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Quality Assurance, Sampling and Testing
Aluminum Alloys and Magnesium Alloys
Wrought Products, Except Forging Stock, and Rolled, Forged, or Flash Welded Rings

1. SCOPE:

This specificatipn covers quality assurance sampling and testing procedures used to|determine
conformance tq applicable specification requirements of wrought aluminum alloy and|wrought
magnesium allgy mill products, except forging stock, including rolléd, forged, and flagh welded rings,
specified in inch/pound units. Definitions of rings, as applicableste/this specification, pre presented in

8.3 (Definitions).
1.1 MAM 2355 is|the metric version of this AMS.
2. APPLICABLE DOCUMENTS:

The issue of thg following documents in effect.on the date of the purchase order fornys a part of this

specification to[the extent specified hereing;The supplier may work to a subsequent fevision of a

document unlegs a specific document issue is specified. When the referenced docuinent has been

canceled and njo superseding document has been specified, the last published issue ¢f that document
shall apply.

2.1 ASTM Publicptions:

Available from ASTM,\100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or
www.astm.org.

ASTM B 557 Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products
ASTM B 594 Ultrasonic Inspection of Aluminum-Alloy Products for Aerospace Applications
ASTM B 645 Plane Strain Fracture Toughness Testing of Aluminum Alloys

ASTM B 646 Fracture Toughness Testing of Aluminum Alloys

ASTM E 9 Compression Testing of Metallic Materials at Room Temperature
ASTM E 10 Brinell Hardness of Metallic Materials
ASTM E 18 Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials

ASTM E 34-72 Chemical Analysis of Aluminum and Aluminum-Base Alloys
ASTM E 35 Chemical Analysis of Magnesium and Magnesium Alloys

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
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 2002 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS: http://www.sae.org
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2.1 (Continued):

ASTM E 55 Sampling Wrought Nonferrous Metals and Alloys for Determination of Chemical
Composition

ASTM E 227 Optical Emission Spectrometric Analysis of Aluminum and Aluminum Alloys by the
Point-to-Plane Technique

ASTM E 290 Bend Testing of Material for Ductility

ASTM E 399 Plane-Strain Fracture Toughness of Metallic Materials

ASTM E 561 R-Curve Determination

ASTM E 607 Optical Emission Spectrometric Analysis of Aluminum and Alumingm Alloys by the

Point-to-Plane Technique, Nitrogen Atmosphere

ASTM E 716 Sampling Aluminum and Aluminum Alloys for Spectrochemijcal Analysis

ASTM E 1004 Determining Electrical Conductivity Using the Electromagnetic (Edgy-Current)

Method

ASTM E 1251 Optical Emission Spectrometric Analysis of Aluminum and Alumingm Alloys by the

Argon Atmosphere, Point-to-Plane, Unipolar Self¢Initiating Capacitpr Discharge

ASTM E 1304 Plane-Strain (Chevron Notch) Fracture Toughness of Metallic Matgrials

ASTM G 34-72 Exfoliation Corrosion Susceptibility in 2XX¥.and 7XXX Series Alunmiinum Alloys

(EXCO TEST)

ASTM G 47 Determining Susceptibility to Stress-C@rrosion Cracking of 2XXX gnd 7XXX

Aluminum Alloy Products

2.2 U.S. Government Publications:

Available from DODSSP, Subscription Standardization Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, [PA 19111-5094.

MIL-STD-1537 Electrical Conductivity Test for Measurement of Heat Treatment off Aluminum
Alloys, EddyCurrent Method

2.3 Aluminum Aspociation Publications:

The Aluminum Association, Inc., 900 19th Street N.W., Washington, D.C. 20006.

Aluminum Standards-and Data

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 product does not relieve the vendor of responsibility
for furnishing products which conform in all respects to the applicable material specification.

3.1.2 Inevent of conflict between requirements specified herein and requirements of a particular material
specification, the following rules shall apply:
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3.1.21

3.1.2.2

3.1.2.3

3.1.2.4

When requirements of the material specification are more stringent, they shall take precedence.

When requirements of this AMS are more stringent, they shall take precedence except as noted
in 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.

When instructions are issued hy Inurrhncpr rpgnrding nllmlity assurance Qamplirg procedures,

such instnuctions shall take precedence over requirements of either this specifigation or the
particular|specification in which this specification is invoked.

3.1.3 Properties ¢f the delivered product shall meet those of the specified (orgered) prdduct.

3.2 Responsibility for Tests:

The vendor of the product shall supply all samples for vendoris tests and shall be responsible for the

performance pf all specified tests.
3.3 Detail Requirements:

3.3.1 Inspection lot:

3.3.1.1

3.31.1.1

3.3.1.1.2

3.3.1.2

3.3.1.3

Wrought Alloy Products Including Forged:-or Rolled Rings, but Excluding Die and Hand Forgings
and Flash Welded Rings:

Heat Treated Tempers: An inspection lot shall be an identifiable quantity of prpduct of the
same miill form, alloy, temper; section, and size traceable to a heat treat lot (See 8.3.3), and
submitted for vendor's inspection at one time. All sheet and plate of the samgq thickness is
considefed to be of the same size.

Non-Hept-Treated/ Tempers: An inspection lot shall be an identifiable quantity pf material of the
same mjill form»alloy, temper, section, and size submitted for vendor's inspection at one time.

Die, Hand,-ahd Ding I:nrgingc' An inepnr‘finn lot shall be all fnrginge of the samé a||0y and
nominal cross-section and configuration heat treated in the same batch furnace or quenched
from a continuous furnace consecutively during an eight-hour period. Maximum lot size for
forgings heat treated in a continuous furnace and charged consecutively during continuous
furnace operation shall be 2000 pounds for forgings weighing five pounds and under, and shall
be 6000 pounds for forgings weighing over five pounds.

Flash Welded Rings: An inspection lot shall consist of all rings of the 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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3.3.21

3.3.21.1

3.3.2.1.2

3.3.2.13

3.3.2.14

3.3.2.2

3.3.2.2.1

3.3.2.2.2

3.3.2.2.3

3.3.2.24

Chemical Analysis: Sampling shall be in accordance with ASTM E 55 and/or ASTM E 716.

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

jance with
cannot be established, sampling shall be as follows: one sample shill be taken for
each 2000 pounds, or fraction thereof, of each cast unit in an inspection fet-hgwever, not more
than ong sample is required from a piece.

Forgingg and Rolled Rings: When compliance with 3.3.2.1.1 cannet be establjshed, sampling
shall be|as follows: one sample shall be taken for each 2000 pounds, or fractlon thereof, in a
lot of fofgings having a nominal weight of 5 pounds and under; one sample sHall be taken for
each 6000 pounds, or fraction thereof, in a lot of forgings)having a nominal welight greater than
five pounds.

Flash Welded Rings: Unless a report showing cenformance of chemical composition to the

applicalble material specification is available on'stock used for flash welded ripgs, one sample
shall be|taken for each 6000 pounds, or fraction thereof, in a lot; however, nof more than one
sample fis required from a piece.

Tensile Pfoperties: The location fromcwhich the sample is taken shall be as spegified in 3.3.3 for
the type df test and type of product being tested. The orientation with respect t¢ direction of
predomingnt grain flow shall be as specified in the applicable material specification or shall be
taken from randomly selectedpieces of the product. A minimum of one tensile specimen shall be
taken in any one directionfrom any one piece when more than one piece is avdilable. The
number of samples shallbe as specified herein for the type of product being tegted.

Sheet: One sample shall be taken from each end of each parent coil but not more than one
sample ffor eaeh 2000 pounds, or fraction thereof, in a lot shall be required.

Plate: Ane Qnmpln shall be taken from each end of each patent plnfn but-not-more than one
sample for each 4000 pounds, or fraction thereof, in a lot shall be required.

Wire, Rod, Bar, Shapes, Tube, and Pipe: For products having a nominal weight under one
pound per linear foot, one sample shall be taken for each 1000 pounds, or fraction thereof, in a
lot. For products having a nominal weight of one pound or greater per linear foot, one sample
shall be taken for each 1000 feet, or fraction thereof, in a lot.

Die Forgings: For die forgings having a nominal weight of five pounds and under, one sample
shall be taken in each specimen orientation specified for each 2000 pounds, or fraction thereof,
in a lot. For die forgings having a nominal weight over five pounds, one sample shall be taken
similarly for each 6000 pounds, or fraction thereof, in a lot.
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3.3.2.2.5 Hand Forgings: One sample shall be taken for each 6000 pounds, or fraction thereof, in a lot in
each grain direction for which properties are specified.

3.3.2.2.6

3.3.2.2.7

3.3.2.2.7.1

3.3.2.2.7.2

3.3.2.2.8

3.3.2.28.1

3.3.2.2.8.2

3.3.2.2.8.3

3.3.2.2.8.4

3.3.2.2.8.5

Flash Welded Rings: One sample shall be taken from parent metal, not including the heat-
affected zone of the weld, of a flash welded ring representing the lot.

Forged or Rolled Rings: One sample shall be taken from one ring or prolongation ring
representing the lot. For multi-lot production of large rings, one ring from the run may be cut

into se

ments and one such segment, if heat treated with the pmdur"rinn lot_shall be

conside

For m
ring fr
treate

Form
solutig
heat t

Respon
materia
temperg
herein.

For 2xx
shall co

Bar, R

of sollition heat treatment;ithe sample material cross-section shall be that o

the le
from t
treatm

Plate,
mater

red to be the sample for that lot.

Lltiple lot production of large rings, when mechanical stress reljef is ng
bm the forged or rolled run may be cut into segments and ong’such sq
0 with the production lot, shall be considered to be the sample from th

ultiple lot production of large rings, when mechanical stress relief is re|
n treatment, a sample shall be removed from ong\ring representing tk
eatment.

Se to Heat Treatment: When demonstratiof of response to heat treatn
produced in the as-fabricated (-F), annealed (-O) or high temperaturg
, shall have additional samples, equal in number to those specified fo

kK and 7xxx alloy products, samiples and specimen orientation and loca
hform to the following:

od Extrusion, Tube, Hand/Ring Forgings, 1/2 Inch and Over in Thickn
Libe or hand/ring forgings, providing the “width” and length at the time
ent are atdeast 3 times the thickness of the product.

1/2 lnch and Over in Thickness: At the time of solution heat treatmen
al-thickness shall be that of the product and the length and width shal

t required, one
gment, if heat
At lot.

quired after
e lot after final

ent is specified,
annealed (-01)
r the product

The additional samples shall be heat treated and their tensile properties determined.

tion in samples

ess: At the time
the product and

ngth shall be at feast 3 times the thickness of the product. Sample malerial may be cut

pf solution heat

k, the sample

be at least 3

times

he‘thickness of the prnr‘lllr\f

If 3.3.2.2.8.1 or 3.3.2.2.8.2 requires a sample heavier than 7.2 pounds, it is permissible to
excise a smaller sample from the center of the product’s thickness, providing that its
thickness and length are at least 2 inches and 6 inches, respectively, and its width is either
that of the product or 6 inches, whichever is less.

Product Under 1/2 Inch in Thickness: At the time of solution heat treatment, the sample
thickness shall be that of the product and the minimum width shall be, insofar as possible, 3

times

the thickness of the product plus 1/2 inch.

Tensile specimen orientation shall be long transverse for sheet and plate and longitudinal for
other forms.
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3.3.2.2.8.6 Tens
excis

ile Specimen Location: With respect to width and length, the tensile specimen shall be
ed from the center of the sample. Tensile specimen location with respect to sample

thickness shall be full thickness under 0.500 inch and at the center for thicker material.

3.3.2.3 Examination:

3.3.2.3.1 Dimensional and Workmanship Inspection: Each piece shall be inspected to determine

conformance to the applicable material specification with respect to workmanship, dimensional
tolerances,-and identification mnrking Alfprnnfi\/plyl the vendor may use a system of statistical

quality

requirements.

¢ontrol to ensure compliance with dimensional, marking, and workmarship

3.3.2.4 ConductiVity Testing: When measurement of electrical conductivity istequired ds part of the

acceptan

e criteria for resistance to corrosion, it shall be performedyon the same samples from

which tengile property specimens are obtained. The electrical conductivity measurements shall

be perfor
Electrical

specification.

med at the locations noted in Aluminum Standards.and Data Book, taljle "Location for
Conductivity Measurements”, unless otherwise specified by purchasef or material

3.3.2.5 Stress-Cqrrosion and Exfoliation-Corrosion Testing.<Sampling for stress-corrosion and
exfoliation-corrosion testing shall initially consist of two samples for each 4000 ppunds or fraction
thereof frgm each of the first three productiondots for each size range listed in the table of tensile
propertieg in the applicable material specification. Thereafter, testing shall be gerformed in

accordan

ce with frequency requirements.of the applicable material specification].

3.3.2.6 Fracture Toughness Testing: Unle€ss specified in the applicable material specifi¢ation, sampling
for fractune toughness testing shall be in the location(s) and at the frequency agreed upon by

purchase

and as dgfined in ASTM E 399 (See 3.3.5.10).

and vendor. The-direction(s) of test shall be as specified in the matefial specification

3.3.3 Tensile Spgcimen Oriéntation, Location, and Size: Tensile specimens shall be cuf from the
product to meet the orientation, location, and size requirements defined below forf each product

form.

3.3.3.1 Sheet and-Plate;

3.3.3.1.1 Orientation:

3.3.3.1.1.1 Aluminum: For non-heat-treatable aluminum alloys, tensile specimens shall be taken parallel

to the
taken

direction of rolling. For heat-treatable aluminum alloys, tensile specimens shall be
perpendicular to the direction of rolling from widths nine inches and over and parallel to

the direction of rolling from widths under nine inches. When short-transverse tensile

prope

rties are specified, specimens shall be taken with the axis of the specimen parallel to

the thickness dimension of the product, such that the mid-point of the specimen’s axis lies on
the plate mid-thickness (T/2).



https://saenorm.com/api/?name=5242b1898a8458d4b3b00eb728ca0024

AMS 2355G

SAE

AMS 2355G

3.3.3.1.1.2 Magnesium: For magnesium alloys, tensile specimens shall be taken parallel to the direction
of rolling. When short-transverse tensile properties are specified, tensile specimens shall be
taken with axis of the specimen parallel to thickness dimension of the product, such that the

mid-point of the specimen's axis lies on the plate mid-thickness (T/2).

3.3.3.1.2 Location and Size of Tensile Specimen:

3.3.3.1.2.2

3.3.3.2 Wire, Rod, and Bar:

3.3.3.2.1 Orientation:

3.3.32.11

3.3.3.2.2 Locatiovr and-Size of Tensile Specimens:

tensilg specimen or pin-loaded tensile specimen with two-inch gage length
shall he used for sheet and plate under 0.500 inch in thickness. For plate’0
over in thickness, the standard 1/2-inch round tensile specimen witlmtwo-ing

ens as specified in 3.3.4.3 shall be used. The specimen shall be cer
n the two surfaces of the plate such thatthe midpoint of the specime
id-thickness (T/2).

Alumipum and Magnesium; Tensile specimens shall be taken in the longituc
except that when long-transverse tensile properties are specified, specimen
perpendicular to the rolling or extruding direction. When short-transverse te
are specified, specimens shall be taken with the axis of the specimen paralle|
directijon of the rod-or bar, such that the midpoint of the specimen axis lies o
the thickness+(T/2) of the rod or bar.

rectangular

pf ASTM B 557
500 inch and

h gage length of
nsile specimens
al thicknesses
ness, the tensile
hte.

sub-size
tered midway
N axis lies on the

linal direction,

s shall be taken
nsile properties
to the thickness
h the midpoint of

3.3.3.2.2.1 Longitudinal Specimens: If size or shape of product makes it impractical to use full-section
tensile specimens, the standard 1/2-inch round tensile specimen with two-inch gage length of
ASTM B 557 or a smaller round specimen proportional to it shall be used, except that for
rectangular bar under 1/2-inch in thickness, the standard 1/2-inch wide rectangular tensile
specimen or pin-loaded tensile specimen with two-inch gage length of ASTM B 557 shall be

used. For product not tested in full section, the tensile specimen shall be ta

ken from

locations specified in Table 1. Elongation and yield strength requirements of material

specifications do not apply to wire 0.125 inch and under in diameter or thick

ness.
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TABLE 1 - Location of Axis of Longitudinal Tensile Specimen
in Rod and Bar

Section Thickness

or Width, Inches Thickness (T) Width (W)
Up to 1.500, inclusive T/2 W/2
Over 1.500 T/4 wW/4

3.3.3.2.2.2 Long-
pin-lo
under
thickn
B 557
speci
inches, inclusive, in nominal thickness and midway betwegen the center and
(T/4) pver 1.500 inches in nominal thickness.

Transverse Specimens: The standard 1/2-inch wide rectangular tensil
hded tensile specimen with two-inch gage length of ASTM B 557-shall
0.500 inch in thickness and 8 inches and over in width. For par0.500
ess, the standard 1/2-inch round tensile specimen with twag-inch gage
or a smaller round specimen proportional to it shall bewsed. The axi

3.3.3.2.2.3 Short{
size s

both t

Transverse Specimens: For rectangular bar 1.500 inches and over in
becimens as specified in 3.3.4.3 shall bé.taken at the center of the ba
nickness (T/2) and width (W/2).

3.3.3.3 Tubing:
3.3.3.3.1 Orientation:
3.3.3.3.1.1 Drawn

taken

specif
the di

Aluminum and Extraded Aluminum and Magnesium: Tensile specimg
in the longitudinal direction, except that when long-transverse tensile
ed for square, orrfectangular tubing, tensile specimens shall be taken
ection of drawing or extrusion.

3.3.3.3.2 Location and, Siz€ of Tensile Specimens:

b specimen or
be used for bar
inch and over in
length of ASTM
5 of the tensile

hen shall fall in the plane midway between the two surfaces (T/2) of bar 0.500 to 1.500

surface of bar

thickness, sub-
with respect to

bns shall be
broperties are
perpendicular to

ind under in

3.3.3.3.2.1 Longifudinal Specimens: Tensile specimens from round tube 2.000 inches §

nominal OD and from square tubing 1.500 inches and under on a side shall be the full-section

of the tube unless 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-
inch wide rectangular tensile specimen or pin-loaded tensile specimen with two-inch gage
length; or standard 1/2-inch round tensile specimens with two-inch gage length; or standard
1/2-inch longitudinal tensile specimen of ASTM B 557 may be used for large-diameter tubular
products. When size of the product makes it impractical to use any of these specimens,
round specimens proportional to the standard 1/2-inch round tensile specimen of ASTM B
557 shall be used. For tube having a nominal wall thickness of 1.500 inches and under not
tested in full section, the tensile specimen shall be taken from the center of the wall (T/2). For
tube having a nominal wall thickness over 1.500 inches, the specimen shall be taken midway
between the center of the wall thickness and the inner or outer surface of the tube (T/4).
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3.3.3.3.2.2 Long-Transverse Specimens: The standard 1/2-inch round tensile specimen with two-inch
gage length of ASTM B 557 or a smaller round specimen proportional to it shall be used for
thicknesses of 3/8-inch and over and having widths of 2-3/8 inches and over, except that for
square or rectangular tubing 0.500 inch and under in thickness, the standard 1/2-inch wide
rectangular tensile specimen or pin-loaded tensile specimen with two-inch gage length of
ASTM B 557 may be used. For tube from which these machined specimens cannot be
obtained, a round or rectangular specimen of the largest possible dimensions shall be used.
For tube having a wall thickness of 1.500 inches and under, the tensile specimen shall be
taken from the center of the wall (Tl?) Eor tube hm/ing awall thickness aver 1.500 inches,
the specimen shall be taken midway between the center of the wall thicknesg and the inner or
outer purface of the tubing (T/4).

3.3.3.4 Shapes:

3.3.3.4.1 Orientation:

3.3.3.4.1.1 Alumipum and Magnesium: Tensile specimens shall be‘taken in the longitudlinal direction
excepft that when long-transverse tensile properties.are specified, tensile sppcimens shall be
taken [perpendicular to the extruding direction. When short-transverse tensile properties are
specified for shapes, short-transverse tensile specimens shall be taken with pxis of specimen
parall¢l to the thickness direction of the shape:

3.3.3.4.2 Location and Size of Tensile Specimens:~Shall be as specified in 3.3.3.4.2.1 through
3.3.3.4.p.3 except that size, location, and orientation of tensile specimens froin complicated
shapes shall be as agreed upon byqurchaser and vendor.

3.3.3.4.2.1 Longifudinal Specimens: If the size or shape of the product makes it impractical to use full-
sectiop tensile specimens;:the standard 1/2-inch round tensile specimen with two-inch gage
length of ASTM B 557 0or-smaller round specimen proportional to it shall be dsed, except that
for shapes 0.500 in¢h-and under in thickness having parallel surfaces, the sfandard 1/2-inch
wide nectangulartensile specimen or pin-loaded tensile specimen with two-ihch gage length
of ASTM B 557%.may be used. For shapes from which these machined specjmens cannot be
obtained and which cannot be tested in full-section, a round or rectangular $pecimen of the
largest possible dimensions shall be used. The tensile specimen shall be tgken from the
predominant section of the shape and from the location which most nearly complies with
Table 2. Elongation requirements do not apply to specimens from shapes under 0.062 inch
in thickness or to round or rectangular specimens of non-standard proportions.

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

Section Thickness
or Width, Inches Thickness (T) Width (W)

Up to 1.500, inclusive T/2 W/2
Over 1.500 T/4 wi/4
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3.3.3.4.2.2 Long-Transverse Specimens: The standard 1/2-inch round tensile specimen with two-inch

3.3.3.4.2.3

gage length of ASTM B 557 or a smaller round specimen proportional to it s

hall be used for

thicknesses of 3/8-inch and over and having widths of 2-3/8 inches and over, except that for
shapes 0.500 inch and under in thickness having parallel surfaces, the standard 1/2-inch
wide rectangular tensile specimen or pin-loaded tensile specimen with two-inch gage length

of ASTM B 557 may be used. For shapes from which these machined spec

imens cannot be

obtained, a round or rectangular specimen of the largest possible dimensions shall be used.

The tensile specimens shall be taken from the center of the predominant sec
with respect to haoth thickness (T/?) and width (\A/l?) Flnngminn rpqnirpmpn

tion of the shape
s do not apply to

specimens from shapes under 0.062 inch in thickness or to round or rectah
of norn-standard proportions.

Short{Transverse Specimens: For shapes 1.500 inches and over trthicknes
specimnens as specified in 3.3.4.3 shall be used. The tensile specimens sha
the cgnter of the predominant section with respect to both thickness (T/2) an

3.3.3.5 Die Forgings:

3.3.3.5.1 Orientation:

3.3.35.1.1

Alumipum and Magnesium: Tensile specimens shall be taken parallel to the
flow, ¢xcept that when tensile properties are required to be determined in ot
the tepsile specimens shall be taken in‘the specified direction. Unless othe
tensil¢ specimens may be taken from:a prolongation on the forging or from

separgtely forged from the same stock used to produce the forgings. Separ
coupdns and prolongations shall*have reduction not greater than that of the
sectioh of the forging. If prolangations are used, the relationship of mechan

jular specimens

S, sub-size
|l be taken from
d width (W/2).

direction of grain
her directions,
wise specified,
Coupons
ately-forged
least reduced
cal properties of

the prplongation to properties of the forging shall be established by statistically valid methods

accepfable to purchaser:

3.3.3.5.2 Location and Size©f-Tensile Specimens:

3.3.35.21

3.3.3.5.2.2

Speci
inch g

ens/Parallel to Grain Flow: The standard 1/2-inch round tensile speq
ge Iength of ASTM B 557 or a smaller round specrmen proportlonal t

imen with two-
D it shall be used

standard 1/2- |nch tenS|Ie speC|men or rectangular tenS|Ie speumens of AST
used for section thicknesses 0.312 to 0.499 inch, inclusive. Rectangular tensile specimens of
ASTM B 557 shall be used for section thicknesses under 0.312 inch. The tensile specimen
shall be taken at the center of the predominant section with respect to both thickness (T/2)
and width (W/2).

dortional to the

M B 557 shall be

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

by purchaser.
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3.3.3.6 Hand Forgings:

3.3.3.6.1 Orientation:

3.3.3.6.1.1 Aluminum and Magnesium: Tensile specimens shall be taken in the long-transverse
direction, except that when longitudinal tensile properties are specified, tensile specimens
shall be taken parallel to the forging direction. When short-transverse tensile properties are

3.3.3.6.2 Location and Size of Tensile Specimens:

3.3.3.6.2.1 Longifudinal Specimens: The standard 1/2-inch round tensile specimen with

3.3.3.6.2.2

3.3.3.6.2.3

3.3.3.7

3.3.3.8

specif

ied _shart-transverse tensile anpr'iman shall be taken with axis of the

specimen

parall

length

tensile¢ specimen shall be taken so that its axis coincidesWwith the longitudin

the h3g

least one-half the thickness (T/2) of the hand forging:

| to the thickness direction of the hand forging.

of ASTM B 557 or a smaller round specimen proportienal to it shall b

nd forging and the distance from midpoint of its/axis to end of the han

Long-
gage
tensil

line of the hand forging at a distance from the end of the hand forging of at |

thickn

Short-
size s

so that the midpoint of itsiaxis lies on the longitudinal center line of the hand

distan
forgin

Flash We
location inf
3.3.3.2.2.

Transverse Specimens: The standard 1/2:inch round tensile specimer
ength of ASTM B 557 or a smaller round-specimen proportional to it sh
specimen shall be taken so that the,;midpoint of its axis lies on the lo

ss (T/2) of the hand forging.

Transverse Specimens:(For hand forgings 2.000 inches and over in tf
becimens as specifiedin 3.3.4.3 shall be used. The tensile specimen

ce from the endofthe hand forging of at least one-half the thickness
o}

ded Rings! Tensile specimens shall be taken in the circumferential dirg
respect to cross-section as applicable to the flash welded stock size
i

two inch gage
e used. The

bl center line of
d forging is at

with two-inch

all be used. The
ngitudinal center
past one-half the

ickness, sub-

5 shall be taken
forging at a
T/2) of the hand

pction and from a
As specified in

Forged or Rolled Rings: Tensile specimens shall be taken in the circumferential (tangential)
direction, but when cross-sectional size is adequate, axial and radial orientations may also be
specified. Test specimens shall be located as specified in 3.3.3.2.2 except that tangential shall
be equivalent to longitudinal, axial shall be equivalent to short-transverse, and radial shall be
equivalent to long-transverse directions for forged rings; and for rolled rings, tangential shall be
equivalent to longitudinal, axial shall be equivalent to long-transverse, and radial shall be
equivalent to short-transverse directions.
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3.3.3.8.1 Location and Size of Tensile Specimens: Standard or subsize round machined specimens

(see 3.3.4) shall be taken in the tangential, axial and radial orientations as specified. All

specimens shall be taken from the center of the wall. For tangential specimens the distance of
the axis to the nearest end of the ring shall be at least one-half of the thickness of the wall. For
axial specimens the distance from the midpoint of its axis to the nearest end of the ring shall be
at least one-half the thickness of the wall. For radial specimens the specimens shall be taken

such that the midpoint of the axis lies at the center of the wall and the distance from the nearest
end of thering is at least one-half the thickness of the wall

3.3.4 Tensile Spgcimen Types: Tensile specimens may be substantially the full cress-4ection of the

3.34.1

3.3.4.2

3.3.4.3

3.3.5 Test Metho

3.3.5.1

3.3.5.2

3.3.5.3

3.3.54

3.3.5.5

3.3.5.6

product beipg tested or they may be machined.

Full-Sectipn Specimens: Tensile specimens of substantially the fullgross-section of the product
may be usged for wire, rod, bar, tube, and shapes. The section may be reduced|slightly

throughol
four times

Machined
round and
These stg

Sub-Size
round spe
shown in
measuren

Chemical
227, AST

Tensile T

t the test section to ensure fracture within the gagevmarks. The gage
the diameter for solid round specimens and twgyinches for all other s

Specimens: Standard machined specimens.for tensile specimens arg
rectangular with a gage length of two inehés and a width or diameter
ndard specimens are shown in ASTM\B*557.

Specimens: Smaller round specimens proportional to the standard 1/2
cimen shall be used when a standard specimen cannot be prepared.

ASTM B 557. Other sizes.of small round specimens may be used if th
nent of elongation is fouf times the diameter of the reduced section of

ds: Unless otherwisg specified, the following test methods shall apply

Analysis: Shall be performed in accordance with ASTM E 34, ASTM £
M E 607, ASTM E 1251, or other analytical method acceptable to purg

bsting» Shall be performed in accordance with ASTM B 557.

length shall be
pecimens.

of two types:
of 1/2-inch.

P-inch diameter
Examples are
b gage length for
the specimen.

F 35, ASTM E
haser.

lipment calibrated

Conductii all be dete =Ya
in accordance with MIL-STD-1537.
Brinell Hardness: Shall be determined in accordance with ASTM E 10 when Brinell hardness is
specified.

Rockwell Hardness: Shall be determined in accordance with ASTM E 18 when Rockwell
hardness or superficial hardness is specified.

Bend Testing: Shall be performed in accordance with ASTM E 290 when bend testing is
specified. For magnesium, the minimum width of the specimen shall be 6 inches when practical.
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