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UNS K92890
STEEL SHEET, STRIP, AND PLATE, MARAGING

18Ni - 7.8Co - 4.9Mo - 0.40Ti - 0.10A1
Consumable Electrode Melted, Solution Heat Treated

l.1 Form: | This specification covers a consumable-electrode melted, maragihg
"steel fin the form of sheet, strip, and plate.

1.2 Application: Primarily for large booster rocket applications, pressure

quenchling, to a yield strength of 245,000 psi (1690 MPa) or high‘i:.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specifilcation to the extent specified hereins ) The latest issue of|] Aerospace
Materiall Specifications (AMS) shall apply.,The applicable issue of other
documents shall be as specified in AMS 2350.

-
Ly 2.1 SAE lications: Available from SAE, 400 Commonwealth Drive, Walrrendale,
PA 15]96.
2.1.1 BRAerogspace Material Specifications:
AMS [2248 - Chemical Check Analysis Limits, Wrought Corrosion and Heat
Resistant \Steels and Alloys, Maraging and Other Hilghly-
Alloyeéd)Steels, and Iron Alloys )
AMS (2252 - Tolerancdes, Low-Alloy Steel Sheet, Strip, and Plate

AMS |2300 - Premium Aircraft-Quality Steel Cleanliness, Magnetid Particle
Inspection Procedure

AMS (2350 Standards and Test Methods
AMS [2370/~ Quality Assurance Sampling of Carbon and Low-Alloy Hteels,
Wrought Products Except Forgings and Forging StocK

SAE Technical Board rules provide that: *'All technical reports, including standards approved and practices recom-

mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies

~ is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
(/‘ mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-

tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyright 1982Society of Automotive Engineers, Inc.

All nignts reserved Printed in U.S.A.
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AMS 6520A

2.2

ASTM Publications: BAvailable from American Society for Testing and

ASTM E353 - Chemical Analysis of Stainless, Heat-PResisting, Maraging, and

2.3.1

3. T

Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM A370 - Mechanical Testing of Steel Products

ASTM A604 - Macroetch Testing of Consumable Electrode Remelted Steel Bars
and Billets

ASTM E45 - Determining the Inclusion Content of Steel

ASTM Ell2 - Estimating the Average Grain Size of Metals

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

Other Similar Chromium-Nickel-Iron Alloys
ASTM E399 - Plane-Strain Fracture Toughness of Metallic Materials

U.S. Gpvernment Publications: Available from Commanding Officer, [Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadélphia, PA 19120.

Federal Standards:

Federal Test Method Standard No. 151 - Metalss) Test Methods

s

Military Standards:

MIL-$TD-163 - Steel Mill Products, Preparation for Shipment and [Storage

ECHNICAL REQUIREMENTS:

3.1

g

3.1.2

Composjtion: Shall conform to_the following percentages by weight],

determined by wet chemical methods in accordance with ASTM E353, by
spectrographic methods in dcgordance with Federal Test Method Star/dard
No. 151, Method 112, or by other analytical methods approved by pyrchaser:

min max
Carbon -- 0.03
Manganese - 0.10
Silicon -— 0.10
Phosphorus - 0.010
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

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.
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3.2

3.4

AMS 6520A

Condition: Hot rolled, solution heat treated, and descaled.

Heat Treatment: The product shall be solution heat treated by heating to
1500°F + 25 (8l5°cC + 15) in air, 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 (8l5°C) provided the product is re-solution heat treated
at 1500°F + 25 (8l5°C + 15).

Properties: The product shall conform to the following requirements;

'] hardneEs and tensile testing shall be performed in accordance wit

3.4.1 As 8

pblution Treated:

3.4.1.1 Ma

crostructure:

et
16
ma
in
ma|

3.4.1.2 Mi

ched in accordance with ASTM A604 in hot hydrochlderic acid
0° - 180°F (70° - 80°C) for sufficient time to-develop a we
crostructure, shall show no pipe or cracks.{ Porosity, segr

crographs of ASTM A604:

Class Condition Severity
Freckles

White Spotg

Radial Segregation

Ring Pattern

B w N
oOnN0OnNw

cro-Inclusion Rating:

we)
11

11 as the average of “all specimens, shall not exceed the fg

thle length of any inclusion shall be not greater than 0.015 j

(0

038 m):

Inclusion Rating, Worse Field

Type A B c D F

h ASTM A370:

Visual examination of transverse sections asl in 4.3.1,

(1:1) at
ll-defined
egation,

clusions, and other imperfections shall bé no worse than thie following

Two-thirds of the total number of specimens, as

llowing

mits, determined_in accordance with ASTM E45, Method D, except that

M.

3.4.1.2.1

3.4.1.3 Gr

3.4.1.3.1

Thin 1.5 1.5 1.5 2.0 3.0
Heavy 1.0 1.0 1.0 L.5 2.0

Type E is titanium nitrides and shall be rated in the same
Type B.

ain Size:

Product 0.625 1In.

(15.50 mm) and Under in Nominal Thickness:

manner as

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 Ell2.
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3.4.1.3.2 Product Over 0.625 In. (15.50 mm) in Nominal Thickness: Shall be as

agreed upon by purchaser and vendor.

3.4.1.4 Hardness:

Shall be not higher than 34 HRC or equivalent.

3.4.2 After Maraging:

3.4.2.1 Tersé&e—PropertiesT——Shai&—be—as—épetifﬁeﬂ—in—fabte—iT————————

Product, solution heat treated as in 3.3, shall have the
following properties after being maraged by heating to 900°F + 10
(480°C + 5), holding at heat for 3 to 5 hr, and cooling in air.

Terjsile Strength, min
¥igqld Strength at 0.2% Offset, min

TABLE I

Elgngation, % in gage length specified

HRHRRKR

Inches

Up
0.030
0.045
0.065
0.090
0.125
0.250

to
to
to
to
to
to
to

0.375 °

Nominal Thickness

0.030,
0.045,
0.065,
0.090,
0.125,
0.250,
0.375,

excl
incl
incl
incl
incl
incl
incl

Tensile Strength; min
Yigld Strengthtat 0.2% Offset, min
Elgngation, 4 in gage length specified

Nominal» Thickness

MiYlimetres

Gage" ILength

255,000 pEi
245,000 p

2 in. or 4D 1 in.

TABLE I (SI)

Gage Length

[=]
.
n
=
=)
.

eI
.
oo

1760 MP
1690 MpPp

o

50 mm or 4D 25 mm

12.5 mm

Over
Over
Over
Over
Over
Over

op
0.75
1.10
1.60
2.25
3.10
6.25
9.50

3.4.2.2 Hardness:
shall not be rejected on the basis of hardness if the tensile property
requirements of 3.4.2.1 are met.

o)
to
to
to
to
to
to

Should be not lower than 48 HRC or eguivalent but the product

075, erct
1.10, incl
1.60, incl
2,25, incl
3.10, incl
6.25, incl
9.50, incl

9
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3.4.2

AMS 6520A

.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 FE338
is a suggested method of test for sheet. ASTM 399 is a suggested method

of test for plate.

3.5 OQuality:

3.5.1
g

3.6 Tolerapces: Unless otherwise specified, tolerances shall conform

4. QUALITY|ASSURANCE PROVISIONS:

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

It shall

‘be multiple melted using consumable electrode practice in the remelt

cycle; at least one of the melting cycles shall be under vacuum
The product, as received by purchaser, shall be uniform in _gualj

condition, sound, and free from foreign materials and from-inte
external imperfections detrimental to usage of the product.

applicable requirements of AMS 2252.

4.1

Respongibility for Inspection: The vendor,of the product shall si

4.4

samples for vendor's tests and shall be Yesponsible for performin
required tests. Results of such tests)\shall be reported to the pj
as reqyired by 4.4. Purchaser reserves the right to sample and t
any copfirmatory testing deemed necessary to ensure that the prod
conforms to the requirements of ‘this specification.

Classification of Tests: Tests to determine conformance to all t
requiréments of this specifeiation are classified as acceptance t
shall be performed on eagch’ lot.

Samplifhg: Shall be(in accordance with AMS 2370 and the following
shall be the consumable electrode remelted ingots produced from s
originally melted-as a single furnace charge.

Samples for macrostructure (3.4.1.1) testing shall be cross-sec
specfimensobtained from the finished slab or billet or suitable

Lty and
rnal and

to all

hpply all
y all
hrchaser
b perform
hct

bchnical
bsts and

k. a heat
Feel

rional
rerolled

prodpict) representing the top and bottom of each ingot.

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 4 specimens representing the top and bottom of the first and

last ingots from a heat yielding 10 or fewer ingots or not less
specimens representing the top and bottom of the first, middle,
usable ingots from a heat yielding more than 10 ingots.

Reports:

than 6
and last
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a report showing the results of tests for chemical cdmposition,
macrostructure, micro-inclusion rating, grain size, and AMS 2300
frequency-severity rating of each heat and the results of tests on each
lot for hardness and tensile properties and, when specified, fracture

toughness after maraging.

The vendor of the product shall furnish with each shipment three copies of

This report shall include the purchase order

number, heat number, AMS 6520A, size, and quantity from each heat.

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

ship
AMS
and
the
dete
incl
copi
conf

4.5 Resamp

ment, three copies of a report showing the purchase order ny
6520A, contractor or other direct supplier of material, - part
fuantity. When material for making parts is produceéd (r/pur
barts vendor, that vendor shall inspect each lot of material
rmine conformance to the requirements of this specification
hide in the report either a statement that the matérial confq
es of laboratory reports showing the results of\tests to def
brmance .

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

g

5. PREPARA

/

TION FOR DELIVERY:

5.1 1Identification: The product shall b&)identified as in 5.1.1 unless
purchaser permits a method from 5.1%2:
5.1.1 Each|sheet, strip, and plate‘shall be marked on one face, in th

imber,
number,
chased by
to

and shall
Yms or

termine

resppctive location indicated below, with AMS 6520A, heat numbery,

manufacturer's identification, and nominal thickness.

The char

shalll be of such size 'as to be legible, shall be applied using
markfing £luid, and ghall be removable in hot alkaline cleaning

withput rubbing.

The markings shall have no deleterious effect

prodlct or its«performance and shall be sufficiently stable to

normpl handling-

and
may

The specification number, manufacturer's iden
ominal \thickness shall ke continuously line marked; the he
e included in the line marking or may be marked at one loc

each| piece.

cters
suitable
olution
on the
ithstand
ification,
t number
tion on

5.1.1.1 Flat Strip 6 In. (150 mm) and Under in Width: - Shall be marked in one or

more lengthwise rows of characters recurring at intervals not greater
than 3 ft (900 mm).

5.1.1.2

Flat Sheet, Flat Strip Over 6 In.

(150 mm) in Width, and Plate:

Shall

be marked in lengthwise rows of characters recurring at intervals not
greater than 3 ft (900 mm), the rows being spaced not more than 6 in.
(150 mm) apart and alternately staggered.

N
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