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2.1 (Continued):

2.2

3. TECHNICAL R

3.1

AMS 2371
AMS 2374
AMS 2806
AMS 2808
AMS 7490

AS1182

ASTM Public
Available fron
ASTM E 10

ASTM E 139
ASTM E 353

Composition:

Shall conforn
in accordancy
acceptable to

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

Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy
Steels and Corrosion and Heat Resistant Steels and Alloys
ldentification I:nrgingc

Rings, Flash Welded, Corrosion and Heat Resistant Austenitic Stegls, Austenitic-
Type Alloys, Nickel or Cobalt Alloys, or Precipitation-Hardenable Alloys

Standard Machining Allowance, Aircraft-Quality and Premium Aircrajt-Quality Steel
Bars and Mechanical Tubing

ptions:
N ASTM, 100 Barr Harbor Drive, West Conshehocken, PA 19428-2959.

Brinell Hardness of Metallic Materials
Conducting Creep, Creep-Rupture, and Stress-Rupture Tests of Metallic Materials
Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other Similar

Chromium-Nickel-Iron Alloys

EFQUIREMENTS:

to the percentages by weight shown in Table 1, determined by wet chemical methods
b with ASTM_E 353, by spectrochemical methods, or by other analytical methods
purchaser.
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TABLE 1 - Composition

Element min max
Carbon 0.08 0.16
Manganese 1.00 2.00
Silicon -- 1.00
PhUDPhUIUD == 0040
Sulfur -- 0.030
Chromium 20.00 22.50
Nickel 19.00 21.00
Cobalt 18.50 21.00
Molybdenum 2.50 3:50
Tungsten 2.00 3.00
Columbium + Tantalum 0.75 1.25
Nitrogen 0.10 0.20
Iron remainder

3.1.1 Check Analysis: Composition variations shall meet the requirements of AMS 2248.
3.2 Condition:

The product ghall be supplied in the following condition:
3.2.1 Bars, Forgings, and Flash Welded Rings: Solution heat treated. Forgings shall b¢ descaled.

3.2.1.1 Flash welded rings-shall not be supplied unless specified or permitted on purchpser’s part
drawing. When.supplied, rings shall be manufactured in accordance with AMS [7490.

3.2.2 Stock for Forging, Flash Welded Rings, or Heading: As ordered by the forging, fldsh welded ring,
or heading mmamufactureT:

3.3 Heat Treatment:

Bars, forgings, and flash welded rings shall be solution heat treated by heating to 2150 °F + 25
(1177 °C £ 14), holding at heat for not less than 1 hour, and quenching in water.

3.4 Properties:
The product shall conform to the following requirements:

3.4.1 Bars, Forgings, and Flash Welded Rings:
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3.4.1.1 Hardness: Shall be as follows, determined in accordance with ASTM E 10:
3.4.1.1.1 Bars and Forgings: 156 to 217 HB, or equivalent (See 8.2).
3.4.1.1.2 Flash Welded Rings: 156 to 241 HB, or equivalent (See 8.2).

3.4.1.2 Stress-Rupture Properties at 1350 °F (732 °C): A tensile specimen, maintained at 1350 °F + 3
(732 °C + 2) while a load sufficient to produce an initial axial stress of 32.0 ksi (221 MPa) or
higher is applied continuously _shall not rupture in less than 23 hours. The test shall be continued
to rupture|without change of load. Elongation after rupture, measured at roomagmperature, shall
be not legs than 10% in 4D. Test shall be conducted in accordance with ASJFM|E 139.

3.4.1.2.1 The test of 3.4.1.2 may be conducted using incremental loading. In-such casg, the load
required to produce an initial axial stress of 32.0 ksi (221 MPa) orhigher shall be used to
rupture pr for 23 hours, whichever occurs first. After the 23 hours and at interals of 8 to 16
hours thereafter, the stress shall be increased in increments/of 2.0 ksi (14 MPja). Time to
rupture @nd elongation requirements shall be as specifiedhin 3.4.1.2.

3.4.2 Forging Stgck: When a sample of stock is forged to a test'coupon and heat treatgd as in 3.3,
specimens faken from the heat treated coupon shall-cenform to the requirements|of 3.4.1.1 and
3.4.1.2. If g§pecimens taken from the stock, after heat treatment as in 3.3. conform to the
requirements of 3.4.1.1 and 3.4.1.2, the tests.shall be accepted as equivalent to tests of a forged
coupon.

3.4.3 Stock for Flash Welded Rings or Heading: Specimens taken from the stock, after|heat treatment
as in 3.3, shall conform to the requirements of 3.4.1.1 and 3.4.1.2.

3.5 Quality:

The product, ps received bypurchaser, shall be uniform in quality and condition, sqund, and free
from foreign materials and-from imperfections detrimental to usage of the product.

3.5.1 Grain flow of diefforgings, except in areas which contain flash-line end grain, shall follow the
general contour’of the forgings showing no evidence of re-entrant grain flow.

3.6 Tolerances:

Bars shall conform to all applicable requirements of AMS 2261 or MAM 2261.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor of the product shall supply all samples for vendor’s tests and shall be responsible for the
performance of all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the product conforms to specified

requirements.

4.2 Classification

4.2.1 Acceptanceg
each heat g
4.2.1.1 Composit

4.2.1.2 Hardness

welded rimgs.

4.2.1.3 Tolerancg

4.2.2 Periodic Te
to demonst
periodic tes
testing is sf

4.3 Sampling:

Shall be as fd

4.3.1 Bars, Flash
with AMS 2

4.3.2 Forgings: In

of Tests:

Tests: The following requirements are acceptance tests and shall be
r lot as applicable:

on (3.1) of each heat.

(3.4.1.1) and stress-rupture properties (3.4.1.2)of.each lot of bars, fo

s (3.6) of bars.
5ts: Tests of forging stock (3.4.2) and,of stock for flash welded rings of
ate ability to develop required properties and grain flow of die forging

ts and shall be performed at a*frequency selected by the vendor unles
ecified by purchaser.

llows:

Welded Rings, and Stock for Forging, Flash Welded Rings, or Headin
371.

accordance with AMS 2374.

performed on

Fgings, and flash

heading (3.4.3)
5 (3.5.1) are
s frequency of

g: Inaccordance

4.4 Reports:

4.4.1 The vendor of bars, forgings, and flash welded rings shall furnish with each shipment a report
showing the results of tests for chemical composition of each heat and for hardness and stress
rupture properties of each lot, and stating that the product conforms to the other technical
requirements. This report shall include the purchase order number, heat and lot numbers,
AMS 5769E, size, and quantity. If forgings are supplied, the part number and the size and melt
source of stock used to make the forgings shall also be included.

4.4.2

The vendor of stock for forging, flash welded rings, or heading shall furnish with each shipment a

report showing the results of tests for chemical composition of each heat. This report shall include
the purchase order number, heat number, AMS 5769E, size, and quantity.

-5-
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4.5 Resampling and Retesting:

Shall be as follows:

4.5.1 Bars, Flash Welded Rings, and Stock for Forging, Flash Welded Rings, or Heading: Inaccordance

with AMS 2

371.

4.5.2 Forgings: In accordance with AMS 2374.

5. PREPARATION FOR DELIVERY:

5.1 Sizes:
Except when
in mill lengths
in lengths shgq

5.2 ldentification:
Shall be as fd

5.2.1 Bars: In acq

5.2.2 Forgings: In]

5.2.3 Flash Weld
purchaser &

5.3 Packaging:
The product §

compliance w
transportatior]

of 6 to 20 feet (1.8 to 6.1 m) but not more than 10% of\any shipment
rter than 10 feet (3 m).

llows:
ordance with AMS 2806.
accordance with AMS 2808,

bd Rings and Stock for Forging, Flash Welded Rings, or Heading: As
nd vendor.

hall be prepared for shipment in accordance with commercial practice
ith applicable rules and regulations pertaining to the handling, packag
of thie product to ensure carrier acceptance and safe delivery.

6. ACKNOWLED(

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

shall be supplied

hgreed upon by

and in
ing, and

SMENT:

A vendor shall mention this specification number and its revision letter in all quotations and when

acknowledging

7. REJECTIONS:

purchase orders.

Product not conforming to this specification, or to modifications authorized by purchaser, will be
subject to rejection.
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