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General:

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

In event of conflict between requirements specified herein and requirements
of a particular material specification, the following rules shall apply:
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3.1.2.1 When requirements of the material specification are more stringent, they
shall take precedence.

3.1.2.2 When requirements of this MAM 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 considered a requirement.

3.1.2.4 MWhen instructions are issued by purchaser regarding quality assurance
samp i i pver
requirements of either this specification or the particular<specification
in| which this specification is invoked.

3.2 Respongibility for Tests:

The vepdor of the product shall supply all sampies for‘vendor’s tgsts and
shall pe responsible for performing all required tests.

3.3 Detail|Requirements:
3.3.1 Insppction Lot:

3.3.1.1 Wrpught Alloy Products Including Forged or Rolled Rings, but excluding
(R) Dip and Hand Forgings and Flash Welded Rings:

3.3.1.1.1 Heat Treated Tempers: An inspection lot shall be an identifiable

quantity of product of the same mill form, alloy, temper, séction, and
5ize traceable to a heat treat 1ot (See 8.3.3) and submitteg for
vendor’s inspection at one time. A1l sheet and plate of the same
Lhickness is considered to be of the same size.

3.3.1.1.2 Non-Heat-Treated.Tempers: An inspection lot shall be an identifiable
uantity of matenial of the same mill form, alloy, temper, $ection, and

ize submitted for vendor’s inspection at one time.

and Hand’Forgings: An inspection lot shall be all forgings of the
e alloy_and nominal cross-section and configuration heat tfeated in
same“batch furnace or quenched from a continuous furnace
secUtively during an eight-hour period. Maximum lot size for forgings
t-treated in a continuous furnace and charged consecutively during

i e g for forgings weighing

2.4 kg and under, and shall be 3000 kg for forgings weighing over
2.5 kilograms.

3.3.1.3 Flash Welded Rings: An inspection Tot shall consist of all rings of the

(R) same alloy, cross-sectional configuration, size, and heat treated in the
same batch furnace load or in a continuous furnace during a period of
eight consecutive hours, and presented for vendor’s inspection at one
time.

3.3.2 Sampling and Testing:
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3.3.
(R)

3.3.
(R)

2.1

2.1.1

.2.1.2

3.3.2.1.3

3.3.2.1.4

3.3.2.2

3.3.2.2.1

3.3.2.2.2

3.3.2.2.3

Chemical Analysis:
ASTM E 716.

Cast Unit: Producer shall take at least one control sample
at least one additional sample during the casting of each ¢
(units, if cast simultaneously from the same molten metal s
Complete analysis records shall be available for review at
plant (See 8.2). Analysis is required for those elements h
specified limits.

Sampling shall be in accordance with ASTM

compliance with 3.3.2.1.1 cannot be established, samplings
follows: one sample shall be taken for each 1000 kg, ori-fra
thereof, of each cast unit in an inspection lot; however, n
one sample is required from a piece.

Forgings: When compliance with 3.3.2.1.1 cannotbe establi
sampling shall be as follows: one sample shall be taken fo
1000 kg, or fraction thereof, in a lot of forgings having a
weight of 2.5 kg and under; one sample shall be taken for e
or fraction thereof, in a Tot of forgings having a nominal
greater than 2.5 kilograms.

Flash Welded Rings: Unless a report’ showing conformance of
composition to the applicable material specification is ava
stock used for flash welded rings, one sample shall be take
3000 kg, or fraction thereof, “in a Tot; however, not more t
sample is required from a.piece.

Tensile Properties: TheJocation from which the sample is ta
as specified in 3.3.3 (for the type of test and type of produc
tgsted. The orientation with respect to direction of predomi
fllow shall be as specified in the applicable material specifi
shall be taken from randomly selected pieces of the product.

off one tensile 'specimen shall be taken in any one direction f
pilece when more than one piece is available. The number of s
bg as specified herein for the type of product being tested.

the annealed (-0) temper of heat-treatable alloys shall have

samples taken, equal in number to those specified for the pro
for_subsequent heat treatment and testing to demonstrate resp
trieaPment, when specified in the applicable material specific

E 55 and/or
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Sheet: One sample shall be taken from each end of each par
not more than one sample for each 1000 kg, or fraction ther
lot shall be required.

Plate: One sample shall be taken from each end of each par
but not more than one sample for each 2000 kg, or fraction
a lot shall be required.

Wire, Rod, Bar, Shapes, Tubing, and Pipe: For products hav
nominal weight of 1.5 kg per linear meter, one sample shall
for each 500 kg, or fraction thereof, in a lot. For produc
nominal weight of 1.5 kg or greater per linear meter, one s
be taken for each 300 meters, or fraction thereof, in a Tot

ent coil but
eof, in a

ent plate
thereof, in
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3.3.2.2.

3.3.
3.3.
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(R)’
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3.3.

~ D

2.3.1

3 Te
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Die Forgings: For die forgings having a nominal weight of 2.5 kg and
under, one sample shall be taken in each specimen orientation specified
for each 1000 kg, or fraction thereof, in a lTot. For die forgings
having a nominal weight over 2.5 kg, one sample shall be taken
similarly for each 3000 kg, or fraction thereof, in a lot.

Hand Forgings: One sample shall be taken for each 3000 kg, or fraction
thereof, in a lot in each grain direction for which properties are
specified.

Flash Welded Rings: One sample en from parent metal, not
i c1ud1ng the heat-affected zone of the we]d of a flash welfled ring
representing the lot.

Fprged and Rolled Rings: One sample shall be taken from one[ ring

representing the lot. For multi-lot production of Jarge rings, one
rling from the run may be cut into segments and one-'such segmpnt, if
hpat treated with the production lot, shall be tonsidered to| be the
spmple for that Tot.

Examination:

Dlimensional and Workmanship Inspectiofn~ Each piece shall be| inspected
tp determine conformance to the appldcable material specificption with
respect to workmanship, dimensional tolerances, and identififpation
mprking. Alternatively, the vendor may use a system of statfistical
quality control to ensure compliance with dimensional, markipg, and
wprkmanship requirements.

Confuctivity Testing: When'measurement of electrical conductipity is
reguired as part of the~acceptance criteria for resistance to forrosion,
it khall be performed on“the same samples from which tensile pfroperty
specimens are obtainéd. The electrical conductivity measuremepts shall
be performed at the)locations noted in Aluminum Standards and Pata Book,
tablle "Location for Electrical Conductivity Measurements", unlpss
othprwise specified by purchaser or material specification.

Strpss-Corrosion and Exfoliation-Corrosion Testing: Sampling for
strpss-corrosion and exfoliation-corrosion testing shall initiplly
consist of two samples for each 2000 kg or fraction thereof frpm each of
t?e first three product1on Tots for each size range listed in fthe table
0 C e—prope e—app 0 s

Thereafter, testing shall be performed in accordance w1th frequency
requirements of the applicable material specification.

Fracture Toughness Testing: Unless specified in the applicable material
specification, sampling for. fracture toughness testing shall be in the
location(s) and at the frequency agreed upon by purchaser and vendor.
The direction(s) of test shall be as specified in the material
specification and as defined in ASTM E 399 (See 3.3.5.10).

nsile Specimen Orientation, Location, and Size: Tensile specimens shall
cut from the product in the direction shown below and shall be cut from
e locations and to the sizes specified:
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3.3.

3.3
(R)

3.3
(R)

3.3.3.

3.3
(R)

3.3
(R)

3.3.
3.3.

3.3
(R)

3.1.1
3.1.1.1

3.1 Sheet and Plate:

Orientation:

Aluminum: For non-heat-treatable aluminum alloys, tensil
shall be taken parallel to the direction of rolling. For
heat-treatable aluminum alloys, tensile specimens shall b
perpendicular to the direction of rolling from widths 225
and over and parallel to the direction of rolling from wi
225 millimeters. When short-transverse tensile propertie

parallel to the thickness dimension of the product, such
mid-point of the specimen’s axis lies on the plate mid<th

(T/2).

Magnesium: For magnesium alloys, tensile specimens shall
parallel to the direction of rolling. When short-transve
properties are specified, tensile specimens_shall be take
of the specimen parallel to thickness dimension of the pr
that the mid-point of the specimen’s axis)lies on the pla
thickness (T/2).

Location and Size of Tensile Specimen:

Longitudinal and Long-Transverse Specimens: The standard
wide rectangular tensile specimen or pin-loaded tensile s
50 mm gage length of ASTM B 557M shall be used for sheet
12.50 mm and under in thickness. For plate over 12.50 mm
thickness, the standard '12.5-mm round tensile specimen wi
gage length of ASTM_.B-557M or a smaller round specimen pr
to it may be used.. Tensile specimens shall be taken midw
the two surfaces -(T/2) of the plate for nominal thickness
40.00 mm, inclusive. For plate over 40.00 mm in nominal
the tensile specimen shall be taken midway between center
(T/4) of theplate.

Short-Transverse Specimens: For plate over 40.00 mm in
thickness, sub-size specimens as specified in 3.3.4.3 sha
The “specimen shall be centered midway between the two sur
plate such that the midpoint of the specimen’s axis lies

mid-thickness (T/2).

e specimens

e taken
millimeters
dths under

s are

imen

Lhat the
ckness

be taken
rse tensile
h with axis
pduct, such
te mid-

12.5 mm
pecimen with
aind plate

in
th 62.5-mm
Eportiona]

y between
ps 12.50 to
Lhickness,
and surface

1 be used.
Faces of the
rn the plate

3.2 Wi
3.2.1
.3.2.1.1

re, Rod, and Bar:
Orientation:

Aluminum and Magnesium: Tensile specimens shall be taken
longitudinal direction, except that when long-transverse

properties are specified, specimens shall be taken perpen
the rolling or extruding direction. When short-transvers
properties are specified, specimens shall be taken with t
the specimen parallel to the thickness direction of the r
such that the midpoint of the specimen axis 1ies on the m
the thickness (T/2) of the rod or bar.

in the
tensile
dicular to
e tensile
he axis of
od or bar,
idpoint of
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3.3.3.2.2 Location and Size of Tensile Specimens:

3.3.3.2.2.1

TABLE 1 - Location of Axis of Longitudinal Tensile Specime

Longitudinal Specimens: If size or shape of product makes it
impractical to use full-section tensile specimens, the standard

12.5 mm round tensile specimen with 62.5 mm gage length of

ASTM B 557M or a smaller round specimen proportional to it shall be
used, except that for rectangular bar 12.5 mm and under in thickness,
the standard 12.5 mm wide rectangular tensile specimen or pin-loaded
tensile specimen with 50 mm gage length of ASTM B 557M shall be used.
For product not tested in full section, the tensile specigen 5?311 be
: yie
strength requirements do not apply to wire 3.20 mm and urlder in
diameter or thickness.

=}

in Rod and Bar

Section Thickness

pr Width, Millimeters Thickness (T) Width (W)
Up to 40.00, incl Ty2 W/2
Over 40.00 T/4 W/4
3.3.3.2.2.7 Long-Transverse Specimens: The standard 12.5 mm wide redtangular

3.3.3.2.2.3

tensile specimen or.pin-loaded tensile specimen with 50 njm gage
length of ASTM B 557M shall be used for bar 12.5 mm and i
thickness and 200 .mm and over in width. For bar over 12.5 mm in
thickness, thexstandard 12.5 mm round tensile specimen wifth 62.5 mm
gage length-of’ ASTM B 557M or a smaller round specimen proportional
to it shall-be used. The axis of the tensile specimen shall fall in
the plane-midway between the two surfaces (T/2) of bar 12.50 to
40.00,mm, inclusive, in nominal thickness and midway between the
center-and surface (T/4) of the bar over 40.00 mm in nomilpal
thickness.

Short-Transverse Specimens: For rectanqular bar over 40.00 mm in

thickness, sub-size specimens as specified in 3.3.4.3 shall be taken
at the center of the bar with respect to both thickness (T/2) and
width (W/2).

3.3.3.3 Tubing:

3.3.3.3.1
3.3.3.3.1.1

Orientation:

Drawn Aluminum and Extruded Aluminum and Magnesium: Tensile
specimens shall be taken in the longitudinal direction, except that
when long-transverse tensile properties are specified for square or
rectangular tubing, tensile specimens shall be taken perpendicular to
the direction of drawing or extrusion.
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3.3.3.3.2 Location and Size of Tensile Specimens:
3.3.3.3.2.1 Longitudinal Specimens: Tensile specimens from round tube
and under in nominal OD and from square tubing 40.00 mm an
a side shall be the full-section of the tube unless limita
the testing machine preclude the use of such a specimen.
larger size, or when it is not possible to test the full-s
standard 12.5 mm wide rectangular tensile specimen or pin-
tensile specimen with 50 mm gage length; or standard 12.5
tensile specimens with 50 mm gage length; or standard 12.5

When size of the product
impractical to use any of these specimens, round specimens
proportional to the standard 12.5 mm round tensile specime
ASTM B 557M shall be used. For tube having a nominal wall
of 40.00 mm and under not tested in full-sectiong the tens
specimen shall be taken from the center of thecwall (T/2).
having a wall thickness over 40.00 mm, the specimen shall
midway between the center of the wall thickness and the in
outer surface of the tube (T/4).
3.3.3.3.2.2| Long-Transverse Specimens: The standard 12.5 mm round ten
specimen with 62.5 mm gage length of-ASTM B 557M or a smal
specimen proportional to it shalllbe used for thicknesses
and over and having widths of 60-mm and over, except that
or rectangular tubing 12.50 mm'and under in thickness, the
12.5 mm wide rectangular tensile specimen or pin-loaded te

from which these machined specimens cannot be obtained, a
rectangular specimen of the largest possible dimensions sh
used. For tube having a wall thickness of 40.00 mm and un
tensile specimen shall be taken from the center of the wal
For tubing having a wall thickness over 40.00 mm, the sped
be taken midway between the center of the wall thickness @
inner or outer surface of the tubing (T/4).

3.3.3.4 Shppes:
3.3.3.4.1
3.3.3.4.1.1

Drientation:

Aluminum and Magnesium: Tensile specimens shall be taken
fongitudinal direction except that when long-transverse te
properties are specified, tensile specimens shall be taken
perpendicular to the extruding direction. When short-tran
tensile proEerties are specified for shapes, short-transve
specimens s

thickness direction of the shape.

3.3.3.4.2 Llocation and Size of Tensile Specimens: Shall be as specifi
3.3.3.4.2.1 through 3.3.3.4.2.3 except that size, location,

specimen with 50 mm gage (length of ASTM B 557M may be usedq.

50.00 mm
d under on
tions of
For tube of
ection, the
loaded
mm round

mm
or
makes it

n of
thickness
ile

For tube
be taken
ner or

sile

ler round

of 10 mm

for square
standard

nsile

For tube
round or
all be

der, the

1 (T/2).
imen shall
nd the

in the
nsile

sverse
rse tensile

all be taken with axis of specimen parallel to the

ed in
and

orientation of tensile specimens from complicated shapes shall be as

agreed upon by purchaser and vendor.
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3.3.3.4.2.1 Longitudinal Specimens:

If the size or shape of the product makes it

impractical to use full-section tensile specimens, the standard
12.5 mm round tensile specimen with 62.5 mm gage length of

ASTM B 557M or smaller round specimen proportional to it

shall be

used, except that for shapes 12.50 mm and under in thickness having
parallel surfaces, the standard 12.5 mm wide rectangular tensile
specimen or pin-loaded tensile specimen with 50 mm gage length of

ASTM B 557M may be used.

For shapes from which these machined

specimens cannot be obtained and which cannot be tested in
full-section, a round or rectangular specimen of the largest possible

; €
the predominant section of the shape and from the locati
nearly complies with Table 2. Elongation requirements d
to specimens from shapes under 1.60 mm in thickness-or t
rectangular specimens of non-standard proportions.

TABLE 2 - Location of Axis of Longitudinal Tensile Specime
in Extruded Shapes

taken from
bn which most
b not apply
b round or

Section Thickness

or Width, Millimeters Thickness (T) Width (W)
Up to 40.00, incl 1/2 W2
Over 40.00 T/4 W/4
3.3.3.4.2.2 Long-Transverse Specimens: The standard 12.5 mm round tgnsile

specimen with 62.5 mm gage length of ASTM B 557M or a sm
specimen propdrtional to it shall be used for thicknesse
and over and-having widths of 60 mm and over, except tha
12.5 mm and-under in thickness having parallel surfaces,
12.5 mm wide rectangular tensile specimen or pin-loaded

aller round

5 of 10 mm

L for shapes
the standard
Lensile

pd.  For

specimén with 50 mm gage Tength of ASTM B 557M may be us

round or rectangular specimen of the largest possible di

shall be used. The tensile specimens shall be taken fro
i i ith respect to

shapes’ from which these machined specimens cannot be obtﬁined, a

ensions
the center
oth

thickness (T/2) and width (W/2).

Elongation requirements do not

apply to specimens from shapes under 1.60 mm in thickness or to round

or rectangular specimens of non-standard proportions.

3.3.3.4.2.3 Short-Transverse Specimens:

For shapes 40.00 mm and over in

thickness, sub-size specimens as specified in 3.3.4.3 shall be used.
The tensile specimens shall be taken from the center of the

predominant section with respect to both thickness (T/2)
(W/2).

3.3.3.5 Die Forgings:

3.3.3.5.1 Orientation:

and width
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3.3.3.5.1.1

(R)

3.3.
3.3.

3.3.

3.3.

3.3.
3.3.

w W

.5.2 Location and Size of Tensile Specimens:

.5.2.1

.6.1.1

.6 HanE Forgings:
3.3.3.

Aluminum and Magnesium: Tensile specimens shall be taken parallel to
the direction of grain flow, except that when tensile properties are
required to be determined in other directions, the tensile specimens
shall be taken in the specified direction. Unless otherwise
specified, tensile specimens may be taken from a prolongation on the
forging or from coupons separately forged from the same stock used to
produce the forgings. Separately-forged coupons and prolongations
shall have reduction not greater than that of the least reduced
section of the forging. If prolongations are used, the relationship
of mechanical properties of the prolongation to properties of the

acceptable to purchaser.

Specimens Parallel to Grain Flow: The standard 12,5 mm round tensile
specimen with 62.5 mm gage length of ASTM B 557M.or a smaller round
specimen proportional to it shall be used for-section thicknesses
over 12.50 millimeters. Smaller round speciméns proportional to the
standard 12.5 mm tensile specimen or rectangular tensile specimens of
ASTM B 557M shall be used for section thicknesses 8.00 to
inclusive. Rectangular tensile specimens of ASTM B 55/M s
used for section thicknesses under 8.00 millimeters. The
specimen shall be taken at the center of the predominant s
respect to both thickness (T/2).and width (W/2).

ction with

Specimens Not Parallel to Grain Flow: Sub-size specimens
specified in 3.3.4.3 may.be used if full size specimens carnot be
obtained at the specified location. Tensile specimens shall be taken
from the location specified on the engineering drawing or qtherwise
specified by purchaser.

jentation:

Aluminum<and Magnesium: Tensile specimens shall be taken in the
Tong-transverse direction, except that when longitudinal tgnsile
properties are specified, tensile specimens shall be taken |parallel
tothe forging direction. When short-transverse tensile properties
are specified, short-transverse tensile specimens shall be|taken with
axis of the specimen parallel to the thickness direction of the hand
forging.

.6.2 Location and Size of Tensile Specimens:

.6.2.1

Longitudinal Specimens: The standard 12.5 mm round tensile specimen
with 62.5 mm gage length of ASTM B 557M or a smaller round specimen
proportional to it shall be used. The tensile specimen shall be
taken so that its axis coincides with the longitudinal center line of
the hand forging and the distance from the midpoint of its axis to
the end of the hand forging is at least one-half the thickness (T/2)
of the hand forging.

- 10 -
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3.3.4.3

Long-Transverse Specimens:

The standard 12.5 mm round tensile

specimen with 62.5 mm gage length of ASTM B 557M or a smaller round

specimen proportional to it shall be used.

The tensile specimen

shall be taken so that the midpoint of its axis lies on the
longitudinal center line of the hand forging at a distance from the
end of the hand forging of at least one-half the thickness (T/2) of

the hand forging.

Short-Transverse Specimens:

For hand forgings over 50.00 mm in

thickness, sub-size specimens as specified in 3.3.4.3 shall be used.

The tensile specimens shall be taken so that the midpoint

distance from the end of the hand forging.of at least one
thickness (T/2) of the hand forging. '

ish Welded Rings: Tensile specimens shall be takencin the
rcumferential direction and from a Tocation in respect to ¢
applicable to the flash welded stock size as specified in

"ged or Rolled Rings: Tensile specimens shall be taken in
rcumferential (tangential) direction, but)when cross-sectio
quate, axial and radial orientations may  also be specified
Ecimens shall be located as specified.in 3.3.3.2.2 except t
gential shall be equivalent to Tongitudinal, axial shall b
short-transverse, and radial shall“be equivalent to long-t
rections for forged rings; and for roiled rings, tangential
kiva]ent to longitudinal, axial shall be equivalent to long
radial shall be equivalent-to short-transverse directions

le Specimen Types: Tensile specimens may be substantially
5-section of the product’being tested or they may be machin

1-Section Specimens: Tensile specimens of substantially t
pss-section of the' product may be used for wire, rod, bar,

ipes. The section may be reduced slightly throughout the t
ensure fracture within the gage marks. The gage Tength sh
es the diameter for solid round specimens and 50 mm for al

hinéd Specimens:
of two types:

Standard machined specimens for tensile

round and rectangular with a gage length o
ter of 12 5 millimeters These standard

e shown in ASTM B 557M.

of its axis

Ties on the longitudinal center Tine of the hand forging 3t a

half the

oss-section
.3.3.2.2.1.

he
al size is
Test

at
equivalent
ansverse
shall be
transverse,

the full
d.

e full
ube, and
st section
11 be five
other

pecimens
62.5 mm

specimens

Sub—Size'Specimens: Smaller round specimens proportional to the standard

12.5 mm diameter round specimen shall be used when a standard specimen

ca

nnot be prepared. Examples are shown in ASTM B 557M.

Other sizes of

small round specimens may be used if the gage length for measurement of
elongation is five times the diameter of the reduced section of the

sp
3.3.5 Test
(R) app]

ecimen.

Method:
y:

Unless otherwise specified, the following test methods shall
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