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UNS K91970
1. SCOPE:
1.1 Form:
This specification covers a maraging steel in the form of(kolled on forged
plate.
1.2 Applicatio
This produ¢t has been used typically for heat treated parts requiring a
combinatiof of high strength, toughness, and weldability, but usagdq is not
Timited to|such applications.
2. APPLICABLE QOCUMENTS:
The followifg publications form a pa«¥ of this specification to the |extent
specified he¢rein. The latest issuer-of SAE publications shall apply] The
applicable {1ssue of other publications shall be the issue in effect |on the
date of the|purchase order.
2.1 SAE Publicqtions:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0Q01.
AMS 2242 Tglerances, Corrosion & Heat Resistant Steel, Iron Alloy,
T{tapniam, and Titanium Alloy Sheet, Strip, and Plate
MAM 2242 Tglerances, Metric, Corrosion & Heat Resistant Steel, Iron Alloy,
TtHtamom,—anmd—Ttamrom AT oy —Sheet;—Strip,—anmd—Ptate

AMS 2248 Chemical Check Analysis Limits, Wrought Corrosion and Heat
Resistant Steels and Alloys, Maraging and Other Highly-

AT

loyed Steels, and Iron Alloys

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 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 1991 Society of Automotive Engineers, Inc.
All rights reserved.
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TECHNICAL RE

SAE Publications (Continued):

AMS 2370 Quality Assurance Sampling and Testing of Carbon and Low-Alloy
Steel, Wrought Products and Forging Stock

AMS 2630 Ultrasonic Inspection, Product Over 0.5 Inch (12.5 mm) Thick

AMS 2807 Identification, Carbon and Low-Alloy Steels, Corrosion and Heat
Resistant Steels and Alloys, Sheet, Strip, Plate, and Aircraft
Tubing

ASTM Publications:

Available

PA 107103-7187

ASTM A 370
ASTM A 604

ASTM E 353
ASTM E 399
u.s.

Gover

Available
Robbins A

MIL-STD-14

Composition:
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Mechanical Testing of Steel Products

Macroetch Testing of Consumable Electrode Remelted)Steel
and Billets

Chemical Analysis of Stainless, Heat-Resisting,.Maraging
Other Similar Chromium-Nickel-Iron Alloys
Plane-Strain Fracture Toughness of Metalld.c Materials

ment Publications:
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enue, Philadelphia, PA 19111-5094.

Building 4D,

3 Steel Mill Products, Preparation for Shipment and Sto
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TABLE 1 - Composition

Element min max

Carbon 0.10 0.14

Manganese 0.05 0.25

Silicon -- 0.10

Phosphorus -- 0.010

Sulfur -- 0.006

Chromium 1.80 2.20

Nickel 9.50 10.50

Cobalt 7.50 8.50

Molybdenum 0.90 1.10

Titanium -- 0.015

Aluminum -- 0.025

Oxygen -- 0.0025, (25 ppm)

Nitrogen -- 0.0075~75 ppm)

.1.1 Check Anglysis: Composition variations shall.mé€et the applicablsg
requiremgnts of AMS 2248. No variation over.gaximum is permitted for
oxygen anjd nitrogen.

.2 Condition:

Plate shall be supplied in the follaowing condition:

.2.1 Rolled Plate: Hot rolled, soldbion heat treated, and descaled.

.2.2 Forged Plate: Hot finished, solution heat treated, and descaled.

.3 Heat Treatment:

Plate shall be solu¢ion heat treated as in 3.4.1 or 3.4.2, as applilcable,
holding at|heat far)sufficient time to ensure complete transformatilon, and
quenching 1n agjtated water sufficiently cool (See 8.2) to develop [the
properties |spgeified herein.

Plate 2.0 Inches (51 mm) and Under in Nominal Thickness:

Shall

be

solution heat treated by heating in air to 1525 °F * 25 (829 °C = 14) and

quenching.

Plate Over 2.0 Inches (51 mm) in Nominal Thickness:

Shall be solution

heat treated by heating in air to 1650 °F £ 25 (899 °C = 14), quenching,

reheating to 1525 °F + 25 (829 °C £ 14), and quenching.
Properties:

Plate shall

impact testing shall be performed in accordance with ASTM A 370:

conform to the following requirements; hardness, tensile, and
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3.4.1 As Solution Heat Treated:
3.4.1.1 Hardness: Shall be not Tower than 42 HRC, or equivalent.

3.4.1.2 Macrostructure: Visual examination of transverse sections from slabs,
billets, or suitable rerolled product, etched in hot hydrochloric acid
in accordance with ASTM A 604, shall show no pipe or cracks. Porosity,
segregation, inclusions, and other imperfections for product 36 square
inches (232 cm?) and under in nominal cross-sectional area shall be no
worse than the macrographs of ASTM A 604 shown in Table 2.
Macrostructure standards for product over 36 square inches (232 cm?)
in nominal cross-sectional area shall be as agreed upon by purdhaser and
vendor

TABLE 2 - Macrostructure

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

3.4.2 After Aging: Plate shall meet the-requirements of 3.5.2.1, 3.5.4.2, and
3.5.2.3 4fter being aged by heatihg to 950 °F = 10 (510 °C = 6), |holding
at heat for not Tess than 5 heuns for sections 2.0 inches (51 mm)| and
under in|nominal thickness and:>for 10 hours + 0.5, -0, for thickdr
sections) and cooling in air.

3.4.2.1 Tensila Properties:~Shall be as shown in Table 3.

TABLE 3A - Minimum Tensile Properties

Tensile Yield Strength Elongation Reduction
Nominal THiGkhess Strength at 0.2% Offset in 4D of Area
Inch€s RS RS A %
0.375 to 2.000, incl 190 180 14 62
Over 2.000 to 4.000, incl 190 175 15 60
Over 4.000 to 8.000, incl 190 170 15 50



https://saenorm.com/api/?name=6d8b2926a1786f5765dfe0631818316e

AMS 6544B SAE AMS 6544B

TABLE 3B - Minimum Tensile Properties, SI

Tensile Yield Strength Elongation Reduction
Nominal Thickness Strength at 0.2% Offset in 4D of Area
Millimeters MPa MPa % %
9.52 to 50.80, incl 1310 1241 14 62
Over 50.80 to 101.60, inc] 1310 1207 15 60
Over 101.60 to 203.20, inc] 1310 1172 15 50

3.4.2.1.2 Tengile properties for plate under 0.375 inch (9.52 mmy~or qver
8.000 inches (203.20 mm) in nominal thickness shallcobe as agreed upon
by purchaser and vendor.

3.4.2.2 Impact Strength: Shall be as shown in Table 4

TABLE 4A - Impact Strength

Charpy V-Notch

Nominal Thickness at 0°F
Inches Foot Pounds
0.500 to 2000, incl 60
Over 2.000 t@,4.000, incl 45
Over 4.0000 to 8.000, incl 40

TABLE 4B - Impact Strength, SI

Charpy V-Notch

Nominal Thickness at -18°C
MilTlimeters J
12.70 to 50.80, incl 81
Over 50.80 to 101.60, incl 61
Over 101.60 to 203.20, incl 54

3.4.2.2.1 Impact strength for plate under 0.500 inch (12.70 mm) or over 8.00
inches (203.20 mm) in nominal thickness shall be as agreed upon by
purchaser and vendor.
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3.4.2.3 Fracture Toughness: Shall be not lower than 175 ksi inch (192 MPa m),
determined in either the Tongitudinal or transverse direction in
accordance with ASTM E 399 using the compact tension specimen. Fracture
toughness requirements do not apply to plate under 0.500 inch (12.70 mm)
in nominal thickness.

3.4.2.3.1 Fracture toughness testing in the longitudinal direction is not
required on plate tested in the transverse direction.

3.5 Quality:

3.5.1 Steel shgtt—Pemuttiptemetted—usmy—Vvacoom—rductiommettimg—pgs
consumable electrode vacuum remelting.

3.5.2 Plate, a4 received by purchaser, shall be uniform in quality~and
condition, sound, and free from foreign materials and froemP imperflections
detrimental to usage of the product.

3.5.3 A1l platg 0.50 inch (12.7 mm) and over in nominal <&hickness shalll be
ultrasonically inspected in accordance with AMS-2680 and shall mdet
Class AAlquality requirements as defined therein. Hot-finished sjurfaces
shall be|suitably prepared prior to ultrasonig inspection.

3.6 Tolerances
Shall confgrm to all applicable requireménts of AMS 2242 or MAM 2242; for
sizes not ¢overed therein, tolerances, shall be as agreed upon by pyrchaser
and vendor

4. QUALITY ASSYRANCE PROVISIONS:

Responsibility for Inspection:

—~
~—~

The vendor|of plate shall supply all samples for vendor's tests and shall be
responsibla for performing all required tests. Purchaser reserves [the right
to sample 4nd to perform any confirmatory testing deemed necessary [to ensure
that the plate_cenforms to the requirements of this specification.

4.2 Classificafion of Tests:

4.2.1 Acceptance Tests: Tests for composition (3.1), hardness (3.4.1.1),
macrostructure (3.4.1.2), tensile properties (3.4.2.1), impact strength
(3.4.2.2), ultrasonic inspection (3.5.3), and tolerances (3.6) are
acceptance tests and shall be performed on each heat or lot as applicable.

4.2.2 Periodic Tests: Tests for fracture toughness (3.4.2.3) are periodic tests
and shall be performed at a frequency selected by the vendor unless
frequency of testing is specified by purchaser.

4.3 Sampling and Testing:

Shall be in accordance with the following:
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