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ASTM E292

ASTM E399

2.3 Definitions

Conducting Time-for-Rupture Notch Tension Tests of Materials

Metallic Material Fracture Toughness Testing

Terms used in AMS are defined in AS7766.

3. TECHNICAL REQUIREMENTS

Omission from this specification of confirmatory tests of certain material properties or attributes controlled by the

applicable material specifications does not relieve the producer of responsibility for furnishing forgings that conform

the applicable material specitication.

3.1 General Requirements
3.1.1

in all aspects td
3.1.2 In event of con

requirements o
3.2 Responsibility fol

The producer of forging

flict between requirements specified herein and requirements of a patticula
f the material specification shall take precedence.

Tests

5 shall supply all samples for the producer's tests and shalf be responsible fo

r material specification,

performing all required

tests. Results of such tgsts shall be reported to the purchaser as required bysthe applicable materigl specification.
3.3 Detail Requiremgnts
3.3.1 Classification
For the purpose of clarifying test requirements, forgings shall:b€ classified as shown in Table 1.
Table 1 - Classifications of forgings
Class Description

I Forgjngs supplied in the final heat-treated condition and requiring destructive tesfing for
verification of specified meechanical properties.

] Forgjngs supplied in any heat-treated condition other than the final heat-treated ¢ondition that
requlre testing to.€nsure conformance to specified mechanical properties after sibsequent heat
treatment.

I Forgjngs supplied in the final heat-treated condition to only a specified hardness

v Forgjngs\supplied in a preliminary heat-treated condition for machinability, welding, etc., and not
subject-to testing for specified mechanical properties, other than hardness, after final heat
treatment.

3.3.2 Heat

A heat shall be all steel or alloy melted in a single furnace charge. For consumable electrode remelted steel or alloy, a heat
shall be all consumable electrode remelted ingots processed from steel or alloy originally melted as a single furnace charge.
3.3.3 Lot

A lot shall be all forgings of a similar configuration, opposite hand being considered as a single configuration, identifiable to
a single heat of steel or alloy, forged under the same nominal forging process parameters, and processed by either of the
following methods (see 3.3.3.1 or 3.3.3.2):

3.3.3.1

Sequentially heat treated during a 24-hour period in a continuous furnace with no interruptions in operations and
no change in furnace temperature, charge rate, or racking pattern.
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3.3.3.2 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.

3.3.4 Hardness Sampling

Shall be as follows:

3.3.4.1 Class | Forgings

Shall be tested for conformance on the basis of at least one forging from each lot for any specified mechanical properties
other than hardness. If hardness is specified, production forgings shall be sampled for hardness as shown in Table 2.

3.3.4.2 Class Il Forgings

Samples shall be takep from each lot, heat treated as specified, and tested to demonstrate \eopformance to specified
requirements. In additign, if hardness is specified, production forgings shall be sampled for hardnegs as shown in Table 3.

3.3.4.3 Class lll Forgings
Shall be sampled for hardness as shown in Table 2. All samples tested shall confornito the specified|hardness or all forgings
shall be tested. If all forgings are checked, the producer may reheat tfeat nonconforming forgings, submit the
nonconformance to the|purchaser for disposition, or reject the nonconformingforgings.
3.3.44 Class IV Forgings

If hardness is specified| shall be sampled as shown in Table 3.

Table 2 - Hardness sampling plan‘for class I or class lll forgings

Lot Quantity Sample Size
1-44 All
45 - 65 44
66 - 110 60
111 - 180 67
181.-'300 73
301+ 500 78
501 - 800 80
Over 800 10% or 85 pieces, minimum

Table 3 - Hardness sampling plan for class Il or class IV forgings

Lot Quantity Sample Size
1-20 All
20-100 25% or 20 pieces, minimum
101 - Over 10% or 25 pieces, minimum

3.3.5 Testing
Shall be as follows:
3.3.5.1  Tests for properties that are characteristic of the heat, such as composition, hardenability, cleanliness, etc., need

not be repeated on forgings from a heat, provided that these tests have been performed on the forging stock or
forging(s) from that heat and that heat identity of the forgings is maintained.
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3.3.5.2 Test Methods

Shall be in accordance with requirements of the applicable material specification. If a test method is not specified, the

method of test shall be acceptable to the purchaser.

3.3.5.2.1  The producer may test for any element not listed in the composition table in the relevant base metal specification
and include this analysis in the report. Reporting of any element not listed in the composition table is not a basis
for rejection.

3.3.5.2.2 Tensile, Stress-Rupture, and Creep Properties

3.3.5.2.2.1  Orientation

Longitudinal specimens shall be taken with the axis of the specimen within 15 degrees of parallel to the forging flow lines,

y
e taken with the axis of the specimen within 15 degrees of perpendicular 1
When forging flow lineg are difficult to determine, the direction with the greater elongation and req
used for longitudinal specimens and transverse specimens shall be perpendicular to the longituding

case, specimens shall

3.3.5.22.2 Size

Specimens, except notthed and combination smooth-and-notched stress-rupture specimens, shall
or ASTM E8/E8M per the material specification and shall be either 0.250-inch.(6.35-mm) diameter
gage section, 0.500-in¢h (12.70-mm) diameter at the reduced parallel gage section, standard reg
subsize specimens proportional to the standard when the configuration-of the forging does not per
size specimens. Notched specimens and combination smooth-and-notched specimens shall corn
dimensions shown in
3.3.5.2.2.3 Strain Rate

When mechanical properties are specified beyond a maximum ultimate tensile strength, (e.g., elon
are requirements) the sgtrain rate shall be set at 0.005'in/in/min (0.005 mm/mm/min) and maintain
10.002 in/in/min (£0.002 mm/mm/min) through 0.2% effset yield strain. After the yield strain, the spee
shall be set between 005 in/in and 0.5 in/in (0.05-mMm/mm and 0.5 mm/mm) of the length of the n
(or distance between the grips for specimens.noet having a reduced section) per minute. Alternativel
strain rate indicator may be used to set the strain rate between 0.05 in/in/min and 0.5 in/in/min

the purchaser; in which
o the forging flow lines.
juction of area shall be
| specimens.

conform to ASTM A370
at the reduced parallel
tangular specimens, or
mit the use of standard
form to the respective

gation or yield strength
bd within a tolerance of
d of the testing machine
educed parallel section
y, an extensometer and
(0.05 mm/mm/min and

0.5 mm/mm/min). The flequirement for campliance becomes effective for material produced 1 year after the publication date

of this specification
3.3.5.2.3 Impact Testing

At least one specimen shallbetaken with the same orientation as tensile specimens (3.3.5.2.2.1). A

dditional sample details

shall be acceptable to theZpurchaser.

3.3.5.24  Fracture Toughness Testing

3.3.5.2.4.1 To facilitate determination of fracture toughness, a tensile specimen taken imme

location of the fracture toughness specimen is required. Fracture planes of the tensile

diately adjacent to the
and Kic specimen shall

be in the same orientation. If a tensile specimen cannot be excised with the fracture plane in the same
orientation as that of the fracture toughness specimen, the orientation of the tensile specimen shall be as

approved by the purchaser.

3.3.5.24.2

Invalid test results in accordance with ASTM E399 shall be considered meaningful and the material shall be

accepted to Kic requirements if the thickest possible specimen was used, the calculated Kaq equals or exceeds

the required Kic, and the invalidity is due to one or both of the following conditions:
a. W-a<25(Kaloys)?

b. Pmax/Pa>1.10
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