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Steel, Maraging, Sheet, Strip, and Plate
18Ni - 7.8Co - 4.9Mo - 0.40Ti - 0.10Al
Consumable Electrode Melted, Solution Heat Treated

UNS K92890

1. SCOPE:;
1.1 Form:

This specificgtion covers a premium aircraft-quality, maraging steel in the form of sheet, strip, and
plate.

1.2 Application:
These produgts have been used typically for large booster rocket applications, pregsure vessels,
and other components requiring through-hardening, without quenching, to a yield stfength of 245 ksi
(1689 MPa) qr higher, but usage is not limited to such applications.

2. APPLICABLE DOCUMENTS:

The following publications form a part of this specification to the extent specified hergin. The latest
issue of SAE ppblications shall apply. The applicable issue of other publications sha|l be the issue in
effect on the dgte of the purchase order.

2.1 SAE Publicatjons:

Available frorh SAE; 400 Commonwealth Drive, Warrendale, PA 15096-0001.

A | AV.VI3 +Cn A Ll 1
Ile IIIC(AI TTCUN I_\IIMI_yQIJ I_IIIIItQ, V\IIUduIIL UUIIUQIUII anu ] IeaL |\€Si:tant Steels and

Alloys, Maraging and Other Highly-Alloyed Steels, and Iron Alloys
AMS 2252 Tolerances, Low-Alloy Steel Sheet, Strip, and Plate
MAM 2252  Tolerances, Metric, Low-Alloy Steel Sheet, Strip, and Plate
AMS 2300 Premium Aircraft-Quality Steel Cleanliness, Magnetic Particle Inspection Procedure
MAM 2300  Premium Aircraft-Quality Steel Cleanliness, Magnetic Particle Inspection Procedure,
Metric (SI) Measurement

AMS 2248

Q
D
3
;
D
D
3

SAE Technical Standards 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 patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 1998 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7154 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS: http://www.sae.org
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2.1 (Continued):

2.2

2.3

AMS 2370

AMS 2750
AMS 2807

ASTM Public

Quality Assurance Sampling and Testing, Carbon and Low-Alloy Steels, Wrought

Products and Forging Stock

Pyrometry

Identification, Carbon and Low-Alloy Steels, Corrosion and Heat Res
Alloys, Sheet, Strip, Plate, and Aircraft Tubing

ations:

istant Steels and

Available fron

ASTM A 370
ASTM A 604
ASTM E 45

ASTM E 112
ASTM E 338
ASTM E 353

ASTM E 399
U.S. Governn

Available fron
Philadelphia,

MIL-STD-163

3. TECHNICAL R

3.1

Composition:

Shall conforni
in accordance
acceptable t

Mechanical Testing of Steel Products

Macroetch Testing of Consumable Electrode Remelted,Steel Bars
Determining the Inclusion Content of Steel

Determining the Average Grain Size

Sharp-Notch Tension Testing of High-Strength Sheet Materials
Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Ot}
Chromium-Nickel-Iron Alloys

Plane-Strain Fracture Toughness of Métallic Materials

hent Publications:

n DODSSP, Subscription Services Desk, Building 4D, 700 Robbins A\
PA 19111-5094.

Steel Mill Products, Preparation for Shipment and Storage

FQUIREMENTS:

to thie percentages by weight shown in Table 1, determined by wet ¢
b With"ASTM E 353, by spectrochemical methods, or by other analytic

n ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

and Billets

ner Similar

enue,

hemical methods
al methods

purchaser
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TABLE 1 - Composition

3.1.1 Prior to pouring, nominal additions of 0.05% calcium, 0.02% zirconium, and 0.003
melt but analysis for these elements need net be made.

made to the

3.1.2 Check Analysis: Composition variations shall megt the requirements of AMS 224

3.2 Melting Pract|ce:

Steel shall be

Element min max
Carbon -- 0.03
Manganese -- 0.10
Silicon -- 0.10
Phosphoros = 6-016
Sulfur -- 0.010
Nickel 17.00 19.00
Cobalt 7.00 8.50
Molybdenum  4.60 5.20
Titanium 0.30 0.50
Aluminum 0.05 0.15

produced by multiple melting using consumable electrode practice in

at least one df the melting cycles shall'be under vacuum.

3.3 Condition:
Hot rolled, so
3.4 Heat Treatms

The product 4

ution heat treated, and descaled.

hallkbe solution heat treated by heating in air to 1500 °F + 25 (816 °C

heat for a time-commensurate with the thickness and the heating procedureand ¢

0% boron shall be

the remelt cycle;

+ 14), holding at

boling 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.

3.5 Properties:

The product shall conform to the following requirements; hardness and tensile testing shall be
performed in accordance with ASTM A 370:

-3-
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3.5.1 As Solution

Treated:

3.5.1.1 Macrostructure: Visual examination of transverse full cross-sections, etched in hot hydrochloric
acid in accordance with ASTM A 604, shall show no pipe or cracks. Porosity, segregation,
inclusions, and other imperfections shall be no worse than the macrographs of ASTM A 604
shown in Table 2.

3.5.1.2 Micro-Inclusion Rating: No specimen shall exceed the.limits shown in Table 3, @
accordang¢e with ASTM E 45, Method D.

3.5.1.2.1 Type E presents the limits for titanium nitrides and shall be rated in the same

Type B.

3.5.1.3 Average (
(See 8.2)

TABLE 2 - Macrostructure Limits

Class Condition Severity
1 Freckles A
2 White Spots A
3 Radial Segregation B
4 Ring Pattern B

TABLE 3 - Micre-Inclusion Rating Limits

Type A B C D E

Thin 15 1.5 15 2.0 3.0
Heavy 1.0 1.0 1.0 15 2.0

SraindSize: Shall be ASTM No. 5 or finer, determined in accordance wj
for\product 0.625 inch (15.88 mm) and under in nominal thickness.

etermined in

Imanner as

th ASTM E 112

3.5.1.4 Hardness

: Shall be not higher than 34 HRC, or equivalent (See 8.3).

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

3.5.2.1 Tensile Properties: Shall be as specified in Table 4.

-4 -
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TABLE 4A - Minimum Room Temperature Tensile Requirements, Inch/Pound Units

Yield
Tensile Strength Elongation, % Elongation, % Elongation, %
Nominal Thickness Strength  at 0.2% Offset  2-Inch or 4D 1-Inch 0.5 Inch
Inches Ksi ksi Gage Length  Gage Length  Gage Length
Up to 0.p36;exct 255 245 = = 1.0
0.030 to 0.045, incl 255 245 - - 2.0
Over 0.045 to 0.065, incl 255 245 - 2.0 --
Over 0.065 to 0.090, incl 255 245 2.5 5.0 --
Over 0.090 to 0.125, incl 255 245 3.0 6.0 --
Over 0.125 to 0.250, incl 255 245 4.0 8.0 --
Over 0.250 to 0.375, incl 255 245 50 - --
Over 0.375 255 245 6.0 - -
TABLE 4B - Minimum Room TemperatureTensile Requirements, Sl Unjts
Yield
Tensile Strength Elongation, %  Elongation, %| Elongation, %
Nominal Thickness Strength at 0.2% QOffset 50.8-mm or 4D 25.4-mm 12.7-mm
MiIIimete:‘]s MPa MRa Gage Length Gage Length| Gage Length
Up to 0.76, excl 1758 1689 -- -- 1.0
0.76 to 1.14, incl 1758 1689 - - 2.0
Over 1.14 to 1.6p, incl 1758 1689 -- 2.0 -
Over 1.65 to 2.29, incl 1758 1689 2.5 5.0 --
Over 2.29 to 3.1, incl 1758 1689 3.0 6.0 -
Over 3.18 to 6.3b, incl 1758 1689 4.0 8.0 -
Over 6.35 to 9.5, incl 1758 1689 5.0 -- -
Over 9.52 1758 1689 6.0 - -

[3.5.2.2 Hardness: Shall be not Tower than 48 HRC, or equivalent (See 8.3).

3.5.2.3 Fracture Toughness: When specified, product shall be subjected to fracture toughness testing.
Method of test and standards for acceptance shall be as agreed upon by purchaser and vendor.
ASTM E 338 is a suggested method of test for sheet. ASTM E 399 is a suggested method of test
for plate.

-5-
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3.6

Quality:

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.

3.6.1 Steel shall be premium aircraft-quality conforming to AMS 2300 or MAM 2300.

3.7

4. QUALITY ASS

4.1

4.2

4.3

4.4

4.5

Tolerances:

Shall conforni

Responsibility

to all applicable requirements of AMS 2252 or MAM 2252.

URANCE PROVISIONS:

for Inspection:

The vendor of the product shall supply all samples for vendor's'tests and shall be r¢sponsible for
required tests. Purchaser reserves the right:te. Sample and to perform any

esting deemed necessary to ensure that the product conforms to the fequirements of
this specification.

performing al
confirmatory
Classification

All technical 1f
applicable.

Sampling ang
Shall be in ag

Reports:

of Tests:

equirements are acceptance tests and shall be performed on each heat or lot as

Testing:

cordance with AMS 2370.

The vendor of the product shall furnish with each shipment a report showing the results of tests for
pesition, macrostructure, micro-inclusion rating, grain size, and frequéncy-severity

chemical coni

cleanliness rd

ting of each-heat and-the results of tests on-each-lot for tensile propefties, hardness,

and, when specified, fracture toughness after maraging. This report shall include the purchase order
number, heat number, AMS 6520C, size, and quantity.

Resampling and Retesting:

Shall be in accordance with AMS 2370.

-6-
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