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2.1

2.2

{Continued):
AMS 2371
AMS 2374
AMS 2375
AMS 2750
AMS 2806

AMS 2808

Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant
Steels and Alloys, Wrought Products and Forging Stock

Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant
Steel and Alloy, Forgings

Control of Forgings Requiring First Article Approval

Pyrometry

Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and
Alloy Steels and Corrosion and Heat-Resistant Steels and Alloys
Identification, Forgings

ASTM Publicati

Available from
2959 or www.a

ASTMES8
ASTM E 8M
ASTM E 10
ASTM E 139

ASTM E 292
ASTM E 353

3. TECHNICAL RE(

3.1

Composition:

Shall conform t
methods in acc
methods accep

ons.

RSTM, 100 Barr Harbor Drive, P.O. Box C700, West Conshohdcken, |PA 19428-
Etm.org.

Tension Testing of Metallic Materials

Tension Testing of Metallic Materials (Metric)
Brinell Hardness of Metallic Materials

Conducting Creep, Creep-Rupture, and Stress-Rupture Tests [of Metallic
Materials
Conducting Time-for-Rupture Notch Tension Tests of Materials
Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other
Similar Chromium-Nickel-lIron.Alloys

PUIREMENTS:

b the percentages bytweight shown in Table 1, determined by wet chemical
brdance with ASTIVE 353, by spectrochemical methods, or by other gnalytical
fable to purchaser.
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TABLE 1 - Composition

Element min max
Carbon -- 0.08
Mangahese -- 0.75
Silicon -- 0.75
Phosphorus -- 0.015
Sulfur -- 0.015
Chromium 14.00 16.00
Nickel 42.00 48.00
Molybdenum 3.75 4.50
Tungsten 3.75 4.50
itanium 2.70 3.30
luminum 0.75 1.30
oron 0.008 0.018
irconium -- 0.050
ead -- 0.0005 (5 ppm)
ismuth -- 0.00003 (0.3 ppm)
elenium -- 0.0003 (3 ppm)
lron remainder

3.1.1 Check Analysis: Composition variations shall meet the applicable requirements of A

no variations fpr lead, bismuth, and selenium are permitted.

3.2 Condition:

The product shall be supplied in the following céndition:

3.2.1 Bars and Forgings: Solution and precipitation heat treated.

3.2.2 Stock for Forg|ng or Heading: As erdered by the forging or heading manufacturer.

3.3 Heat Treatment

Bars and forgings shall b& solution and precipitation heat treated as follows; pyromet

in accordance with AMS-2750.

3.3.1 Solution: Heat|tora' temperature within the range 1850 to 1900 °F (1010 to 1038 °C

MS 2248,

'y shall be

, hold at

the selected temperature within £25 °F (214 °C) for a time commensurate with cross-sectional
thickness, and quench as required.

3.3.2 Precipitation: Heat to 1350 °F £ 15 (843 °C % 8), hold at heat for 6 to 12 hours, cool at a rate
equivalent to an air cool, heat to 1300 °F £ 15 (704 °C £ 8), hold at heat for 16 hours £ 1, and
cool at the rate equivalent to an air cool.
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3.4 Propetties:
The product shall conform to the following requirements:

3.4.1 Bars and Forgings:

3.4.1.1 Tensile Properties: Shall be as shown in Table 2 and 3.4.1.1.2, determined in accordance
with ASTM E 8 or ASTM E 8M.

3.41.11 Bars:
ABLE 2A - Minimum Tensile Properties, Inch/Pound Units
Nominal Diameter or Tensile  Yield Strength  Elongation Reductioln
Equivalent Gross Section Strength at 0.2% Offset in 4D of ‘Area
Inghes ksi ksi % %
Up to 0}73, incl 190 125 12 15
Over 0|75 190 125 10 12
TABLE 2B - Minimum Tensile Properties, $hUnits
Nominal Djameter or Tensile Yield Strength Elongation Reducti¢n
Equivalent Cross Section Strength  at 0.2% Offset in 4D of Areg
Millimeters MPa MPa % %
Up to 1R.0, incl 1310 862 12 15
Over 1B.0 1310 862 10 12

3.41.1.2 Forgings:

Tensile Strength, minimum 175 ksi (1207 MPa)
Yield Strength at 0.2% Offset, minimum 125 ksi (862 MPa)
Elongation in 4D, minimum 8%

Reduction|of Area, minimam 10%

3.4.1.2 Hardness: Shall be 34010 418 HB, or equivalent, (See 8.2) determined in accordance with
ASTME 10

3.41.3 Stress-Rupture Propertles at 1200 °F (649 °C): Shall be as foIIows testing of notched

specimens and<c 5 -
accordance Wlth ASTIVI E 292 and of smooth speC|mens in accordance Wlth ASTIVI E 139:
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3.41.3.1

A standard, cylindrical, combination smooth-and-notched specimen conforming to ASTM

E 292, maintained at 1200 °F £ 3 (649 °C x 2) while a load sufficient to produce an initial
axial stress of 95 ksi (655 MPa) is applied continuously, shall not rupture in less than 23
hours. The test shall be continued to rupture without change of load. Rupture shall occur
in the smooth section and elongation of this section after rupture, measured at room

temperature, shall be not less than 5% in 4D if the specimen ruptures in 48 hours or less
and not less than 3% in 4D if the specimen ruptures in more than 48 hours.

3.41.3.2

As an alternate procedure, separate smooth and notched specimens, machined from

adjacent sections of the same piece, with gage sections conforming to the respective
dimensions shown in ASTM E 292, may be tested individually under the conditions of

3.41.3.1.

after rupture, measured at room temperature, shall be as specified in 3.4.1.3.1
notched specimen shall not rupture in less time than the companion smgoth sp
need not be tested to rupture.

3.41.33
produce a

is in progress. Time to rupture, rupture location, and elongation requirements s

specified i

34134

The tests pf 3.4.1.3.1 and 3.4.1.3.2 may be conducted using a load higher than

he smooth specimen shall not rupture in less than 23 hours and elongation

initial axial stress of 95 ksi (655 MPa) but load shall not be change

3.41.3.1.

The
ecimen but

required to
] while test
hall be as

When permitted by purchaser, the tests of 3.4.1.3.1@and 3.4.1.3.2 may be conducted using
incrementgal loading. In such case, the load required to produce an initial axial g
95 ksi (65p MPa) shall be used to rupture or forid8 hours, whichever occurs firs

tress of
t. After the

48 hours and at intervals of 8 hours minimum,-preferably 8 to 10 hours, thereafter, the

stress sh4
location, 3

3.4.2 Forging Stock
specimens ta
3.41.2, and 3
to the require
to tests of a fq

Il be increased in increments of 5 ksi (34.5 MPa). Time to rupture, ru
nd elongation requirements.ghall be as specified in 3.4.1.3.1.

:When a sample of stock/is forged to a test coupon and heat treated
ten from the heat treated coupon shall conform to the requirements ¢
.4.1.3. If specimenstaken from the stock after heat treatment as in 3
ments of 3.4.1.1.2, 3.4.1.2, and 3.4.1.3, the tests shall be accepted a
rged coupon.

k: Specimens taken from the stock after heat treatment as in 3.3 sha
mentsof 3.4.1.1.1,3.4.1.2, and 3.4.1.3.

dture

as in 3.3,
f3.4.1.1.2,
3 conform
5 equivalent

| conform

3.4.3 Heading Stoc
to the require

3.5 Quality:

3.5.1

in the remelt cycle.

The alloy shall be produced by multiple melting using vacuum consumable electrode practice

3.5.2 The product, as received by purchaser, shall be uniform in quality and condition, sound, and
free from foreign materials and from imperfections detrimental to usage of the product.
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3.5.2.1 Forgings shall have substantially uniform macrostructure. Standards for acceptance shall be
as agreed upon by purchase and vendor.
3.5.2.2 Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the
general contour of the forgings, showing no evidence of reentrant grain flow.
3.6 Sizes:

3.7

4. QUALITY ASSURANCE PROVISIONS:

4.1

4.2

421

421

421

421

.1 Composition (3.1) ef each heat.

.2 Tenslle propefties (3.4.1.1), hardness (3.4.1.2), and stress-rupture proper]

.3 Tolemnces (3.7) of bars.

Except when exact lengths or multiples of exact lengths are ordered, straight bars will be

acceptable in mill lengths of 6 to 24 feet (1.8 to 7.3 m) but not more than 25%
shall be supplied in lengths of 6 to 9 feet (1.8 to 2.7 m) except that for bars we

of any shipment
ighing over 25

pounds per foot (37 kg/my), short lengths down to 2 feet (610 mm) may be supplied.

Tolerances:

Bars shall conform to all applicable requirements of AMS 2241.

Responsibility for Inspection:

The vendor of the product shall supply all samplesdor vendor’s tests and shal
for the pgrformance of all required tests. Purchaser reserves the right to samp

be responsible
le and to perform

any conffrmatory testing deemed necessary to*ensure that the product conforms to specified

requirements.

Classification of Tests:

Acceptance Tests: The following requirements are acceptance tests and shall be performed

on each heat or lot as applicable:

each(lot of bars and forgings.

ies (3.4.1.3) of

4.2.2 Periodic Tests: Test of forging stock (3.4.2) and of heading stock (3.4.3) to demonstrate ability
to develop required properties and grain flow of die forgings (3.5.2.2) are periodic tests and
shall be performed at a frequency selected by the vendor unless frequency of testing is

specified by purchaser.
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4.2.3 Preproduction Tests: Tests of forgings to determine conformance to all applicable technical
requirements of this specification are classified as preproduction tests and shall be performed
prior to or on the first-article shipment of a forging to a purchaser, when a change in material
and/or processing requires reapproval as in 4.4, and when purchaser deems confirmatory

testing t

4.3 Sampling

o be required.

and Testing:

Shall be as follows:

431 Barsan
4.3.2 Forging
4321 Size,
upon

4.4 Approval:
Approval
4.5 Reports:
451 The ven
of tests
properti
requiren

AMS 57]

used to

452 The ven

the results of tests forncomposition of each heat. This report shall include the

humber

4.6 Resampli

Forging Stock: In accordance with AMS 2371

5. In accordance with AMS 2374 and the following:

by purchaser and vendor.

and control of forgings shall be in accordancewith AMS 2375.

dor of bars and forgings shall furnishywith each shipment a report sh
For composition of each heat and-for tensile properties, hardness and

nents. This report shall include the purchase order number, heat and
UMBF, size, and quantity. Af forgings are supplied, the size and melt so
make the forgings shall also be included.

dor of stock for forging or heading shall furnish with each shipment a

heat number,”AMS 5746F, size, and quantity.

ng and Retesting:

Shall be 4

ocation, and number of specimens for tensile tests of disc forgings shall be as agreed

bwing the results
stress-rupture

ps of each lot, and stating thatthe product conforms to the other technical

lot numbers,
irce of stock

report showing
purchase order

s-follows:

4.6.1 Bars, Forging Stock, and Heading Stock: In accordance with AMS 2371.

4.6.2 Forgings: In accordance with AMS 2374,
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