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QUALITY ASSURANCE SAMPLING AND TESTING
Corrosion and Heat Resistant Steels and Alloys
Wrought Products and Forging Stock

1. SCOPE: This specification covers quality assurance sampling and- testing
procedureg used to determine conformance to applicable specificatjon
‘requirements of wrought corrosion and heat resistant steel and aljoy products
and of forging stock.

1.1 Attributes included in detail herein are: Compositiony tensile properties,
macrostruycture, and micro-inclusion rating. Other requirements are included

fn Table|I.
1.2 Quality dssurance sampling and testing procedures for forgings are covered
in AMS 2374.

2. APP : The following publications form a part of this
specification to the extent specified hérein. The applicable isspe of
referenced publications shall be the_ issue in effect on the date pf the
purchase grder.

2.1 Available: from ASTM, 1916 Race Street, Philafelphia, PA

19103-1
ASTM E 8| - Tension Testing of Metallic Materials _
ASTM E 8§ - Tension Testing of Metallic Materials (Metric)

3. TECHNICAL |REQUIREMENTS:

3.1 General:

3.1.1 Omissign—from this specification of confirmatory tests of certain material

propertTE§‘6?‘ETT?TBﬁTE§‘E6ﬁT?6TTEﬂ‘ﬁ7‘TﬁF‘HDETTEHUTF‘matFFTEH

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

SAE Technical 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.
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3.1.2 Ine

vent of conflict between requirements specified herein and

requirements of a particular material specification, requirements of the

mate

rial specification shall take precedence.

ity for T The vendor of the product shall supply

all

samples for vendor's tests and shall be responsible for performing all

requir
requir

.3.1 Lot:
defi
prod
3.0,

.3.1.0.

1 A

3.0,

.3.1.2.

ed tests. Results of such tests shall be reported to the pu
ed by the applicable material specification.

.3 Detail Requirements:

A as defined in 3.3.1.1 or 3.3.1.2; the appli

rchaser as

cable

niti
uct being tested.

lot ghall be all product identifiable to a single heat.
t shall be all steel melted in a single furpace charge.
mable electrode remelted steel, a heat shall be all con
rode remelted ingots processed from steel or alloy orig
d as a single furnace charge.

hall be a mi11 form of one shape, «condition, and nomina
ectional dimensions from a single’heat, processed by ef
lowing methods.

ntially heat treated during-a 24-hour period in a contf
ce with no interruptions~in operations and no change 1n
rature, charge rate, or racking pattern.

e may be extended to 120 hours for austenitic, non-harg
des.

nominal cross<sectional dimension restriction may be ¢
en multipleisizes are heat treated in a single batch or
ellght-hourperiod in a continuous furnace operating at a ¢
In)such cases, tensile and macrostructure testing
performed on the size having the greatest equivalent roung

n being as specified in Table I for the type of test and type of

For
sumable
fnally

1
ther of

nuous
furnace

enable

isregarded
during an
onstant
shall be

determined by multiplying wall thickness of tubing and th

crioss-section. The equivalent round cross-section shall ?
factors:

Product Shape Factor
Tubing
Rounds
Hexagons
Squares
Flats
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3.3.

1.2.2

2.1.2

2.1.2.1

.2.1.2.2

.2.1.2.3

.2.1.2.4

Sequentially heat treated during a 48-hour period in one or a series
of batch-type furnace loads provided the loads are processed in the
same furnace or same series of furnaces, and there is no change in
power, set temperature, soak time, quench parameters, or racking
pattern.

i T ing: Shall be as follows:
m i n:

The reported chemical composition of the steel or alloy subjected to a

the sample of 3.3.2.1.1 is lost, a new sample shall bg taken from
e semi-finished or finished product.

For| remelted steels and alloys, analyses shdll be obtained|from the
remelted ingot or product thereof in actordance with a sampgling plan
thajt will allow the reported chemical ‘composition of the steel to

The average of all ingots in the remelted heat.

The average of the ingots directly involved with the |order.

The average of samplesCrepresenting the first and laqt usable
metal poured from\the master heat.

The analysis of each ingot involved with the order.

an average is_reported, the analysis of each element ghall fall
fthin the compositional 1imits established by the material
specificationi the individual analysis may include the applicable
product check.analysis allowances but no average shall include
apalyses which are both above and below the compositional limits.

matertal specification establishes minimum values for carbon and/or
mpnganese, these elements shall be determined and reported for each
remelted ingot.

When the remelting method is vacuum-arc remelting and thj applicable

The master heat analysis may be used for reporting the analyses of
those elements governed only by a maximum in the material
specification if the analysis is within the compositional 1imits and
the element routinely decreases or remains constant during remelting.

Analyses of samples made prior to discard need not be reported.
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3.3.2.2 Tensile Specimen Orientation, Location, and Size: Tensile specimens
conforming to ASTM E 8 or ASTM E 8M shall be cut from the semi-finished

or finished product in the direction indicated below, and shall be cut
from the locations and to the sizes specified. The sample shall consist
of one or more sections of the product selected to represent a specific
location or locations with respect to the order of pouring of the
selected ingot or ingots and with respect to the Tocation within the
ingot.

3.3.2.2.1 Sheet, Strip. and Plate:

3.3.2.2.1.1 Qrien : specimen
perpgndicular to the direction of rolling from widths 9 inches
(229 |[mm) and over and parallel to the direction of rolling from

widths under 9 inches (229 mm). MWhen short-transverse’tensfile

propdrties are specified in the applicable material specifigation,
specimens shall be taken with the axis of the specimen parajllel to
the fhickness direction of the product. '

3.3.2.2.1.2 Locaflion and Size:

3.3.2.2.1.2.1 Londgi inal and lLong-Transverse Specimens: The standard|l 1/2 inch
(12.7 mm) wide rectangular specimen or pin-loaded tensilel specimen
witth 2-inch (50.8-mm) gage length shall be used for sheet| and

pldate under 0.750 inch (19.05 mm)“in nominal thickness.

0.750 inch (19.05 mm) and over in nominal thickness, the
1/2 inch (12.7 mm) round tensile specimen with 2-inch (50
gade length or a smaller, round specimen proportional to

For plate
standard
. 8-mm)
the

stdndard shall be used. -The tensile specimen shall be located
midway between the faces-of product 1-1/2 inches (38.1 mEE and
under in nominal thickness and midway from center to surflace for
prgduct over 1-1/2 sinches (38.1 mm) in nominal thickness.

3.3.2.2.1.2.2 Shart-Transverse Specimens: For plate 2-1/2 inches (63.5 mm) and
ovear in nominal-thickness, subsize round tensile specimenjs

prgportional-to the standard shall be used when thickness| is
indufficient to accommodate standard 1/2 inch (12.7 mm) rpund
tensile specimens with 2-inch (50.8-mm) gage length.

3.3.2.2.2 Bar, Rgdand Wire:

3.3.2.2.2.1 Orientation: Specimens shall be taken with the axis of the specimen
in the longitudinal direction, except that, when long-transverse
tensile properties are specified in the applicable material
specification, specimens shall be taken with the axis of the
specimen perpendicutar to the rolling or extruding direction. HWhen
short-transverse tensile properties are specified for rectangular
bar in the applicable material specification, specimens shall be
taken with the axis of the specimen parallel to the thickness
direction of the bar.

-4 -
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3.3.2.2.2.2
3.3.2.2.2.2.1

3.3.2.2.2.2.2

3.3.2.2.3
3.3.2.2.3.1

3.3.2.2.3.2

Location and Size:

Longitudinal and long-Transverse Specimens: If the product size
or shape makes it impractical to use full-section specimens, the
standard 1/2 inch (12.7 mm) round tensile specimen with 2-inch
(50.8-mm) gage length or a smaller round specimen, proportional to
the standard, shall be used, except that for rectangular bar under
0.750 inch ¢19.05 mm) in nominal thickness, the standard 1/2 inch
(12.7 mm) wide rectangular specimen or pin-loaded tensile specimen
with 2-inch (50.8-mm) gage length may be used. The tensile
specimen shall be located at the center for product 1-1/2 inches

; i n or distance
between flats and midway from center to surface ,foq product over
1-1/2 inches (38.1 mm) in nominal thickness.

Short-Transverse Specimens: For bar 2-1/2_.incChes

over in nominal thickness, subsize round tensile s
proportional to the standard, shall be ‘used when t
insufficient to accommodate standard/1/2-inch (12.

tensile specimens with 2-inch (50.8-mm) gage length.

Tubing:

Orientation: Specimens shallcbe taken with the axis

in the longitudinal direction~except that, when longt

tensile properties of square or rectangular tubing a
the applicable material specification, specimens sha

63.5 mm) and
ecimens,
jckness is
-mm) round

of the specimen
transverse

e required by

1 be taken with

the axis of the specimén perpendicular to the drawing or extruding

direction.

Longitudinal Specimens: Specimens from round and sq
shall be the full section of the tubular product unl

of the testing machine preclude the use of such spec

specimens to a sufficient depth to permit the jaws o

are tubing
ss limitations
mens.

the testing

Snug-fittilng metal plugs shall be inserted into the fnds of tubular

machine to grip the specimen properly without crushi
shal\l-not extend into that portion of the specimen t
Care shall be exercised to ensure that the load is a

g. The plugs

b be tested.
pplied axially.
ned by the gage

The length of full-section specimens shall be determ
i . For lar

-size tubing,

or when it is not possible to test in full section, longitudinal

specimens shall be obtained from strips cut from the
1/2 inch (12.7 mm) wide rectangular or subsize round

tube. Either

tensile

specimens proportional to the standard (for thick-wall tube) shall

be machined from these strips.

Longitudinal strip-type tensile

specimens from welded tubing shall not include weld bead. For
thick-wall tubing for which subsize round tensile specimens are

used, when the nominal wall thickness is under 1-1/2 inch (38.1 mm),
specimens shall be taken midway between the inner and outer surface
of the tubing; when the nominal wall thickness is 1-1/2 inch (38.1
mm) and over, specimens shall be taken at one-quarter wall thickness
referencing from either OD or ID.
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3.3.2.2.3.3

3.3.2.2.4 Shapes;

Long-Transverse cimens: Rectangular specimens or subsize round
specimens proportional to the standard shall be used for square or
rectangular tubing. Rectangular or round tensile specimens of the
largest possible dimensions proportional to the standard shall be
used when standard size specimens cannot be obtained. For thick

wall tubing, a round tensile specimen shall be taken midway between
the inner and outer surface of the tubing when the nominal wall
thickness is under 1-1/2 inches (38.1 mm); when the nominal wall
thickness is 1-1/2 inches (38.1 mm) and over, specimens shall be
taken at one-quarter wall thickness referencing from either OD or ID.

3.3.2.2.4.1 Qrigﬁtatign: Specimens shall be taken with the axis of4the| specimen
in t

3.3.2.2.4.2
3.3.2.2.4.2.1

e longitudinal direction, except that, when long<transjverse
tens]le properties are specified in the applicable material
spec{fication, specimens shall be taken with the axis of the
spec{men perpendicular to the rolling or extruding directign. When
short-transverse tensile properties of shapes are specified in the
appljcable material specification, specimens-shall be taken with the
axis|of the specimen parallel to the thickness direction of] the
shape.

Location an jze:

Longi inal imens: If the-product size or shape makes it
impractical to use full-section specimens, the standard 1/2-inch
.7-mm) round tensile specimen with 2-inch (50.8-mm) gage length

d except that for shapes under 0.500 inch (12.70 mm) in nominal
thjckness having parallel surfaces, the standard 1/2 inch (12.7
mm) wide rectangular ‘specimen or pin-loaded tensile specimen with
2-jnch (5Q.8-mm)-gage length may be used. For shapes frgm which
these machined (specimens cannot be obtained and which cannot be
tested in full.section, a round or rectangular specimen gf the
lafgest possible dimensions shall be used. For shapes ngt tested
in|full section, specimens shall be taken from the centern of the
prEdominant or thickest part of the shape when that predgminant

nominal“dimension is under 1-1/2 inch (38.1 mm); for thigker
cross-sections, the specimens shall be taken from a one-quarter
thickness location.

-
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3.3.2.2.4.2.2 Long-Transverse Specimens: The standard 1/4-inch (

w W W w

ominant or
thickest part of the shape when that predominant, nominal dimension
is under 1-1/2 inch (38.1 mm); for thicker cross-selctions,
specimens shall be taken from a one-quarter thickness location.
.3.2.2.4.2|.3 Short-Transverse Specimens: For bar 2-1/2linches (63.5 mm) and
over in nominal thickness, subsize round tensile specimens,
proportional to the standard, shall be ‘dsed when thjiickness fis
insufficient to accommodate standard)1/2-inch (12.7 mm) round
tensile specimens with 2-inch (50%8 mm) gage length.
.3.2.2.4.2|.4 Complicated Shapes: Size, location, and direction jof tensile
specimens shall be as agreed upon by purchaser and |vendor.
3.2.2.5 Flash Welded Rings: Specimens shall be taken from pargnt metal, not
including the weld-heat-affected zone, with the axis off the specimen
in the circumferential direction. Standard 1/2 inch (12.7 mm) round
tensile specimens with\2-inch (50.8-mm) gage length or |subsize round
specimens, proportional to the standard, shall be used. The tensile
specimen shall be .located at the center for products 141/2 inches
(38.1 mm) and under in nominal thickness, diameter, or |[distance
between flats (and midway from center to surface for prqducts over
1-1/2 inches' 038.1 mm).
3.2.3 Magrostr re: Shall be as follows:
3.2.3.1 ireraft Quality (Static or Strand Cast):
.3.2.3.1.1_Heat Qualification:
.3.2.3.1.1.1 Heats of Top Poured Ingots: Samples shall be taken from

tensile specimen with 1-inch (25.4-mm) gage length
round specimen, proportional to the standard, shall
nominal thicknesses of 3/8 inch (9.5 mm) and over.

6.35-mm) round

or a smaller
be used for
For shapes

under 3/8 inch (9.5 mm) in nominal thickness having parallel
surfaces, the standard 1/2 inch (12.7 mm) wide rectangular

specimen or pin-loaded tensile specimen with 2-inch (50.8-mm) gage

Tength shall 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
dimensions shall be used. For shapes not tested in full section,

semi-finished or finished product representing the

top and bottom

of the first ingot and last usable ingot from heats having not

more than 10 ingots or not over 30 tons (27 215 kg)

portions of heats within these 1imits, and from the top and bottom

or from

of the first, middle, and last usable ingot of heats having more

than 10 ingots or over 30 tons (27 215 k@).

-7 -
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3.3.2.3.1.1.2 H fB m_Poured In : Samples shall be taken from
semi-finished or finished product representing the top and bottom
of three ingots. One ingot shall be taken at random from the
first usable plate poured, one ingot at random from the usable
plate poured nearest to the middle of the heat, and one ingot at
random from the last usable plate poured. MWhen a heat is
constituted by two usable plates, two of the sample ingots shall
be selected from the second usable plate poured. MWhen a heat
consists of a single usable plate, any three random ingots may be
selected.

3.3.2.3.1.1.2.1 If there are less than three ingots in the heat, samples shall
be taken representing the top and bottom of all ingots

3.3.2.3.1.1.3 Stirand Cast Heats: Samples shall be taken from semi~fin{shed or
finished product having at least a 3:1 reduction jni.crosg-section
friom the cast strand, or samples of the as-cast Strand si{milarly
reduced, representing the front, middie, and back of both strands
when two strands are cast, or of an inside, strand and an|outside
stirand when more than two strands are casty When a single strand
is] cast, six samples having at least a 3:1 reduction from the cast
stlrand, or samples of the cast strand-similarly reduced,
representing both ends of the first,«<middle, and last usable cuts
(Hlooms) of the strand or product shall be taken.

3.3.2.3.1.2 Product Qualification: Samples shall be taken at random from not
lesy than 10% of the pieces of each lot. A lot shall be a]l product
of dne size from one heat incone shipment. Not less than three nor
more than 10 samples shall be selected from a lot, except that if
the |quantity in the lot S/ three pieces or less, one sample shall be

takdn from each piece.
3.3.2.3.2 Prgmiuj Aircraft-Quality:
3.3.2.3.2.1 Heat| Qualification: The samples shall be taken from semi-finished

or flinished product representing the top and bottom of each
congumable (remelted ingot.

3.3.2.3.2.2 Product-QGalification: Samples shall be taken at random from not
lesy ‘than 10% of the pieces of each lot. A lot shall be a]l product
of one size from one heat in one shipment. Not Tess than three nor
more than ten samples shall be selected from a lot, except that if
the quantity in the lot is three pieces or less, one sample shall be
taken from each piece.

3.3.2.4 Micro-inclusion Rating:

3.3.2.4.1 Ailrcraft-Quali r Aircraft-Quali for Bearing Appli ions: Sample
shall represent the product specified for macrostructure in 3.3.2.3.
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3.3.2.4.2 Premium Aircraft-Quality: Samples shall represent the top and bottom
of the first and last usable remelted ingot from a heat yielding 10 or
fewer ingots. From a heat yielding more than 10 ingots, samples shall
represent the top and bottom of the first, middle, and last usable,
remelted ingot.

3.3.2.4.2.1 For product identified as premium aircraft-quality vacuum arc
remelted or premium aircraft-quality not vacuum remelted, from a
heat yielding less than 10 ingots, samples shall represent the top
and bottom of the first and last usable remelted ingot. If the
master heat consists of ten or more ingots, samples shall represent

dha £on o Lo badd o of +hao £3 o nd miAdl o and e b]
tHe—top—aha the—bottom—of—the—FFrst—middie;—and—tastyusable

remelted ingot.

w
w
w

Sampling and Testing: Shall be in accordance with Table I.
3.3.3.1 Only one value need be reported for composition.

3.3.4 Testing Method: Shall be in accordance with xrequirements of the
applicable material specification. If a test'method is not|specified, the
methgd of test shall be as agreed upon by ‘purchaser and vengor.

3.3.5 R ling and R ing: Depending on-the attributes to b¢ evaluated,
procded as follows:

3.3.5.1 1If|any test fails, the location’,may be considered a non-representative
logation; the steel may be cut'back and all properties from the new
logation redetermined.

3.3.5.2 For Composition: If ahiinvalid specimen (3.3.5.2.1) is syspected,
resample as in 3.3.2.1% If a non-representative sample (e.g. an end
condition) is invaolved, cut back the test location as appropriate and
regample as in 3(3.2.1.

3.3.5.2.1 test for«composition may be declared invalid if caused by a
alfunction of the chemical analysis equipment or by use of an
mproper-—test procedure. Resampling and retesting resujts shall
ulfill} requirements of 3.3.2.1.

(3.3.5.3.1),
disposition may be based on the results of testing three additional
specimens for each original nonconforming specimen. Failure of any
retest specimen to meet the specified requirements shall be cause for
rejection of the product represented. All conforming retest data shall
be reported.

3.3.5.3.1 Any mechanical property test may be declared invalid if the specimen
was dimensionally discrepant and that discrepancy caused failure, or
if the failure was caused by a malfunction of the test equipment or
improper test procedure. HWhen a test is declared invalid, the
specimen may be replaced.
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