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g 1. SCOPE: This specification covers quality assurance sampling and testing procedures which shall be
used to determine conformance to applicable specification requirements of wrought aluminum-base
and magnesium-base alloy mill products (except forgings and forging stock) and flash welded rings.

2. APPLICABLF s FPS—TPhefolowing-publieationsforma-part-of this-specifieation to the extent
specified herein. The latest issue of Aerospace Material Specifications (AMS) shall apply. The ap-
plicable igsue of other documents shall be as specified in AMS 2350.

9.1 SAE Publications: Available from Society of Automotive Engineers, Inc., EWo Pennsylvania Plaza,

New York, New York 10001.

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods

9.2 ASTM Phblications: Available from American Society for-Testing and Materials, 1916 Race Street,
Philadelphia, Pennsylvania 19103.

ASTM Bll93 - Resistivity of Electrical Conductox Materials
ASTM BB42 - Electrical Conductivity by use of Eddy Currents
ASTM BB57 - Tension Testing Wrought andyCast Aluminum and Magnesium
Alloy Products
ASTM EB - Tension Testing of Metallic Materials
ASTM E[l0 - Brinell Hardness of Metallic Materials
ASTM EB4 - Chemical Analysis of Aluminum and Aluminum-Base Alloys
g ASTM EB5 - Chemical Analysis of Magnesium and Magnesium-Base Alloys
ASTM EB5 - Sampling Wrought Nonferrous Metals and Alloys for Determination of
Chemieal Composition
ASTM ER27 - Spectrochemical Analysis of Aluminum and Its Alloys by the
P6int~to-Plane Technique Using an Optical Emission Spectrometer
ASTM ER90 - Semi-Guided Bend Test for Ductility of Metallic Materials
ASTM GB4 . <Exfoliation Corrosion Susceptibility in 7XXX Series Copper Containing
Aluminum Alloys (EXCO Test)

3. TECHNICAL REQUIREMENTS:

3.1 General:

3.1.1 Omission from this specification of confirmatory tests of certain material properties or attributes
controlled by the applicable specification for a material does not relieve the vendor of respon-
sibility for furnishing products which conform in all respects to the applicable specification for a
material.

3.1.2 In the event of a conflict between the requirements specified herelin and the requirements of a par-
ticular specification for a material, the following rules shall apply:

3.1.2.1 When the requirements of the material specification are more stringent, they shall take pre-
cedence.
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3.1.2.2 When the requirements of this AMS are more stringent, they shall take precedence except as noted
in 3.1.2.3.

3.1.2.3 If any tests mentioned in 3.3.2 are not required by the material specification, they shall not be con-
sidered a requirement.

3.1.2.4 When instructions are issued by the purchaser regarding quality assurance sampling procedures,
such instructions shall take precedence over the requirements of either this specification or the
particular specification in which this specification is invoked.

3.2 Responsibility for Tests: The vendor of the product shall supply all samples and shall be responsible for
performing all required tests.

3.3 Detail Requirements:

3.3.1 Inspection ILot: An inspection lot shall be as defined in 8.3.1.1 or 3. 3. 1.2, the applicable definition
being as specified for the type of product being tested.

3.3.1.1 Wrought |Alloy Products (Excluding Flash Welded Rings):

3.3.1.1.1 For tempers, other than -F, of heat-treatable alloys, an inspection lot shall cons:lst of an identifi-
able qupntity of material of the same mill form, alloy, tempeér, *and nominal dimensions traceable
to a hegt-treat lot or lots, and subjected to inspection at ofe time.

3.3.1.1.2 For all|tempers of non-heat-treatable alloys and for the'=F temper of heat-treatable alloys, an in-
spectioh lot shall consist of an identifiable quantity of‘material of the same mill foym, alloy,
temper] and nominal dimensions subjected to inspection at one time.

3.3.1.2  Flash Welded Rings: An inspection lot shall consist of all rings of the same alloy, temper, and size
heat treafed in the same batch furnace loador charged into a continuous furnace consecutively during
an 8 hr ppriod, and subjected to inspectionat one time.

3.3.2 Sampling: Samples shall be taken as §pecified in 3. 3. 2. 1, 3.3.2.2, 3.3.2.3, 3.3.2. 4,| and 3. 3. 2.5, the
applicable 1gcation being as specified for the type of test and type of product being testgd.

3.3.2.1 sampling|for Chemical Analysis:

3.3.2.1.1 Ingot Analysis: At least one sample shall be taken by the producer from each group of ingots of the
) same alloy poured-simultaneously from the same source of molten metal. Complete ingot analysis
records shall be\available at the producer's plant to the purchaser. (See 8. 2).

3.3.2.1.2 TFinishe Product Analy51s (Excludmg Flash Welded R1ngs) When compha.nce w1t h 3.3.2.1.1
s h o5 peeified in 3.3.2.2.1,

3.3.2.2,2, 3. 3 2.2.3, or 3.3.2. 2 4 for the type of product be1ng tested

3.3.2.1.3 Flash Welded Rings Analysis: Unless a report conforming to the reports requirements of the ap-
plicable material specification is available on the stock used for flash welded rings, one sample
) shall be selected for each 6000 1b (2724 kg) or fraction thereof of a lot; however, not more than one
sample is required from a piece.
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Sampling for Tensile Properties: The location from which the sample is taken shall be as specified
in 3. 3. 3 for the type of test and type of product being tested. The orientation with respect to direc-
tion of predominant grain flow shall be as specified in the applicable material specification or, if
not specified therein, shall be as specified in 3.3.3. The samples shall be taken from randomly
selected pieces of the product. Only one tensile test specimen shall be taken from any one piece
when more than one piece is available. Unless otherwise specified, the number of samples shall be
as specified in 3.3.2.2.1, 3.3.2.2.2, 3.3.2.2.3, or 3.3.2.2.4 for the type of product being tested.
All material in the annealed (-O) or as-fabricated (-F) tempers of heat-treatable alloys shall have
additional samples taken equal in number to those specified for the product in 3.3.2.2.1, 3.3.2.2.2,
3.3.2.2.3, or 3.3.2.2.4 for subsequent heat treatment and testing to demonstrate response to heat

treatment as specified in the applicable material specification.

3.3.2.2.1 For sheet, one sample shall be selected for each 2000 1b (908 kg) or fraction thereof of a lot;
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3.3.3.1.2 Magnesium: For non-heat-treatable magnesium-base alloys, tensile test specimens shall be taken
parallel to the direction of rolling. For heat-treatable magnesium-base alloys, tensile test speci-
mens shall be taken parallel and perpendicular to the direction of rolling from widths of 9 in.
(229 mm) and greater and parallel to the direction of rolling from widths less than 9 in. (229 mm).
When short transverse tensile properties are specified in the applicable material specification and
are to be determined, short transverse tensile test specimens shall be taken with axis of specimen
parallel to the thickness direction of the product.

3.3.3.1.3 Location and Size of Tensile Test Specimen:

3.3.3.1.3.1 Longitudinal and Long Transverse Specimens: The standard 1/2 in. (12.7 mm) wide rectangular
tensile test specimen or pin-loaded tensile test specimen with 2 in. (50.8 mm) gage length of
ASTM ES8 shall be used for sheet and plate less than 0.500 in. (12.70 mm) in thickness. For
plate
sile
prop
two purfaces of plate 0. 500 through 1.500 in. (12.70 through 38. 10 mmy))in thickness and midway
between the center and surface of plate over 1.500 in. (38.10 mm) in-thickness.| Material less
than|0. 750 in. (19.05 mm) in width ghall be tested in full-section when the standard 1/2 in.
(12. ¥ mm) round tensile test specimen or a smaller round specimen proportional to it cannot be
used;; elongation requirements of material specifications apply to such sizes only when round
speciimens are used.

3.3.3.1.3.2 Shont Transverse Specimens: For plate 2-3/8 in. (6053 mm) and greater in thi¢kness, sub-size
specimens as specified in 3. 3. 4.3 shall be used. The tensile test specimens sHall be taken as
specified in 3,3.3.1.1 or 3.3.3.1.2, as applicableé!

3.3.3.2 Wire, Rqd, and Bar:

3.3.3.2.1 Aluminym and Magnesium: Tensile test specimens shall be taken in the longitudinal direction, ex-
cept that when long transverse tensile properties are specified in the applicable material specifica-
tion and are to be determined, the tensile test specimens shall be taken perpendicular to the rolling
or extruding direction. When short transverse tensile properties are specified fon rectangular bar
in the applicable material specification and are to be determined, short transverse tensile test
specimens shall be taken withaxis of specimen parallel to the thickness direction ¢f the bar.

3.3.3.2.2 Locationh and Size of Tensile Test Specimens:

3.3.3.2.2.1 Longitudinal Specimens: If the size or shape makes it impractical to use full-s¢ction tensile test
specimens,«the standard 1/2 in. (12.7 mm) round tensile test specimen with 2 in. (50.8 mm)
gage|lengtli of ASTM E8 or a smaller round specimen proportional to it shall be|used, except
that for rectangular bar less tha.n 0. 500 in. (12 70 mm) in th1ckness, the standard 1/2 in.
(12. o o n-loaded test-spetimen with 2 in.
(50. 8 mm) gage leng’ch of ASTM E8 may be used. For materlal 1. 500 in. (38 10 mm) and less
in diameter or thickness not tested in full-section, the tensile test specimen shall be taken from
the center of the section. For material greater than 1,500 in. (38.10 mm) in diameter or thick-
ness, the specimen shall be taken midway between the center and surface; for rectangular bar,
the specimen shall also be located midway between the center and edge. Elongation and yield
strength requirements of material specifications do not apply to wire less than 0. 125 in.,
(3.18 mm) in diameter or thickness.
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Long Transverse Specimens: The standard 1/2 in. (12.7 mm) wide rectangular tensile test
specimen or pin-loaded tensile test specimen with 2 in. (50.8 mm) gage length of ASTM E8 shall
be used for bar less than 0.500 in. (12.70 mm) in thickness and 8 in. (203 mm) and over in
width. For bar 0.500 in. (12.70 mm) and greater in thickness, the standard 1/2 in. (12,7 mm)
round tensile test specimen with 2 in. (50.8 mm)gage length of ASTM E8 or a smaller round
specimen proportional to it shall be used. The tensile test specimen shall be taken midway be-
tween the two surfaces of bar 0. 500 through 1, 500 in. (12.70 through 38.10 mm) in thickness
and midway between the center and surface of bar over 1.500 in. (38.10 mm) in thickness. For
rod over 3 in. (76 mm) in diameter, the location and size of the tensile test specimen shall be as]
agreed upon by purchaser and vendor.

Short Transverse Specimens: For rectangular bar 2-3/8 in. (60. 3 mm) and greater in thickness,
sub-size specimens as specified in 3.3. 4.3 shall be used. The tensile test specimens shall be
takenm a5 specifiedim 3373 2 1.

ing:

awn Aluminum and Extruded Aluminum and Magnesium: Tensiletest specimpens shall be taken in

th

sq
tensile test specimens shall be taken perpendicular to the direction of extrusign.

3.3.3.3.2 Lg

b longitudinal direction, except that when long transverse tensile. properties|are specified for
uare or rectangular tubing in the applicable material specification and are t9p be determined, the

cation and Size of Tensile Specimens:

3.3.8.3.2.1

3.3.3.3.2.2

Longitudinal Specimens: Tensile test specimensfrom round tubing 2. 000 ip. (50.80 mm) and
less in nominal OD and from square tubing 2,500 in. (38.10 mm) and less gn a side shall be the
full-section of the tubing unless the limitations of the testing machine preclude the use of such a
specimen. For tubing of larger size, or when it is not possible to test the [full-section, the
standard 1/2 in. (12.7 mm) wide rectangular tensile test specimen or pin-Ipaded tensile test
specimen with 2 in. (50. 8 mm) gdge length; or standard 1/2 in, (12.7 mm) fround tensile test
specimens with 2 in. (50.8 mm).gage length or smaller round specimen prgportional to it; or
standard 1/2 in. (12.7 mm).longitudinal tensile test specimen for large-diameter tubular
products of ASTM E8 may.be used. When the size of the material makes ifl impracticable to
use any of these specimens, round specimens proportional to the standard ]1/2 in. (50.8 mm)
round tensile test specimen of ASTM E8 shall be used. For tubing having 4 wall thickness of
1.500 in. (38.10'mm) and less not tested in full-section, the tensile test specimen shall be
taken from the\center of the wall. For tubing having a wall thickness greater than 1. 500 in.
(38.10 mm); the specimen shall be taken midway between the center of the wall thickness and the
inner or ©uter surface of the tubing.

LongTransverse Specimens: The standard 1/2 in. (12.7 mm) round tensile test specimen with

27in. (50 8 mm) gage length of ASTM E8ora smaller round spec1men proportional to it shall be
i e ; : o 3/8 in. (60.3 mm) and
over, except that for square or rectangular tubmg 1ess than 0 500 in. (12.70 mm) in thickness,
the standard 1/2 in. (12.7 mm) wide rectangular tensile test specimen or pin-loaded tensile
test specimen with 2 in. (50.8 mm) gage length of ASTM E8 may be used. For tubing from
which these machined specimens cannot be obtained, a round or rectangular specimen of the
largest possible dimensions shall be used. For tubing having a wall thickness of 1.500 in.
(38.10 mm) and less, the tensile test specimen shall be taken from the center of the wall.
For tubing having a wall thickness greater than 1. 500 in. (38. 10 mm), the specimen shall be
taken midway between the center of the wall thickness and the inner or outer surface of the
tubing.
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3.3.3.4 Shapes:

3.3.3.4.1 Aluminum and Magnesium: Tensile test specimens shall be taken in the longitudinal direction,
except that when long transverse tensile properties are specified in the applicable material speci-
g fication and are to be determined, tensile test specimens shall be taken perpendicular to the ex-
truding direction. When short transverse tensile properties are specified for shapes in the ap-
plicable material specification and are to be determined, short transverse tensile test specimens
shall be taken with axis of specimen parallel to the thickness direction of the shape.

3.3.3.4.2 Location and Size of Tensile Test Specimens:

3.3.3.4.2.1 Longitudinal Specimens: If the size or shape makes it impractical tousefull-section tensile test
specimens, the standard 1/2 in. (12.7 mm) round tensile test specimenwith 2 in. (50. 8 mm) gage
length of ASTM E8 or smaller round specimen proportional to it shall be used, ejE;ept that for

shapes less than 0.500in, (12.70mm)in thickness having parallel surfaces, the standard 1/2 in.
(127 mm) wide rectangular tensiletest specimen or pin-loaded tensile test.specimenwith 2 in.
(508 mm) gage length of ASTM E8 may be used. For shapesfrom whié¢hthese machined spec-
imens cannot be obtained and which cannot be tested in full-section, a(round or rgctangular
spefimen of the largest possibledimensions shall be used. For shapes 1.500in.|(38.10 mm)and
lesg inthickness nottested in full-section, the tensiletest specimen shall be taken fromthe cen-
ter jof the predominant orthickest part of the shape. For shapesgreaterthan 1.5p01in. (38. 10 mm)
in thickness, the specimen shall be taken midway between the center and surface and midway be-
twepn the center and edge of the predominant or thickest{part of the shape. Elgngation re-
quirements of material specifications do not apply to-specimens from shapes l¢ss than 0. 062 in.
(1.39mm) in thickness or to round or rectangular specimens of non-standard proportions.

3.3.3.4.2.1.1 Sige, location, and direction of tensile test\specimens from complicated shapes shall be as
agreed upon by purchaser and vendor.

3.3.3.4.2.2 Long Transverse Specimens: The standard 1/2 in. (12.7 mm) round tensile te$t specimen
;1'_:11[?2 in. (50.8 mm) gage length 0f-ASTM E8 or a smaller round specimen proportional to it
shall be used for thicknesses of\3/8 in. (9.5 mm) and over and having widths of 2-3/8 in.
(6043 mm) and over, except that for shapes less than 0. 500 in. (12.70 mm) in thickness having
parallel surfaces, the standard 1/2 in. (12.7 mm) wide rectangular tensile test specimen or
pintloaded tensile test/Specimen with 2 in. (50. 8 mm) gage length of ASTM ES8 may be used.
Fo1] shapes from which these machined specimens cannot be obtained and which cannot be
tes:led in full-section, a round or rectangular specimen of the largest possible dimensions shall
be ysed. For shapes 1,500 in. (38.10 mm) and less in thickness, the tensile t¢st specimen
sha]l be taken from the center of the predominant or thickest part of the shape.| For shapes
grepter than-1. 500 in. (38.10 mm) in thickness, the specimen shall be taken miidway between
the |centef.dnd surface of the predominant or thickest part of the shape. Elongation require-

mentS-of material specifications do not apply to specimens from shapes less t 0.062 in.
(1. 2 ens of non- proportions.

3.3.3.4.2.2.1 Size, location, and direction of tensile test specimens from complicated shapes shall be as
agreed upon by purchaser and vendor.

3.3.4.2.3 short Transverse Specimens: For shapes 2~3/8 in. (60.3 mm) and greater in thickness, sub-size

g specimens as specified in 3. 3.4.3 shall be used. The tensile test specimens shall be taken as
specified in 3.3.3.4. 1,
3.3.4.2.3.1 Size, location, and direction of tensile test specimens from complicated shapes shall be as
g agreed upon by purchaser and vendor.

3.3.3.5 Flash Welded Rings: Tensile test specimens shall be taken in the circumferential direction and
g from a location in respect to cross-section as applicable to the flash welded stock size as specified
in 3.3.3.2.2.1.
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