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Table 1 - Composition

Element Min Max
Carbon -- 0.12
Manganese -- 0.10
Silicon -- 0.50
Sulfur -- 0.015
Chromium 18.00 20.00
Cobalt 10.00 12.00
Molybdenum 9.00 10.50
Titanium 3.00 3.30
Aluminum 1.40 1.60
Boron (3.1.1) 0.0030 0.010
Copper -- 0.50
Nickel remainder

3.1.1  Boron may be |ess than 0.0030% by weight, determined on sheet and strip unde€r0.050 inc

thickness, proyided the specified requirement is met on stock prior to rolling into sheet or st
The producer mnay test for any element not listed in Table 1 and includé.this analysis in the

of any element not listed in the composition table is not a basis Aor/rejection unless lim
specified by thge purchaser.

3.1.3 Check Analysig
Composition variationg shall meet the applicable requirements of AMS2269.
3.2 Melting Practice
Alloy shall be multiple melted using vacuum induction-followed by consumable electrode practice in
3.3 Condition
The product shall be sdipplied in the following condition:
3.3.1  Sheet and Strip
Hot or cold rolled, solufion heat'treated, and, unless solution heat treatment is performed in an atmo

finish, descaled having|a surface appearance in accordance with ASTM B906 and AS4194 compara
as applicable.

h (1.27 mm) in nominal
Fip.

eport of 4.4. Reporting
its of acceptability are

the remelt cycle.

phere yielding a bright
ple t0 3.3.1.1 0r 3.3.1.2

3.3.1.1  Sheet
No. 2D finish.
3.3.1.2 Strip

No. 1 strip finish.
3.3.2 Plate
Hot rolled, solution heat treated, and descaled.

3.4 Solution Heat Treatment

Pyrometry shall be in accordance with AMS2750.
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3.4.1 Except as specified in 3.4.1.1, product shall be solution heat treated by heating in a suitable atmosphere to
1975 °F + 25 °F (1079 °C + 14 °C), holding at the selected temperature for not less than 60 minutes per inch
(25 mm) of nominal thickness, and cooling at a rate equivalent to a rapid air cool or faster.
3.4.1.1  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 material producer and validated by
testing of product to the other requirements of this specification.
3.4.1.2 For product 0.010 inch (0.25 mm) and under in nominal thickness, a dew point of -60 °F (-50 °C) or lower is
recommended when using hydrogen or argon atmosphere.
3.5 Properties

The product shall conform to the following requirements:

3.5.1 As Solution Hgat Treated
3.5.1.1  Tensile Properties
Shall be as shown in Tpble 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 or 4D
Inches ksi, Max ksi, Max %, Min
Up to 0.015, incl 170 100 20
Over 0.015t0 0.115, incl 170 100 30
Over 0.115 t0 0.1874, incl 180 115 30
Qver 0.1874 195 140 30
Table 2B'- TFensile properties, Sl units
Tensile Yield Strength Elongation i
Nominal Thickness Strength at 0.2% Offset 50 mm or 4L
Millimeters MPa, Max MPa, Max %, Min
Up t0,0:38, incl 1172 689 20
Qver 0.38 10,2.92, incl 1172 689 30
Qver 2.92:10'4.760, incl 1241 793 30
Qver 4760 1344 965 30
3.5.1.1.1 For produ +6-646—mch (025 ||||||) and—umder—momirat-thickness; plupcﬁica may De established using a

sample up to 0.025 inch (0.64 mm) in nominal thickness from the same master coil and heat. The supplier's
certification of test shall indicate the thickness at which the room temperature tensile test was performed.

3.5.1.1.2

produced 1 year after the publication date of this specification.

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

Page 4 of 9
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3.5.1.2 Hardness

Hardness shall be not higher than shown in Table 3, or equivalent (see 8.2), determined in accordance with ASTM E18; for
thin gauges, where superficial hardness testing is impractical, microhardness testing in accordance with ASTM E384 may
be used. Product shall not be rejected on the basis of hardness if the tensile property requirements of 3.5.1.1 are acceptable,
determined on specimens taken from the same sample as that with nonconforming hardness or from another sample with
similar nonconforming hardness.

Table 3 - Maximum hardness requirement

Nominal Thickness Nominal Thickness
Inches Millimeters Hardness
Up to 0.040, incl Up to 1.02, incl 75 HR15N
Over 0.070 t0 0.1874, incl  Over 1.78 to 4.760, incl 30 HRC

3.5.1.3 Bending
Product shall have a tgst sample prepared nominally 0.750 inch (19.06 mm) in width, with its axis of bending parallel to the
direction of rolling, andl shall withstand, without cracking, bending in accordance-with ASTM E290 through an angle of
180 degrees around a diameter equal to the bend factor shown in Table 4 times the nominal thickngss of the product.

Table 4 - Bending parameters

Nominal Thickness Nominal Thickness Bend
Inches Millimeters Factor
Up to 0.062, incl Up to 1.57, incl 2
Over 0.062 to 0.125, incl Over 1.57 to 3.18, incl 2.5
Over 0.125 to 0.1874, incl Over 3.18 to 4.760, incl 3

3.5.1.4  Property requirements for product outside'of the range covered by Table 3 or 4 shall bel agreed upon between
the purchasegr and producer.

3.5.1.5 Average Grgin Size
Average grain size shgll be ASTM No«3.0r finer, determined in accordance with ASTM E112.

3.5.1.6  Microstructufe

Metallographic examination¥shall disclose no significant alloy-depleted layer or other undesirdble surface condition.
Standards for acceptarrce of the microstructure shall be as agreed upon by the purchaser and prodticer.

3.5.2 Response to Precipitation Heat Treatment

Samples from the product shall have the following properties after being precipitation heat treated by heating to
1400 °F + 15 °F (760 °C + 8 °C), holding at heat for not less than 16 hours, and cooling at a rate equivalent to cooling in air:

3.5.2.1  Tensile Properties — Response to Heat Treatment
3.5.2.1.1 At Room Temperature

Shall be as shown in Table 5, determined in accordance with ASTM E8/E8M.
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Table 5A - Minimum room temperature tensile properties — response to heat treatment, inch/pound units

Tensile Yield Strength Elongation in

Nominal Thickness  Strength at 0.2% Offset 2 Inches or 4D
Inches ksi ksi %
Up to 0.020, incl 160 120 6
Over 0.020 170 130 10

Table 5B - Minimum room temperature tensile properties — response to heat treatment, Sl units

Nominal Thickness
Millimeters

Tensile
Strength
MPa

Yield Strength
at 0.2% Offset

MPa %

Elongation in
50 mm or 4D

Up
Ov

to 0.51, incl
er 0.51

6
10

1103
1172

827
896

3.5.2.1.1.1  For prog

sample

uct 0.010 inch (0.25 mm) and under in nominal thickness, propefti€s may
p to 0.025 inch (0.64 mm) in nominal thickness from the same.master coil g

be established using a
d heat. The supplier’s

certificatjon of test shall indicate the thickness at which the room temperature tensile ftest was performed.

3.5.2.1.1.2 Unlessa
within a
yield stre
(0.05 mn
for sped
rate indi
(0.05 mn
produce
3.5.21.2 At 1400 °H
Shall be as specified
(760 °C £ 6 °C), held g

k heat for not less than,20.minutes before testing, and tested at 1400 °F £ 10

therwise specified, the strain rate shall be set at 0.005.n/in/min (0.005 mm/

in, the speed of the testing machine shallibe set between 0.0
imens not having a reduced section) per‘minute. Alternatively, an ex
cator may be used to set the strain® rate between 0.05 in/in/m
n/mm/min and 0.5 mm/mm/min). The requirement for compliance become

1 year after the publication date of this specification.
(760 °C)

n Table 6, determined in(accordance with ASTM E21 on specimens heat

/min) and maintained

tolerance of +0.002 in/in/min (£0.002 mm/mm/mif)) through 0.2% offset|yield strain. After the

infin and 0.5 in/in

n/mm and 0.5 mm/mm) of the length of the reduced parallel section (or distance between the grips

ensometer and strain
n and 0.5 in/in/min
5 effective for material

2d to 1400 °F + 10 °F
°F (760 °C % 6 °C).

Table 6A - Minimum 1400 °F-tensile properties — response to heat treatment, inch/gound units

Tensile Yield Strength Elongation in

Nominal Thickness Strength  at 0.2% Offset 2 Inches or 4D
Inches Ksi ksi %
Up-to 0.020, incl 130 110 3
Qver 0.020 140 110 3

Table 6B - Minimum 760 °C tensile properties — response to heat treatment, SI units

Tensile Yield Strength Elongation in

Nominal Thickness Strength  at 0.2% Offset 50 mm or 4D
Millimeters MPa MPa %
Up to 0.51, incl 896 758 3
Over 0.51 965 758 3

3.5.2.1.2.1

For product 0.010 inch (0.25 mm) and under in nominal thickness, properties may be established using a

sample up to 0.025 inch (0.64 mm) in nominal thickness from the same master coil and heat. The supplier’s
certification of test shall indicate the thickness at which the elevated temperature tensile test was performed.
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3.5.2.2 Hardness — Response to Heat Treatment

Shall be not lower than 35 HRC, or equivalent (see 8.2), determined in accordance with ASTM E18; for thin gauges where
superficial hardness testing is impractical, microhardness testing in accordance with ASTM 384 may be used. Product shall
not be rejected on the basis of hardness if the tensile property requirements of 3.5.2.1.1 are acceptable, determined on
specimens taken from the same sample as that with nonconforming hardness or from another sample with similar
nonconforming hardness.

3.6 Any exceptions shall be authorized by the purchaser and reported as in 4.4.4.
3.7  Quality

The product, as received by the purchaser, shall be uniform in quality and condition, sound, and free from foreign materials
and from imperfections detrimental to usage of the product.

3.8 Tolerances
Tolerances shall confofm to all applicable requirements of AMS2262.

3.9 Production, distrbution, and procurement of metal stock shall comply with AS6279. After production and certification
to the specified nequirements, cutting in a plane perpendicular to the short transverse dimens|on is permitted.

4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility fof Inspection

The producer of the prpduct shall supply all samples for the producer's tests and shall be responsilble for the performance
of all required tests. The purchaser reserves the right to sample and to perform any confirmatory tesfing deemed necessary
to ensure that the product conforms to specified requirementst
4.2 Classification of [Tests

All technical requirements are acceptance tests and.shall be performed on each heat or lot as appligable.
4.3 Sampling and Tgsting

Sampling and testing shall be in accordance with AMS2371.

4.3.1 If using an alt¢rnate size-as-in 3.5.1.1.1, 3.5.2.1.1.1, or 3.5.2.1.2.1, samples for these three tests shall be taken
from the same|alternate size from the same master coil and heat.

44 Reports

The producer of the product shall furnish with each shipment a report showing the producer’'s name and country where the
metal was melted (e.g., final melt in the case of metal processed by multiple melting operations) and the following results
of tests and relevant information:

4.4.1 For each heat:

Composition.
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