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AMS2269
AMS2283
AMS2371

Products and Forging Stock
AMS2750 Pyrometry
AMS2807

Plate, and Aircraft Tubing
AS7766

Terms Used in Aerospace Metals Specifications

Chemical Check Analysis Limits, Nickel, Nickel Alloys, and Cobalt Alloys

Composition Testing Methods for Nickel- and Cobalt-Based Alloys

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

Identification, Carbon and Low-Alloy Steels, Corrosion- and Heat-Resistant Steels and Alloys, Sheet, Strip,
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Table 1 - Composition

3.11
of any elemen
specified by th
3.1.2 Check Analysis

Composition variationg
3.2 Melting Practice
Alloy shall be produce
melted under vacuum.

by vacuum induction

3.3 Condition

Element Min Max
Carbon - 0.06
Manganese - 0.35
Silicon - 0.35
Phosphorus -- 0.020
Sulfur -- 0.015
Chromium 14.50 17.50
Nickel 39.00 44.00
Columbium (Niobium)| 2.50 3.30
Tantalum - 0.05
Titanium 1.50 2.00
Aluminum - 0.40
Boron - 0.006
Copper -- 0.30
Iron remainder

The producer 1nay test for any element not listed in Table 1 and include this analysis in the
t not listed in the composition table is not a basis for rejection unless Ilim

b purchaser.
D

shall meet the applicable requirements of AMS2269.

1 by multiple melting using consumable electrode practice in the remelt cyc
If consumable electrode remelting¢s not performed in vacuum, electrodes th
elting shall be used for remelting.

The product shall be siyipplied in the following.condition:

3.3.1 Sheet and Stri

Sheet and strip shall 4
atmosphere yielding a

3.3.2 Plate

D

e hot or ¢old rolled, solution heat treated, and, unless solution heat treatm
bright finish, descaled producing a uniform finish.

report of 4.4. Reporting
its of acceptability are

e or shall be induction
ht have been produced

ent is performed in an

Plate shall be hot rolled, solution heat treated, and descaled.

3.4 Heat Treatment

No specific solution heat treatment is specified, but it is recommended that the product be solution heat treated by heating
in a suitable protective atmosphere to a temperature within the range 1750 to 1850 °F (954 to 1010 °C), holding at the
selected temperature within £25 °F (+14 °C) for a time commensurate with section thickness but not less than 5 minutes,
and cooling at a rate equivalent to an air cool or faster. Pyrometry shall be in accordance with AMS2750.

3.41

Continuous Heat Treatment

When continuous heat treating is used, process parameters (e.g., furnace temperature set points, heat input, travel rate,
etc.) for continuous heat-treating lines shall be established by the producer and validated by testing of product to the

requirements of 3.5.
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3.5 Properties

The product shall conform to the following requirements:

3.5.1 As Solution Heat Treated

As solution heat-treated properties for product 0.005 inch (0.12 mm) and over shall be as follows:

3.5.1.1  Tensile Properties

Tensile properties shall be as shown in Table 2, determined in accordance with ASTM E8/E8M.

Table 2A - Tensile properties, inch/pound units

Tensile Yield Strength Elongation in
Nominal Thickness Strength | at 0.2% Offset 2 Inches or4D
Inches ksi, Max ksi, Max %, Min
Up to 0.1875, excl 130 80 30
0.1875 and over 140 90 30
Table 2B - Tensile properties, Sl units
Tensile Yield Strength Elongation in
Nominal Thickness Strength at 0.2% Offset 50 mm or 4D
Millimeters MPa, Max MPay Max %, Min
Up t0 4.762, excl 896 552 30
4.762 and over 965 621 30

Page 4 of 7

3.5.1.2 Hardness

Solution heat-treated hprdness shall be not higher than shown in Table 3, or equivalent (see 8.2), defermined in accordance
with ASTM E18. Prodyct shall not be rejected on the basis of hardness if the tensile properties of B.5.1.1 are acceptable,
determined on speciméns taken from the same sample as that with nonconforming hardness or from another sample with
similar nonconforming hardness.

Table 3 - Maximum hardness

Nominal Thickness Nominal Thickness
Inches Millimeters Hardness
Up-to 0.1875, excl Up to 4.762, excl 102 HRB
0.1875 and over 4.762 and over 25 HRC

3.5.1.3 Bending

Product under 0.1875 inch (4.762 mm) in nominal thickness shall be transverse tested in accordance with ASTM E290.
Testing shall be performed at room temperature. Bend requirements shall be in accordance with Table 4. When visually
examined, the specimen shall exhibit no cracking. In case of dispute, the results of tests using the guided bend test of
ASTM E290 shall govern.

Table 4 - Bending parameters

Nominal Thickness Nominal Thickness Angle
Inches Millimeters Degrees  |Bend Radius!"-?
Up to 0.050, incl Up to 1.27, incl 180 min 0.5t
Over 0.050 to 0.1875, excl Over 1.27 t0 4.762, excl 180 min 1t

() Bend radius is defined as a bend factor multiplied by the nominal thickness (t).
@) Prior versions of this specification may have specified a bend factor and a bend diameter in lieu of
bend radius.
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3.5.14

Average Grain Size

The average grain size shall be as shown in Table 5, determined in accordance with ASTM E112.

3.5.1.5

Specimens from the

Table 5 - Average grain size

Nominal Thickness Nominal Thickness ASTM
Inches Millimeters Grain Size No.
Up to 0.1875, excl Up to 4.762, excl 5 or finer
0.1875 and over 4.762 and over 4 or finer

Susceptibility to Intergranular Attack

roduct shall pass the intergranular corrosion test performed in accordance with ASTM A262,

Practice E.

3.5.2 Response to A
The product shall hay
(732 °C £ 8 °C), holdin
(621 °C £ 8 °C), holdin
(56 °C) per hour coolin
at 1150 °F + 15 °F (62
Pyrometry shall be in g
3.5.2.1 Tensile Prop
Tensile properties in rqg
determined in accorda

Table ¢

recipitation Heat Treatment

ccordance with AMS2750.

nce with ASTM E8/E8M.

erties - Response to Heat Treatment

sponse to heat treatment for product 0.005 inch (0.12 mm) and over shall b,

e the following properties after being precipitation heat treatedby heating to 1350 °F £ 15 °F
g at heat for 8 hours + 0.25 hour, cooling at a rate of 100 ’F{56 °C) per H
jat 1150 °F £ 15 °F (621 °C = 8 °C) for 8 hours + 0.25 hourgand cooling in a
g rate to 1150 °F £ 15 °F (621 °C £ 8 °C), the furnace céoling may be at any
1 °C £ 8 °C) is adjusted to give a total precipitation heat-treatment time of pot less than 18 hours.

our to 1150 °F £ 15 °F
r. Instead of the 100 °F
rate provided the time

e as shown in Table 6,

fts

A - Minimum tensile properties‘=response to heat treatment, inch/pound units

Tensile Yield Strength Elongation in

Nominal Thickness Strength | at0.2% Offset | 2 Inches or 4D
Inches ksi ksi %
Up to 0.1875, exc 175 145 12
0.1875'and over 170 145 12

Tdble 6B - Minimum tensile properties - response to heat treatment, Sl un

Tensile Yield Strength Elongation in

Nominal Thickness Strength at 0.2% Offset 50 mm or 4D
Millimeters MPa MPa %
Up to 4.762, excl 1207 1000 12
4.762 and over 1172 965 12

3.5.2.11

Unless otherwise specified, the strain rate shall be set at 0.005 in/in/min (0.005 mm/mm/min) and maintained

within a tolerance of +0.002 in/in/min (£0.002 mm/mm/min) through 0.2% offset yield strain. After the yield
strain, the speed of the testing machine shall be set between 0.05 in/in and 0.5 in/in (0.05 mm/mm and
0.5 mm/mm) of the length of the reduced parallel section (or distance between the grips for specimens not
having a reduced section) per minute. Alternatively, an extensometer and strain rate indicator may be used to
set the strain rate between 0.05 in/in/min and 0.5 in/in/min (0.05 mm/mm/min and 0.5 mm/mm/min). The
requirement for compliance becomes effective for material produced 1 year after the publication date of

this specifi

cation.
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