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1. SCOPE:

in the|form of sheet, strip, and plate.

documents shall be as specified in AMS"2350.

PA 15096.

2.1.1 Aeyospace Material Spedifications:

1.1 Form: |This specification covers a premium aircraft-quality, mardging steel

1.2 Application: Primarily for large booster rocket appPications, pitessure
vessel$, and other components requiring through<hdrdening, withoyt
quenching, to a yield strength of 245,000 psi {1689 MPa) or highgr.

2.  APPLICABLE DOCUMENTS: The following publications form a part of [this
specification to the extent specified her&in. The latest issue gf Aerospace
Material Specifications shall apply. The applicqble issue of other

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Wdrrendale,

Chemical:Check Analysis Limits, Wrought Corrosion |and Heat

AM$ 2248 -
Resistant Steels and Alloys, Maraging and Other [Highiy-
Alloyed Steels, and Iron Alloys

AM$ 2252 - Tolerances, Low-Alloy Steel Sheet, Strip, and Platfle

MAM 2252 -~Tolerances, Metric, Low-Alloy Steel Sheet, Strip, [and Plate

AM3 2300-="Premium Aircraft-Quality Steel Cleanliness, Magnetlic Particle
Inspection Procedure

MAN 2300 - Premium Alrcraft-Quality Steel Cleanliness, Magnetlic Particle

AMS 2350 - Standards and Test Methods

AMS 2370 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,
Wrought Products Except Forgings and Forging Stock

AMS 2750 - Pyrometry

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any particular infringement

arising therefrom, is the sole responsibility of the user.”

means is strictly prohibited without the written consent of the publisher.
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadeiphia, PA 19103.

2.3

2.3.1

ASTM A370
ASTM A604

and Billets

Mechanical Testing of Steel Products
Macroetch Testing of Consumable Electrode Remelted Steel Bars

ASTM E45 - Determining the Inclusion Content of Steel

ASTM E112 - Determining Average Grain Size

ASTM E338 - Sharp-Notch Tension Testing of High-Strength Sheet Materials

ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and
Qtheyr Similar Chromium-Nickel-Iron A]]nyc

ASTM E399 - Plane-Strain Fracture Toughness of Metallic Materials

U.S. Ggvernment Publications: Available from‘Commanding Officer,

Naval

Publicdtions and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

Militlary Standards:

MIL-9TD-163 - Steel Mill Products, Preparation-for Shipment‘and Storage

3. TECHNICAL REQUIREMENTS:

3.1
0

3.1.1

3.1.2

3.2 Condition:

Composiltion: Shall conform to the following percentages by weigh

determined by wet chemical methods in ac¢cordance with ASTM E353,
spectrqchemical methods, or by other abalytical methods acceptabl

purchader:

min
Carbon -
Manganese -
Sildcon -
Phosphorus N
So1fur -
Nickel 17.00
Cobalt 7.00
Molybdenum 4.60
Titanium 0.30
Aluminum 0.05

max
0.03
0.10
0.10
0.010
0.010
19.00
8.50
5.20
0.50
0.15

ot

by
e to

Prior to pouring, 0.05% calcium, 0.02% zirconium, and 0.003% boron shall
be added to the melt but analysis for these elements need not be made.

Check Analysis: Composition variations shall meet the requirements of

AMS 2248,

Hot rolled, solution heat treated, and descaled.
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3.3 Heat Treatment: The product shall be solution heat treated by heating in
0 air, to 1500°F + 25 (816°C + 14), holding at heat for a time commensurate
with the thickness and the heating procedure, and cooling in air.
Continuously-rolled product may be solution heat treated at temperatures
higher than 1500°F (816°C) provided the product is re-solution heat treated
at 1500°F + 25 (816°C + 14). Pyrometry shall be in accordance with AMS
2750.
3.4 Properties: The product shall conform to the following requirements;
hardness and tensile testing shall be performed in accordance with ASTM A370:
3.4.1 As .U}utalun Freated:
3.4.1.1 Macrostructure: Visual examination of transverse sections as in 4.3.1,
0 efched in accordance with ASTM A604, shall show no pipé-or cjracks.
Pgrosity, segregation, inclusions, and other imperfections shall be no
wqrse than the following macrographs of ASTM A604:
Class Condition Severity
1 Freckles A
2 White Spots A
3 Radial Segregation B
4 Ring Pattern B
3.4.1.2 Micro-Inclusion Rating: No specimen as in 4.3.2 shall exceeld the
fqllowing 1imits, determined in“accordance with ASTM E45, Melthod D:
Inclusion Rating, Worse Field
, Type A B C D E
Thin 15 1.5 1.5 2.0 3.0
Heavy 1.0 1.0 1.0 1.5 2.0
3.4.1.2.1 [Type E isntitanium nitrides and shall be rated in the same| manner as
Type B.
3.4.1.3 Grain ‘Size:
3.4.1.3.1 Product0-625—Tneh—5-88—mm—ard—Under—in—Nominat—Thickness: Shall
be predominantly 5 or finer with occasional grains as large as 3
permissible, determined by comparison of a polished and etched
specimen with the chart in ASTM El112.
3.4.1.3.2 Product Qver 0.625 Inch (15.88 mm) in Nominal Thickness: Shall be as

agreed upon by purchaser and vendor.
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3.4.1.4 Hardness: Shall be not higher than 34 HRC, or equivalent.

3.4.2 After Maraging: Product shall have the following properties after being
maraged by heating to 900°F + 10 (482°C 1+ 6), holding at heat for
3 - 5 hours, and cooling in air.

3.4.2.1 Tensile Properties: Shall be as specified in Table I.

TABLE 1
Tensile Strength, minimum 255,000 psi
YigdTd Strength at 0.2% Offset, minimum 245,000 ps'
Elgngation in gage length specified,
%, [minimum
Nominal Thickness Gage Length
Inches 2 Inches or 4D » Inch 0]5 Inch
Up to 0.030, excl - - 1.0
0.030 to 0.045, incl - - 2.0
Over 0.045 to 0.065, incl - 2.0 -
Ovdr 0.065 to 0.090, incl 2.5 5.0 -
Ovdr 0.090 to 0.125, incl 3.0 6.0 -
Ovdr 0.125 to 0.250, incl 4.0 8.0 -
Ovdr 0.250 to 0.375, incl 5.0 - -
Ovdr 0.375 6.0 - -
TABLF 1 (SDD
Tersile Strength, minimum 1758 MPa
Yigdld Strength at 0.2% Offset, minimum 1689 MPa
Elgngation in gage Jlength specified,
%, [minimum
Nominal Thdickness Gage Length
Mitlimetres 50.8 mm or 4D 25.4 mm 12.7 mm
Up-to 0.76, excl - - 1.0
076 to 1.14, incl - - 2.0
Ovdr-0.14 to 1.65, incl - 2.0 -
Over 1.65 to 2.29, incl 2.5 5.0 -
Over 2.29 to 3.18, incl 3.0 6.0 -
Over 3.18 to 6.35, incl 4.0 8.0 -
Over 6.35 to 9.52, incl 5.0 - -
Over 9.52 6.0 - -

3.4.2.2 Hardness: Should be not lower than 48 HRC, or equivalent, but the
product shall not be rejected on the basis of hardness if the tensile
property requirements of 3.4.2.1 are met.

N
~-
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3.4.2.3 Fracture Toughness:
fracture toughness

S
S
t

3.5.1

MAM 2300.

testing.

hall be as agreed upon by purchaser and vendor. ASTM E338
uggested method of test for sheet.

est for plate.

Quality:

Steel shall be premium-aircraft-quality conforming to AMS 2300 or
It shall be multiple melted using consumable electrode practice

When specified, product shall be subjected to
Method of test and standards for acceptance

is a

ASTM 399 is a suggested method of

in the remelt cycle; at least one of the melting cycles shall be under

con

4. QUALITY

ition, sound, and free from foreign materials and from im

detrimental to usage of the product.

ASSURANCE PROVISIONS:

Respomsibility for Inspection:

The vendor-of the product shall

sampl
requi
requi
conf'i
the r

requi
shall

shall
origi

spe

pro

Classification of Tests:

Sampling:

¢s for vendor's tests and shall becresponsible for perform
red tests. Results of such tests ‘shall be reported to the
red by 4.4. Purchaser reserves,the right to sample and to

¢quirements of this specification.
Tests to determine conformance to all

rements of this specifciation are classified as acceptance
be performed on_éach heat or lot as applicable.

be the consumable electrode remelted ingots produced from
pally melted as a single furnace charge.

imens  obtained from the finished slab or billet or suitab

SamEles for macrostructure rating (3.4.1.1) shall be full cro

rmatory testing deemed necessary to ensure that the product

The|product, as received by purchaser, shall be uniform An_quality and

erfections

Shall conform to all applicable requirements of AM$ 2252 or

supply all
ng all
purchaser as
perform any
conforms to

technical
tests and

Shall bé jin accordance with AMS 2370 and the followipg; a heat

steel

Es-sectional
e rerolled

Gct representing the top and bottom of each ingot in the heat.

Samples for micro-inclusion rating (3.4.1.2) shall be obtained from the

finished slab or billet or suitable rerolled product and shall consist of
not less than four specimens representing the top and bottom of the first
and last ingot from a heat yielding 10 or fewer ingots or not less than
six specimens representing the top and bottom of the first, middle, and

1as

t usable ingot from a heat yielding more than 10 ingots.
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4.4 Reports:
4.4.1 The vendor of the product shall furnish with each shipment a report

4.4.2

4.5 Re

showing the results of tests for chemical composition, macrostructure,
micro-inclusion rating, grain size, and frequency-severity cleanliness
rating of each heat and the results of tests on each lot for tensile
properties, hardness, and, when specified, fracture toughness after

maraging. This report shall include the purchase order number,
number, AMS 6520B, size, and quantity.

heat

The vendor of finished or semi-finished parts shall furnish with each

shipnfent & report showing the purchase order number, AMS 65208,

or ofher direct supplier of product, part number, and quantity-

contractor
When

prodyct for making parts is produced or purchased by the parts pendor,
that |vendor shall inspect each Tot of product to determifie“confprmance to

the requirements of this specification and shall include”in the
eithgr a statement that the product conforms or copies of labor
reponts showing the results of tests to determine conformance.

samplling and Retesting: Shall be in accordance with AMS 2370.

5. PRE

PARATION FOR DELIVERY:

5.1 1d

entiflication: The product shall be identified as in 5.1.1 unle

pu
5.1.1

5.1.1.1

5.1.1.2

rchader permits a method from 5.1.2:

Each |sheet, strip, and plate sha™ be marked on one face, in th
respgctive location indicated below, with AMS 6520B, heat numbe
manuflacturer's identification;-and nominal thickness. The char
shallf be of such size as to be legible, shall be applied using

markifng fluid, and shall be removable in hot alkaline cleaning

withgqut rubbing. The_markings shall have no deleterious effect
product or its performance and shall be sufficiently stable to

normyl handling. The specification number, manufacturer's iden
and nominal thigkness shall be continuously line marked; the he
may be included-in the line marking or may be marked at one loc
each [piece.

report
htory

£ S

s

-

N

hcters

h sUitable
tolution
on the
withstand
Fification,
it number
ption on

Flalt Strip 6 Inches (152 mm) and Under in Width: Shall be ma

‘ked in one

or hore lengthwise rows of characters recurring at intervals pot greater

than 3 feet (9T mm).
Flat Sheet, Flat Strip Over 6 Inches (152 mm) in Width, and P

late:

Shall be marked in lengthwise rows of characters recurring at

intervals

not greater than 3 feet (914 mm), the rows being spaced not more than

6 inches (152 mm) apart and alternately staggered.

@,
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