesses not covered in ANS'I H35.2 shall be 
as specified in the contract or order (see 6.2). 

3.6 Electrical conductivity. .-- When specified in the detailed tpecifi- 
cation, requirements for electrical conductivity shall be as specified 
when tcsted in accordance with 4.7 .  

3 .7  Exfoliation - --- corrosion. Vhen specified in the detailed spccifi- 
cation, plate and s h c c t  .processed to meetWte appl icabla,lech.nical 
property and electrical conductivity requircmenta, 8b.n 8hor 8 $-el of 
exfoliation corrosion less than that illustrated in photograph B, Figure 
2 of ASRJ 634 h e n  tested as specified in 4.8, unless othenim specified 
in the d e b  led speci f i cati or1 or purchase order. The supplier shall 
maintain re lo rds of all lots so tested. 

t 



3.8 ---- Stress corros ion cracking. When specified i n  thc deta i led  
s p e c i f i c a t i o n ,  p l a t e  0.750 inches or more i n  th ickness ,  processed t o  . 
m e t  the app l icab le  mechanical proper ty  and c l e c t r i c a l  conduct iv i ty  
requirements s p e c i f i e d  i n  t h e  detailed s! ,ecif icat ion,  s h a l l  show no 
evidcncc of stress. corros ion cracking when t e s t e d  i n  accordance with 
4.9. This test  s h a l l  be performed a t  t h e  stress level  s p e c i f i e d  i n  the  
detailed s p e c i f i c a t i o n .  The suppl . i cr  s h ~ l l  maintain records of the per- 
formance of a l l  l o t s  so  tested. 

3.9 Heat t reatment.  - Unless otherwise s p e c i f i e d  i n  the  d e t a i l e d  
s p e c i f i c a t i o n ,  c o n t r a c t ,  o r  o r d e r ,  heat-treatment for  the app l icab le  
tempers designated i n  t h e  d e t a i l e d  s p e c i f i c a t i o n  s h a l l  be i n  accordance 
with the a p p l i c a b l e  requirements of MIL-H-6088. 

LO I n t e r n a l  defects. --.- When specified i n  t h e  d e t a i l e d  s p e c i f i -  
cnt,on, p l a t e  s h a l l  be inspected  u l t r a s o n i c a l l y  f o r  i n t e r n a l  de fec t s  
(see 4 .3 .2) .  

3.11 ----.-.- Cl.ncidin. -- and cladding thickness. -- - Cladding and c l add ing  th ick-  
ness s h a l l  bc as spec i f i ed  i n  the  d e t a i l e d  s p e c i f i c a t i o n  (see 4.6). 

3.12 Workmans*. The p l a t e  and sheet s h a l l  be uniform i n  quality 
and cond i t ion ;  clean, sound, smooth, commercially flat, and free fror 
buckles, blisters, and o t h e r  i n j u r i o u s  de fec t s  wi th in  the l i m i t s  c o n s i s t e n t  
with the b e s t  comwrcinl  p r a c t i c e .  Discolora t ion due to thermal treatrent 

4.2.1.1 Heat-treated lot, For heat-treated tempem, an inspec t ioh  . 
lot  shall colreirt of m i d e n t i f i a b l e  quantity of uteri81 of the 8- 

d l 1  f o a ,  alloy, taper, and thickness traceable t o  a b a t - t r u t c d  l o t  
o r  lots,  and subjected t o  ins$&ct ion  a t  one time. 

4.2.1.2 Won-heat-trceated l o t .  For non-best-trcatcd kapcn, an 
in8pection l o t  shl l  c o n s i s t  of an i d e n t i f i a b l e  q r u n t i t y  of aafsri.1 of 
th. Same mill form, a l l o y ,  teimper and th ickness  subjected to  inspection 
a t  one t ime .  
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shill1 n o t  be cause f o r  r e j e c t i o n .  

4 .  QUALITY ASSURANCE PROVISIONS 

4.1 Responsibdl i ty  for inspec t ion .  Unless otherwise specified i n  
the contract or purchase o r d c r ,  t h e  con t rac to r  is  responsible f o r  the 
pcrformanct! o f  all inspec t ion  requirements a s  s p e c i f i e d  he re in .  Except 
as o t h e w i s e  specified i n  the c o n t r a c t  o r  o r d s ,  the c o n t r a c t o r  may use 
his own or any o t h e r  f a c i l i t i e s  s u i t a b l e  f o r  t he  performance of  the 
lrupection requirements s p c c i f i e d  he re in ,  unless  disapproved by the 
Govatnrcnt . 

4.2.1 m. An inspec t ion  lot s h a l l  be 8s follows: 



4.2.2 Sanpling for chemical ana lys i s .  - 

6-2.2.1 I s ~ t  ana lys i s .  A t  l e a s t  one sample s h a l l  be taken from 
each group o? ingo t s  of t 6 e  same a l l o y  poured simultaneously fr- q e  
SaPe source of  molten metal by the  producer and analyzed t o  d e t e h i n e  
conformance t o  3.1. I n g o t s ' n o t  conforming to t h e  requireaents  of t h i s  
s p e c i f i c a t i o n  s h a l l  bc re jec tcd .  Complete ingot  analysis records  shall 
be a v a i l a b l e  a t  t h e  producer 's  p l a n t  t o  the  procuring a c t i v i t y .  

4 -2.2.2 F i n i s h  product analysis. When compliance wi th  4 .2 -2 -  1 
cannot be established, samples shall be se lec ted-  as follows: One sample 
s h a l l  be taken f o r  each 2000 pounds o r  less of shee t  and for each 4,000 
pounds o r  less of p l a t e  comprising a  l o t ,  except that n o t  more than one 
s a q l e  s h a l l  be taken from t h e  same p l a t e  o r  s h e e t ,  when more t h a n  one - 
p i e c e  is a v a i l a b l e .  

4 .2 .3  Sampling f o r  mechanical t e s t s  -- ---- 

4 . 2 . 3 . 1  Sampling of coi led  sheet  and f l a t  s h e e t .  One sample s h a l l  -- 
b e  taken from each end  of each parent  c o i l  (see 6 . 4 ) ,  b u t  no more t h a n  
qne sample per per  2000 l b . ,  ~ r - ~ a r t  t h e r e o f ,  i n  a l o t  s h a l l  be required. 

4.2.3.2 Sampling of p l a t e .  One sample s h a l l  be taken from each end -- 
of  each paren t  p l a t e  ( s c c  6 . 4 ) ,  but no more than one sample pcr 4000' 
l b . ,  o r  pa r t  t h e r e o f ,  in a  l o t  s h a l l  be required.  

4.2.4 Sampling for v i s u a l  -- and dimensional examination. Each p l a t e  
anti  s hee t  s h a l l  be examrned t o  determine conlonnance t o  t h i s  specifi- 
cation w l t h  respec:  : o  workmanship and i d e n t i f i c a t i o n  marking. Examina- 
t l o n s  f o r  dimen~lorl:  s h a l l  be made t o  r n s u r e  conformance t o  t h e  t o l e r -  
ancps s p e c i f i e d .  On approval of t h e  u rocur l r lg  a c - i v i t y ,  t h e  s u p p l i e r  
may use. , : vs: rbr f > c  s r a r i s t i c a l  qua l l ry  control  fo r  dimensional,  marking, 
aI1C WO: ~ ; m a I l s I i ; l  : ' ; ;~l~.ln;lLi On. 

4.2 .5  Sampling f o r  e l e c t r i c a l  conductivi ty t e s t s .  Sampling s h a l l  be 
i n  accorda& with 4.2.3. 

4.2.6 Sampling for e x f o l i a t i o n  corros ion and s t r e s s  corros ion tests. 
When thickness p c r k t s  (see  3 . 8 ) ,  two samples shall be t aken  for each 
4,000 pounds o r e l e s s  of t h e  f i r s t  th ree  production l o t s  of each of t b e  
a p p l i c a b l e  tempers f o r  each s i z e  range l i s t e d  i n  the table of  m i n i m  
mechanical p r o p e r t i e s  i n  t h e  d e t a i l e d  s p e c i f i c a t i o n .  Therea f te r ,  s u r v e i l -  
l a n c e  t e s t i n g  shall be performed on a t  l e a s t  o w  sample per month of the  
a p p l i c a b l e  tempers for each size range l i s t e d  i n  the t a b l e  o? rinirrr 
mechanical p r o p e r t i e s  of the d e t a i l e d  s p e c i f i c a t i o n  produc. f i x  -ing t h e  
month, u n l e s s  otherwise s p e c i f i e d  i n  the  d e t a i l e d  specifics . o r  
purchase  o rder .  





4 - 5  Bend test.  Whcn specif ied i n  the de ta i led  s p e c i f i c a t i o n ,  s ~ e c i -  
*Qs t e s t e d  i n  accordance with ASTn ~ 2 9 0  s h a l l  be capable of being bent  
e i t h e r  p a r a l l e l  with, o r  transverse t o  the  d i r ec t ion  of  f i n a l  t o l l i n g ,  
a t  room temperature through 180 degrees around a mandrel having a diameter 
equal t o  times the  nominal thickness of the shee t  o r  p l a t e .  If mterial 
is too narrow t o  bend p a r a l l e l  t o  the di rec t ion  of r o l l i n g ,  bending 
should. be done t ransverse  t o  the d i rec t ion  of ro l l ing :  Specimens s h a l l  

/ be bent by e i t h e r  pressure or  blows. The values f o r  C shall be a s  
spec i f ied  i n  t he  de t a i l ed  specification.  For mater ia l  a l c l ad  one s i d e ,  
t he  bare surface s h a l l  be on the outside of the bend. 

4 .6  Cladding thickness of a lc lad sheet and p la te .  When spec i f ied  i n  
the  de ta i led  spec i f ica t ion ,  i f  a question a r i s e s  concerning the uniformity 
of cladding of t he  f inished sheet or p l a t e ,  not fewer than three t ransverse  
samples approximately 3/4 inch i n  length, s h a l l  be mounted t o  expose an , 
edge perpendicular t o  the plane of the sample and polished f o r  microscopic 
examination. After  etching with Kel le r ' s  etch o r  other  su i t ab l e  e tch t o  
d i f f e r e n t i a t e  between core and cladding, each specimen shall be examined 
at a minimum magnification of 100 diameters and the maximum and minimum 
cladding thickness s h a l l  be measured i n  each of 5 f i e l d s  approximately 
1/10 inch apa r t  along each alc lad side of the exposed edse of each 
mounted specimen. The average of the 10 thickness measurements on each 
a l c l ad  s ide  of the  exposed edge of each mounted specimen is  the average 1 
cladding thickness ,  and shall not be less than the minirum avcrage --.-.,-. > specr r iea .  

4.7 E l e c t r i c a l  conductivity. When specif ied i n  the  de ta i led  spec i f i -  
ca t ion ,  e i e c t r x a i  conductivity shaii be determine6 i n  acctrhnce wi'& 
ASTn 3342. The measurements s h a l l  be performed on the same sample used 
f o r  t e n s i l e  t e s t i n g .  For clad mater ia l ,  the cladding must bc removed 
before making the  conductivity measurements. 

4.t Resisrance t o  exfoliation corrosion. Specimens s h a l l  be prepared 
a n ~  t r s ~ e d  ~n accordance with ASTH G34 unless otherwise specif ied i n  the 
de ta i l ed  spec i f ica t ion  o r  purchase order. For a l l  mater ia ls  0.100 inch 
o r  more i n  thickness ,  10 percent of the  thickness shall be removed by 
machiping one surface.  The machined surface s h a l l  be evaluated a f t e r  
t e s t i n g .  For a l c l ad  mater ia l ,  cladding on the  s ide  opposite the  test 
sur face  must be e i t h e r  removed o r  masked. Chemical mi l l ing  m y  be used 
i n  l i e u  of machining. 

4.9 Resistance t o  s t r e s s  corrosion cracking. Spec- shall be 
s re pared urd tested i n  accordance w i t h  A6R1 647 &r as othcruise  spec i f ied  
in thc &tailed spec i f i ca t ion  o r  purchase order. . 

4.10 Bcject ion and retest, If 8ay spccfwn f8fh  to coaforr to th 
requirement. of t h i s  spec i f ica t ion ,  it shall be cause for xcjection of 
the uteri.1 represented by the specimen subject to the retest p h i s i o l u  
of Bed. ']Lest '3ethod Std. No. UP. When no p lan  is p-dtd, or 



QQ-Aa250/13 - Aluminum Alloy Alclad 7075, P l a t e  and Sheet*  
(QQ-A-287. ) 

1 
@I-A-250/14 - Aluminum Alloy 7178, P l a t e  and Sheet .  (HIL-A-s~BO- ) 
QQ-A-250/15 - Aluminum Alloy Alclad 7178, P l a t e  and Sheet .  

(MIL-A-9183.) 
QQ-A-'50/le - Aluminum Alloy Alclad One Side  7075, P l a t e  and Sheet .  

(HIL-A-8902. ) - , -. 
QQ-A-250/19 - Aluminum Alloy 5086, P l a t e  and Sheet  f o r  Seawater 

Applicat ions.  
W-A-250/20 - Aluminum Allov 5456. P l a t e  and Sheet  for Seawater 

Applicat ions.  
QQ-A-250/21 - Aluminum Alloy, 7178-T76, P l a t e  and Sheet ,  (Exfo l i a t ion  

R e s i s t a n t ) .  

l a t l o n  Kes i s tan t )  . 
QQ-A-250/24 - Aluminum Alloy, 7075, P l a t e  and Sheet ,  (Exfo l i a t ion  

Resistant). 
QQ-A-25C/25 - Alumlrium Ai loy Alclad 7075,  f ) ?a t t .  a n d  S h c c t ,  (Exfol i -  

a t l o r :  Resistant). 
QG-A-30 /26  - Alurrilnum Alloy 7075, Alcfad 7011, P l a t e  and Sheet .  
~ ~ - ~ - 2 5 0 ; 2 8  - Aluminum Alloy 7178, Alclad 7011, P l a t c  and Sheet. 
QQ-A-250/29 - Aluminum Alloy 2124, P l a t e .  
QQ-A-250/30 - Aluminum Alloy 2219, P l a t e  and Sheet. 

6.4  D e f i n i t i o n s .  

6.4.1 Capable o f .  The term "capable of" a s  used i n  the d e t a i l e d  
s p e c i f i c a t i o n  means t h a t  the test need no t  be performed by the producer 
of t h e  p l a t e  and shee t .  However, should subsequent testing by the 
procur ing a c t i v i t y  e s t a b l i s h  t h a t  the material d l ~ e s  not  w e t  t h e s e  
requirements,  t h e  p l a t e  and s h e e t  a r e  s u b j e c t  t o  r e j e c t i o n .  

- 6.4.2 Sheet .  A r o l l e d  rec tangu la r  s e c t i o n  of th ickness  0.006 
through 0.249 inch ,  with sheared,  s l i t ,  o r  sawed edges. 

6 .4 .3  Alclad shee t .  A composite s h e e t  having on both  su r faces  ( i f  
one s i d e  only,  a l c l a d  one s i d e  s h e e t )  a m e t a l l u r g i c a l l y  bonded aluminum 
o r  aluminum a l l o y  coat ing which is anodic t o  t h e  core ,  thus  e l e c t r o l f l i -  
c a l l y  p r o t e c t i n g  t h e  core  a g a i n s t  corros ion.  

6 .4 .4  P l a t e .  A r o l l e d  rec tangu la r  s e c t i o n  of th ickness  0.250 inch 
o r  more, wi th  e i t h e r  sheared o r  sawed edges. 

6.4.5 Paren t  c o i l .  A c o i l  of s h e e t  which has been processed to the 
f i n a l  temper as a s i n g l e  u n i t  and subsequently c u t  i n t o  two o r  lore 
smaller c o i l s  o r  i n t o  ind iv idua l  s h e e t s  t o  provide the required v i d t h  
and l eng th .  
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6.4.6 hrcnt plate. A plate which b.s beem processed to f b l  
tdqCr as a iimgle unit Ud .Pbseqawntlj a t  t w  or roe 
plates to pravide the required width &/or m. 

6.5 It is stamdad practice in the IfdW States 8- -try 
to deterriPe coafonupcc to the chemical coqmsitim lid- prier te 
ftu%kr pmcessing of irto vrow@t probct.. Ikc to the cuet- 
m8tPre of the p-, it is not practical to Lsq r specific ir(ot 
analysis identified via specific quantity of finishd material. 

6.6 C e r t a i n  pbwisioor of this rpecifi=tim are tbc .djbct of 
w t i o u r l  strld.rdizatim agreement ABCdAVT-SID-44. \Iba -, 
m i o m  or cruecil.tioa of this specification k proposed d(rh yill 
effect or violate the intcnmtional a m  coc#mrd, t k  
retivie v i l l  trL qqwopriate rcconciliatioa action thrpagh -imul 
standardization eLr-uls iaclnding departmental s t r n A l r d i u t i a  officer, 
if required. 

e- As 
Air Farce - II 

U.S. ~narrrrc o n n c ~  : r m  - 281-rnmrr  

Orders for this pablicafioa are to k p l . d  w i t h  General Services 
Administratton, acting as an agent for the SPpctinthndent of Docrrontr. 
See &&ion 2 of tbi. specifiatioa to obtain extra copies and otber 
& c m c n t s  referenced herein. 


