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1. SCOPE AND CLASSIFICATION:

1.1 Scope:

This spec

of SAE technical standards.
federal Specification was adopted as an SAE standard_under the provisions ¢
t specifications and standards. TSB rules provide*for (a) the publication of p
ernment specifications and standards without\consensus voting at the SAE ¢
Lise of the existing government specification or standard format, and (c) the e

product list (QPL) sections.

requirements for procuring aluminém alloy, 7011 alclad, 7075 plate and sheg
onsist of this document and the-atest issue of AMS-QQ-A-250.

ification covers the specific requirements for aluminum alloy, 7011 alclad, 707

sheet; the

this specification shall'be an integral composite product consisting of a heat-treatable &
alloy 707% core with’thin layers of a 7011 aluminum alloy anodic to the core and of app
equal thigkness; bonded to both surfaces.

general requirements are covered in AMS-QQ-A-250. The plate and sheet

f the SAE

ndards Board (TSB) Rules and Regulations (TSB-001) pertaining to accelerated adoption

brtions of
Committee
xclusion of

bt described

'5 plate and
covered by
luminum
roximately

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
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1.2 Classifica

tion:

1.2.1 Tempers: The plate and sheet are classified in one of the following tempers, as specified (See 6.2):
O, T6, T62, T651, T76, T7651, or F temper (See 6.3). Definitions of these tempers are specified in
AMS-QQ-A-250 and as follows:

0]
T6
T62

T651

T76

T7651 -

F

2. APPLICAB
See AMS-(
3. REQUIREM
3.1 Chemical
The chem

manufact
core and

Anmeated
Solution-heat-treated and artificially aged.

treatment, and artificially aged.

2 percent but not less than 1-1/2 nor more than 3 percent, and artificially age
receive no further straightening after stretching.

Solution-heat-treated and artificially aged sufficient to produce improved resi
exfoliation.

Solution-heat-treated, stress relieved by stretching4o produce a nominal perr
2 percent but not less than 1-1/2 nor more than 3percent, and artificially age
produce improved resistance to exfoliation and ‘stress corrosion cracking. Pl
receive no further straightening after stretching.

As fabricated.

|[E DOCUMENTS:

Q-A-250.

ENTS:

Composition:

ical composition-of the core ingots or slabs and of the cladding plates used fq

ire of the cladplates and sheets shall conform to the requirements shown in
cladding (respectively.

Solution-heat-treated from the O or F temper to demonstrate the response td heat-

Solution-heat-treated, stress relieved by stretching to produce a noniinal permanent set of

. Plate shall
stance to
nanent set of

i sufficient to
ate shall

r the
Table | for
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TABLE I. Chemical Composition 1/

Analysis
Element Core alloy (7075) Cladding alloy (7011)
FEICCTIL FEICCETIl
Minimum Maximum Minimum Maximum

Zinc 5.1 6.1 4.0 5.5
Magnesium 2.1 2.9 1.0 1.6
Copper 1.2 2.0 -- 0.05
Chromium 0.18 0.35 0.05 0.20
Manganese -- 0.30 0220 0.30
Iron -- 0.50 -- 0.20
Silicon -- 0.40 -- 0.15
Titanium -- 0.20 -- 0.05
Other Elements, each -- 0.05 -- 0.05
Other Elements, total -- 0.15 -- 0.15
Aluminum Remainder Remainder

1/ Analysis shall routinely be made only for the elements specifically
mentioned in Table I. If, however, the presence of other elements is
indicated or suspected.in_amounts greater than the specified limits, further
analysis shall be made to determine that these elements are not present in
excess of specified limits.

3.2 Mechanicpl Properti€s:

3.2.1 Mechanical Properties of Materials as Supplied: The mechanical properties perpendigular to the
direction of final rolling, except for material under 9 inches in width, shall conform to the
require:l‘nnnrc of Tahle |l for the temper ant:\r‘ifiprl Eaor material under 9 inches in width, the

mechanical properties parallel to the direction of final rolling shall conform to the requirements of
Table Il for the temper specified.
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TABLE Il. Mechanical Properties (See 6.5)

Yield Strength

. Tensile at 0.2 percent EIo_ngation in
Temper Thlclfness Strfan_gth 2in.or 4D
fTIches KST percent
minimum mimum 1/ 2/

0] 0.015 thru 0.499 40.0 3/ 10
0.500 thru 2.000 40.0 3/ 4/ 10

T6 0.015 thru 0.039 73.0 7

and 0.040 thru 0.187 75.0 8

T62 5/ 0.188 thru 0.249 76.0 8

T651 0.250 thru 0.499 76.0 9

and 0.500 thru 1.000 78.0 4/ 7

T62 5/ 1.001 thru 2.000 77.04/ 6
2.001 thru 2.500 76.0 4/ 5
2.501 thru 3.000 72.0 4/ 5
3.001 thru 3.500 71.0 4/ 5
3.501 thru 4.000 67.04/ 3

T76 0.040 thru 0.062 70.0 8
0.063 thru 0.187 71.0 8
0.188 thru 0.249 72.0 8

T7651 0.250 thru 0.499 71.0 8
0.500 thru 1.000 71.0 4/ 6

F All 6/ 6/

1/ Not requited for material 1/2 inch or less in width.

2/ D represgnts specimen diameter.

3/ Maximum.

4/ The propeérties for these thicknesses are those of the core alloy since the tests are mad¢ on a round

specime

machined fronm the prate.

5/ Plate in the T62 temper is not available from the material producer. The T62 properties listed
indicate those which can usually be obtained by the user, when the material is properly solution -
and precipitation-heat-treated from the O (annealed) or F (as fabricated) temper. These properties
also apply to samples of material supplied in the O or F tempers which are solution- and
precipitation-heat-treated by the producer to determine that the material will respond to proper heat
treatment. Properties attained by the user, however, may be lower than those listed if the material
has been formed or otherwise cold- or hot-worked, particularly in the annealed temper, prior to
solution heat treatment.

6/ No requirements.
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3.2.2 Mechanical Properties After Heat Treatment: In addition to conforming to the requirements of
3.2.1, material in the annealed (O) and the as-fabricated (F) tempers shall, after proper solution
heat-treatment and aging, also conform to the requirements of Table Il for the T6 and T62 tempers.
Material as received in the T6, T76, T651, and T7651 tempers shall, after proper re-solution heat-
treatment and aging, be capable of conforming to the requirements specified in Table Il for the T6
and T62 tempers. Material as received in the annealed (O) and the as-fabricated (F) tempers
shall, after proper solution heat-treatment and aging, be capable of conforming to the requirements

specifiepm Tabte tforthe T 76 temper.
3.2.3 Bend Test: Bend specimens taken from plate and sheet shall be capable of withstanding, without
cracking, the bend test specified in AMS-QQ-A-250. The values for bend factor-N arg given in
Table 111
TABLE Ill. Bend Test Factor "N"
Thickness Tempers
Inches O-annealed . [<T6, T62, & T76
0.015 thru 0.020 1 7
0.021 thru 0.062 2 8
0.063 thru 0.091 3 9
0.092 thru 0.125 4 10
0.126 thru 0.249 5 11
0.250 thru 0.499 6 14
3.3 Cladding [Thickness:
3.3.1 Thickness of Cladding:Plates: The 7011 aluminum alloy plates that are bonded to thg two sides of
the 7075 aluminunyalloy ingot or slab to form a composite that is to be rolled to the fihished

thickned

s shall.each have a thickness as specified in Table IV.
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3.3.2 Thickneg
or plate
of cladd

3.4 Exfoliatiop and Stress-Corrosion Cracking:

Material if the T76 and the T7651 tempers), tested in accordance with 4.2.2 and 4.2.3,

exfoliation
4.2.2.7 ar]

3.4.1 Lot Acc
stress-¢
determi

3.4.1.1 Deternine mechanical properties and electrical conductivity.

3.4.1.2

3.4.1.3

3.4.1.4

TABLE IV. Cladding Thickness

Thickness of . . . Average Cladding Thickness per
Finished Plate or Nom;)r;arllsci:(ljaec?drlggclmc;ness Side on Finished Plate or Sheet;
?Esﬁt COMpUSIite ttRTess L. Derciﬂ}[c?(fng:;e or sheet
Up thru 0.062 4.0 3.2
0.063-0.187 2.5 2.0
0.188 and over 1/ 1.5 1.2
ide

1/ For plate 0.500 inch and over in thickness, the average cladding’thickness per 9
shpall have a maximum value of 3 percent of the plate thickness.

ss of Cladding: If question arises concerning the thickness of cladding of the f

samples examined in accordance with AMS-QQ-A-250 shall show an avera
ng on each side not less than that specified in Table IV.

or stress-corrosion cracking:susceptibility beyond the acceptance criteria de|
d 4.2.3.5.

orrosion cracking\far each inspection lot of T76 and T7651 temper material s
ned by the follewing control criteria (See 4.2.1.2 and 4.2.4):

If the
minim

nished sheet
je thickness

hall show no
tailed in

bptance Control Critefia for T76 and T7651 Tempers: Susceptibility to exfoliation and

hall be

subssufface conductivity is 38 percent IACS or higher, and the tensile propert|es meet the

um/limits specified herein, the material is acceptable.

If the sub-surface conductivity is at least 36 percent IACS but less than 38 percent IACS, the

mater

ial shall be tested as specified in 4.2.2, or reprocessed.

If the sub-surface conductivity is below 36 percent IACS, the material is not acceptable and must
be reprocessed.
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3.5 Internal Defects:

When specified (See 6.2), plate shall be ultrasonically inspected (See AMS-QQ-A-250). Acceptance
limits shall be as specified in Table V.

TABLE V. Ultrasonic Discontinuity Acceptance Limits 1/

Thickness Maximum Weight Discontinuity
Inches per Piece in pounds Class 2/
0.500 thru 1.499 2,000 B
1.500 thru 3.000 2,000 A
3.001 thru 4.000 2,000 B

3.6 Marking:

1/ Discontinuities in excess of those listed in-Table V may be
allowed, subject to approval of the procuring activity, if it is
established that they will be removed:by machining or that they
are in non-critical areas.

2/ Discontinuity class limits are defined in MIL-1-8950.

In additiof to the marking required-in"\FED-STD-184, plate and sheet in the T6, T76, T51, and
T7651 tempers shall be identified by an inspection lot number marked in at least one Idcation on

each piecg.

4. QUALITY ASSURANCE RROVISIONS:

See AMS-QQ-A-250 and the following:

4.1 Mechanicpl Tests After Heat Treatment:

4.1.1 Number of Tests After Heat Treatment: From material in the annealed (O) and as-fabricated (F)
tempers, an additional number of specimens equal to that required by AMS-QQ-A-250 shall be
taken and tested after solution-heat treatment and artificial aging to determine compliance with

3.2.2.
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4.2 Exfoliation and Stress-Corrosion Cracking Tests (T76 and T7651 tempers only):

4.2.1 Samplin

g.

4.2.1.1 For Exfoliation and Stress-Corrosion Cracking Tests: Two samples shall be taken for each 4,000
pounds or less of the first three production lots for each size range of T76 and T7651 temper

sheet
one s
had p
sampl
Samp
(See 4

4.2.1.2 Samp

mechanical property tests. Mechanical properties and conductivities shall be deter

same

4.2.1.3 Recor

and tg

Emple per month for each size range of sheet and plate produced during the

eviously been produced with acceptable exfoliation resistance. The surveillance test

es shall be taken from an inspection lot which has met the requirements of 3.
es as above shall be taken for the stress-corrosion cracking test whén thickn
1.2.3).

ing for Conductivity Tests: Sampling shall be in accordance'with AMS-QQ-A-

samples except cladding must be removed before testing for conductivity.

ds: The producer shall maintain records of the pérformance of all inspection |
sted in accordance with 4.2.1.1. Upon request of the procuring activity, such

H on at least
month which

4.1.2.

eSS permits

250 for
mined on the

pts sampled
records shall

be mgde available. These records shall be maintained for not less than one year after

compl

4.2.2 Resista
with the

4.2.2.1 Speci

etion of the contract or purchase order.

nce to Exfoliation and Stress-Corrasion Cracking: Tests shall be performed in
following procedures:

mens for Exfoliation Test:"Full thickness specimens of sheet and plate large €

provi

be us¢d. Sawed edges need not be machined smooth; however, panels obtained b
shearing shall have edges machined to a depth equal to the thickness of material to
worked metal. For all\materials, 0.100 inch or more in thickness, 10 percent of the

e visual assessment of attack may be used. A minimum panel size of 2 by 4

accordance

nough to
inches shall
y blanking or
remove cold
thickness

shall he removed-by*machining one surface. The machined surface shall be evaluated by

expo

provided compliance with 4.2.2.4 is ensured. Specimens shall be thoroughly degre
testing; however, etching or other pretreatment is not necessary.

re to thetest solution. Protection by masking of edges and back surface is

hot required
ased prior to
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4.2.2.2 Equipment: The exfoliation test shall be performed in a suitable inert container of glass or plastic,
suitable to be used for the solution and the specimens during the period of exposure. The
container should be equipped with a cover to reduce evaporation.

4.2.2.3 Corrosive Solution: The corrosive solution shall be prepared by dissolving the following reagent
grade chemicals in distilled or deionized ASTM D-1193, Type Il, water in the indicated
concemtrations as fottows:

Sodium Chloride (NaCl) 234 gl/liter of solution
Potassium Nitrate (KNO3) 50 g/liter of solution

Nitric Acid (HNO3) (con-
centrated-70% by weight) 6.3 ml/liter of<solution

4.2.2.3.1 Thelapparent pH of the solution is 0.4. The solutioh shall be maintained at a temperature of
77 °F £ 5 (25 °C + 3) during the test. At the startof each test, a fresh solution shall be used.

4.2.2.4 Expogure Procedure: The specimens shall Be immersed in a volume of solution sufficient to
provide a minimum volume to a specimen'surface area ratio of 50 ml per square inch. Unless the
edged and the back of the specimen are masked, their area must be included in the
determination of the total surface area. The specimens shall be immersed in the so¢lution using
rods gr racks of glass, plastic, orether inert material to support the specimens aboye the bottom
of the|container. The specimeéns should be exposed in a horizontal position in order to prevent
loss of corrosion products from the surface of the specimens.

4.2.2.5 Expogure Period: The. specimens shall be immersed in the solution for 48 hours without change
of soldition. Inspegction of specimens, without cleaning, at intermediate periods mayf be
performed to detect early development of exfoliation. The test may be terminated whenever

exfoliation becomes evident.

4.2.2.6 Specimen‘Cleaning: At the conclusion of the 48-hour exposure, specimens shall be removed
from the sotution, gemly Tinsed im a container of Stittwater, and then cleaned by immersion in
concentrated nitric acid at room temperature for approximately 30 minutes, followed by a water
rinse, and air drying.
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4.2.2.7 Test Results: Specimens, as exposed above, shall be visually examined. Surfaces will be either
generally roughened or show numerous discrete pits, but shall not show any exfoliation or actual
delamination. Exfoliation, as used herein, is defined as that form of corrosion which proceeds
laterally from the sites of initiation along planes, generally grain boundaries, parallel to the
surface. The resulting corrosion products force the metal upwards resulting in a layered
appearance to the surface. In some cases the pitting attack will have a tendency to undermine

the surface,; TESTIMY TNy SHVers of Meta protruding around the edges of pits—THhis form of

attack

as exfoliation. Examples of surfaces which have completed this test without exfolig

showr
Figure

4.2.3 Stress-(

thicknes
4.2.3.1 Speci

specif

(See |k
4.2.3.2 EXpoS
4.2.3.3

grain
4.2.3.4 EXpOoS
prepa
75 °F
immef
suffici
4.2.3.5 Stresq
shall
suspe
metall
illustra

Tensign Stress: The tensile stress applied.in‘the short-transverse direction (perpen

does not progressively worsen with continued exposure and should not loe @

in Figure 1. Surfaces showing various degrees of exfoliation failures.are sh
2.

Corrosion Cracking Test: Stress-corrosion cracking tests on plate 0.750 inch &
s shall be performed as follows:

mens: Specimens shall be selected in a manner sueh as to permit application
Report of ASTM TG-1, Committee B3; ASTM-STP425, 1967, Stress Corrosio

ure Period: Exposure shall be for 30 days:

low) shall be 25.0 ksi, and the specimen shall be held at constant strain.

ure Procedure: The stressedspecimens shall be exposed to a solution of 3.5
red with distilled water and:teagent grade salt, pH 6.4 to 7.2 at a solution tem
+ 2, air temperature 80 °F + 2 and air relative humidity of 45 percent + 6. Th
sion cycle shall consist of 10 minutes immersion in solution and 50 minutes ij
BNt circulation to-dry the specimens slowly before the next immersion.

-Corrosion-Test Results: After a 30-day exposure, as described in 4.2.3.4, th
xhibit ng"evidence of stress-corrosion cracking. Any highly directional attack
cted oficoncealing a stress-corrosion crack shall be cross sectioned and exa
ographically. An example of stress-corrosion cracking is shown on Figure 3.
ite pitting-type attack which does not constitute failure.

isconstrued
tion are
DWN in

nd over in

of the

c tension stress in the short-transverse direction{ Standard "c" rings are preferred.

n Testing.)

dicular to

percent NaCl
perature of

b alternate

N air, with

P specimen
which is
mined
Figure 4

4.2.4 Electrical Conductivity Tests: The conductivity shall be determined by taking three electrical
conductivity readings at random on the machined surface after machining one surface of the
sample to a depth of approximately 10 percent of the product thickness. The average of each of
the three readings shall be used as the conductivity acceptance criteria in 3.4.1.

-10 -
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