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ALLOY SHEET, STRIP, AND PLATE, CORROSION AND HEAT RESISTANT
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1. SCOPE:

1.1 Forr:| This specification covers a corrosion and heat re$istant nickel alloy
in the form of sheet, strip, and plate.

1.2 Applitation: Primarily for parts, such as cases and’ducts, requiring high
strength at cryogenic temperatures and for short-time use up o 1000°F
(538°C), particularly those parts which are formed or welded 4nd then heat
treated to develop required properties.

2. APPLICABLE DOCUMENTS: The following publications form a part qf this
specif&cation to the extent specified herein. The Tatest issug of Aerospace
. Materigal Specifications shall apply. .The applicable issue of qther documents
shall be as specified in AMS 2350.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

2.1.1 Aergspace Material Speéifications:

AMS|2262 - Tolerances, Nickel, Nickel Alloy, and Cobalt Al1qy Sheet,
Strip, and Plate

MAM|2262 - Tolerances, Metric, Nickel, Nickel Alloy, and Cohalt Alloy
Sheet, Strip, and Plate

AMS 12269 <=Chemical Check Analysis Limits, Wrought Nickel Alloys and
Cobalt Alloys

AMS (2350 - Standards and Test Methods

AMS 237t —=Quatity Assurance Sampling of Corrosion and Heat Resistant

Steels and Alloys, Wrought Products Except Forgings and
Forging Stock

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technica! and engineeripg scierces.
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.”

‘ AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1988 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103,

ASTM E8 - Tension Testing of Metallic Materials

ASTM E18 - Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Materials

ASTM E112 - Determining Average Grain Size

ASTM E290 - Semi-Guided Bend Test for Ductility of Metallic Materials

ASTM E354 - Chemical Analysis of High-Temperature, Electrical, Magnetic, and

Other Similar Iron, Nickel, and Cobalt Alloys

2.3 U.S. Government Publications: Available from Commanding Officer, Naval
PubTicatipms—and—Forms—Cemnter; 5801 Tabor Avenue, Phttadetphia, PA 19120.

2.3.1 Military Standards:

MIL-STDF163 - Steel Mill Products, Preparation for Shipment and|Storage
3. TECHNICAL REQUIREMENTS:

3.1 Comgosif ipn:  Shall conform to the fo]]ow1ng percentages by weight
P determinefl by wet chemical methods in accordance with ASTM E354, by
spectrochemical methods, or by other analytical methods acceptab]e to

purchaser{

min max
Carbon -- 0.08
Manganese -- 0.35
Silicon -- 0.35
Phosphorus -- 0.015
Sulfur -- 0.015
Chrormiur 17.00 - 21.00
Nickel 50.00 - 55,00
Molybdenum 2.80 - 3.30
Columbjum + Tantalum 4,75 - 5.50
Titanium 0.65 - 1.15
Aluminum 0.20 - 0.80
Cobalt -- 1.00
Beren 8066
Copper -- 0.30
Iron remainder

3.1.1 Check Analysis: Composition variations shall meet the requirements of
AMS 2269.

3.2 Condition: The product shall be supplied in the following condition:
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3.2.1
g

Sheet and Strip: Hot rolled or cold rolled, solution heat treated, and,
unless solution heat treatment is performed in an atmosphere yielding a
bright finish, descaled having a surface appearance comparable to the
following commercial corrosion-resistant steel finishes as applicable

(See 8.2):

3.2.1.1

3.2.1.2 Strip:

g

Sheet:

No. 2D finish.

No. 1 strip finish.

3.2.2 Pla

treq

3.3 Solut

fer—Hot Totted, sotutton heat treated, and untess solutl
ptment is performed in an atmosphere yielding a bright\fj

on Heat Treatment: No specific heat treating instructic

specit

heating in a suitable protective atmosphere to 19509 + 25 (1(

in no
comme

ried but it is recommended that the product be selution h

case lower than 1850°F (1010°C), holding atCheat for a t
surate with product thickness, and cooling at a rate equ

on heat
nish, descaled.

ns are
eat treated by
66°C + 14) but
ime

ivalent to air

J

3.4 Prope)
3.4.1 As

cool o¢r faster.

rties: The product shall conform toithe following requinements:

bolution Heat Treated:

3.4.1.1 T¢

A9

ensile Properties:
bTM E8:

Shall belVas follows, determined in adcordance with

Té
Y
E

’nsile Strength, maximum
eld Strength at 0.2% O0ffset, maximum
ongation in 2 inches (50.8 rmm) or 4D, mininum

140,000 ¢
75,000 ¢
3(

si (965 MPa)
si (517 MPa)
%
3.4.1.2 Hardness: Should be not higher than 25 HRC, or equivalent
im accordapce with ASTM E18, but the product shall not be

e basis~0f hardness if the tensile property requirements

t
are met.

, determined

rejected on
of 3.4.1.1

3.4.1.3 Be 1 thickness

B 5 ; ith ASTM E290
at room temperature through an angle of 180 degrees around a diameter

equal to the bend factor times the nominal thickness of the product with
axis of bend parallel to the direction of rolling.

nding: Product 0.187 inch (4.75 mm) and under in nomina

Nominal Thickness Bend

Factor

1
2

Inch Millimetres

Up to 0.050, incl
Over 0.050 to 0.187, incl

Up to 1.27, incl
Over 1.27 to 4.75, incl

3.4.1.3.1 Bending requirements for product over 0.187 inch (4.75 mm) in nominal

thickness shall be as agreed upon by purchaser and vendor.

3.4.1.4 Grain Size: Shall be predominantly 3 or finer with occassional grains
as large as 2 permissible, determined by comparison of a polished and
etched specimen with the chart in ASTM E112.
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3.4.1.5 Micro

structure:

Metallographic examination shall disclose no

significant alloy depleted layer or other undesirable surface

condi
purch

3.4.2 After P

tion. Standards for acceptance shall be as agreed upon
aser and vendor.

recipitation Heat Treatment:

propert

ies after being precipitation heat treated by heating to

by'

The product shall have the followina

1400°F + 15 (76G°C + 8), holding at heat for 10 hours + 0.5, furnace
cooling to 1200°F + 15 (649°C + 8), holding at 1200°F + 15 (649°C + 8)
until a total precipitation heat treatment time of 20 hours has been

reached

, and cooling in air. The product shall also meet the r

equirements

of 3.4.2.1 and 3.4.2.2 after being re-solution heat treated by heating to
516665t - et | ' '

1950°F

heat fol

faster

.2.1 Tensi

. - 9
60 minutes + 5, and cooling at a rate equivalent to/ds
and precipitation heat treated as above.

le Properties: Shall be as follows for product 0.010 -

(0.25
accor
0.010
shall

Tensi
Yield
Elong

.2.2 Hardn
accor
basis

met.

Quality:

Alloy ¢
remnelt
electrg
produce

.

- 25.40 mm), inclusive, in nominal thickness,7determine
dance with ASTM E8; tensile property requirements for pr
inch (0.25 mm) or over 1.000 inch (25.405mm) in nominal
be as agreed upon by purchaser and vendor:

le Strength, minimum
Strength at 0.2% Offset, mininum 150,000 psi (103
ation in 2 inches (50.8 mm) or 4B, minimum 15%

ess: Should be not lower than 38 HRC, or equivalent, de
dance with ASTM E18, but.the product shall not be reject

hall be multiple melted using consumable electrode pract
cycle or shall be induction melted under vacuum. If con
de renelting is not performed in vacuum, electrodes whic
d by vactum induction melting shall be used for remeltin

The prg

duct, as received by purchaser, shall be uniform in qual

180,000 psi (124

of hardness if the tensile property requirements of 3.4

olding at
r cool or

1.000 inch

i in

bduct under
thickness

MPa)

D
E MPa)

termined in
bd on the
L2.1 are

ice in the
sumable
h have heen

J.
ity and

conditi
detrime

Tolerance

" Y = Wl Wl . 4= a1 ol Ln 3
01T, SOUNd, and Tree 117 on TOrerTygrn matcrrors aliu 1T o g

ntal to usage of the product.

s: Shall conform to all applicable requirements of AMS

MAM 2262.

QUALITY AS

SURANCE PROVISIONS:

Responsib

ility for Inspection: The vendor of the product shall s

fections

2262 or

upply all

samples for vendor's tests and shall be responsible for performing all

required
required

tests.
by 4.4.

Results of such tests shall be reported to the p
Purchaser reserves the right to sample and to p

urchaser as
erform any

confirmatory testing deemed necessary to ensure that the product conforms to

the requi

rements of this specification.
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.2 Classification of Tests:

2.1

Acceptance Tests:

Tests to determine conformance to the following

requirements are classified as acceptance tests and shall be performed on
each heat or Tot as applicable:

1.1

1.2

Composition (3.1) of each heat.

Tensile properties (3.4.1.1), hardness (3.4.1.2), bendin

a (3.4.1.3),

grain size (3.4.1.4), and microstructure (3.4.1.5) of each lot as

solution heat treated.

1.3

1.4
Pe

Tensile properties (3.4.2.1) and hardness (3.4.2.2) of ce
precipitation heat treatment.

Tolerances (3.6) of each lot.

riodic Tests: Tests to determine conformance to require

te
rd

pe
V€

SamE
cong

as 4
vacy

Repg

Th
sh
re
ag
o

Th
sh

nsile properties (3.4.2.1) and hardness (3.4.2.2) of eac
-solution and precipitation heat treatment as in 3.4.2 a
riodic tests and shall be performed at“a frequency selec
ndor unless frequency of testing is.specified by purchas

1ing: Shall be in accordance with AMS 2371; a heat shal
umable electrode remelted ingots produced from alloy ori

single furnace charge or sh&ll be the ingots produced f
um induction melt.

rts:

e vendor of the product shall furnish with each shipment
owing the results of tests for chemical composition of e
sults of tests;on each lot to determine conformance to t
ceptance test requirements. This report shall include t
der numbé€r, heat number, AMS 5597C, size, and quantity.

e vendor of finished or semi-finished parts shall furnis
ipment a report showing the purchase order number, AMS 5§

o

other direct supplier of product, part number, and quan

ach Tot after

ments for

h lot after

re classified as
ted by the

er.

1 be the
ginally melted
rom a sinale

a report

ach heat and the
he other

he purchase

h with each
h97C, contractor

ity. When

product for making parts is produced or purchased by the parts vendor,
that vendor shall inspect each Tot of product to determine conformance to
the requirements of this specification and shall include in the report
either a statement that the product conforms or copies of laboratory
reports showing the results of tests to determine conformance.

wn

Resa

nipling and Retesting:

Shall be in accordance with AMS 2371.



https://saenorm.com/api/?name=fecfe01330566eba7c65c53aeb4f6967

