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ALLOY BARS AND FORGINGS, CORROSION AND HEAT RESISTANT
S6NT - 19.5Cr - 13.5Co - 4.3Mo - 3.0Ti - 1.4A1 - 0.05Zr - 0.0U6B
Consumable Electrode or Vacuum Induction Melted
1975°F (1u79°C) Solution, Stabilization, and Precipitation Heat Treated
UNS NO7001

1. SCOPE:

1.1 Forw: [This specification covers a corrosion and heat resistant nlickel alloy
in the [form of bars, forgings, and forging stock.

1.2 Applicdtion: Primarily for parts, such as pins, nuts, and turbine blades,
requiring high strength up to 1500°F (816°C) and(oxidation resisthnce up to
1750°F [(954°C).

¢. APPLICAHLE DOCUMENTS: The following publications form a part of this

specifidation to the extent specified hereinl., The latest issue of Aerospace
Material Specifications shall apply. The“applicable issue of othelr documents

. shall bg as specified in AMS 2350,

¢.1 SAE Puflications: Available from-SAE, 400 Commonwealth Drive, Wafrendale,
PA 1504Y6.

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state oftechnical and engineering scierices.
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 Saciety of Automative Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.1.1 Aerospace HMaterial Specifications:

AMS 2261 - Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Bars and
Forging Stock

MAM 2261 - Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy Bars
and Forging Stock

AMS 2209 - Chemical Check Analysis Limits, Wrought Nickel Alloys and
Cobalt Alloys

AMS 2350 - Standards and Test Methods

AMS 2371 - yuality Assurance Sampling of Corrosion and Heat Resistant

Steels and Alloys, Wrought Products tExcept Forgings and

Fnr‘g‘ing Stock

AMS| 2374 - yuality Assurance Saimpling of Corrosion and Heat Résistant

Steels and Alloys, Forgings and Forging Stock

Ars| 2375 - Control of Forgings Requiring First Article Approvd

AMS| 2806 - ldentification, Bars, Wire, Mechanical Tubimg, and

Extrusions, Carbon and Alloy Steels and(torrosion and Heat

Resistant Steels and Alloys

AMs| 2808 - ldentification, Forgings

—

2.2 ASTH Publications: Available from American Society for Testing|and
Materfials, 1916 Race Street, Pniladelphia, PA 19103.

ASTM E18 - Rockwell Hardness and Rockwe¥ Superficial Hardness|of
Metallic Materials
ASTH £139 - Conducting Creep, Creep=Rupture, and Stress-Rupture|Tests
of Metallic Materials
ASTM E354 - Chemical Analysis ef High-Temperature, Electrical, Nagnetic, and
Other Similar Iren, Nickel, and Cobalt Alloys

2.3 U.S. hovernment Publications: Available from Commanding Ufficer, Naval
Publigations and Forms 'tenter, 5801 Tabor Avenue, Philadelphia, [PA 19120.

2.3.1 HWillitary Specifications:

MILFSTU-163.5Steel Mill Products, Preparation for Shipment and Storage
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3. TECHWICAL REQUIREMENTS:
3.1 vcomposition: Shall conforim to the fo]low1ng percentages by weight,

p determined by wet chemical methods in accordance with ASTM £354, by
spectrociemical methods, or by other analytical methods acceptab]e to
purchaser:

min max
Carbon 0.02 - 0.10
iManganese - 0.10
Silicon 815
Phosphorus - 0.015
Sulfur - 0.015
Chromium 16.00 - 21.00
Cobalt 12.00 - 15.00
Molybdenum 3.50 - 5,00
Titanium 2.75 - x3.25
Alumi num 1.20 »/~-+~1.60
Zirconium 0.0Z2y- 0.08
poron 0003 - 0.010
Iron - 2,00
Copper - 0.10
Lead - 0.0005 (5 | ppm)
Bismuth - 0.00003 (0.3 ppm)
Selenium - 0.0003 (3 | ppm)
Nickel remainder
3.1.1 Check Analysis: Compositionivariations shall meet the applicaBle
requfirements of AMS 2269
3.2 Conditfion: Tne proauct shall be supplied in the following condition:
3.2.1 Barsp Solution, stabilization, and precipitation heat treated|and
deschled.
3.2.1.1 Bars shall-be hot rolled or extruded; rouna bars shall be grgund or
turneds
3.2.2 Forginags:i—sotution—stabitizations—andprecipitationtheat—tredted.

3.2.3 Forging Stock: As ordered by the forging manufacturer.

3.3 Heat Treatment: 8ars and forgings shall be heat treated as follows:

3.3.1 Solution: Heat to 1975°F + 25 (1079°C + 14), hold at heat for 4 hours
+ 0.5, and cool at a rate equivalent to air cool or faster.

3.3.2 Stapilization: Heat to 1550°F + 15 (843°C + 8), hold at heat for 4 hours
+ 0.5, except that blade forgings shall pe held at heat for 24 hours +1,
and coo] in air.

3.3.3 Precipitation: Heat to 1400°F + 15 (760°C + 8), hold at heat for

16 hours *+ 1, and cool in air.
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3.4 Properties: The product shall conform to the following requirements:

3.4.1 Bars and Forgings:

3.4.1.1 Hardness: Shall be 32 - 42 HRC, or equivalent, determined in accordance
with ASTM Elg,

3.4.1.2 Grain Size: Shall pe substantially uniform without pronounced
segregation of fine and coarse grain areas. Clusters of large
germinated grains are not acceptable. Standards for acceptance shall pe
as agreed upon by purchaser and vendor.

3.4.1.3 Ytress-Rupture Properties at 1500°F (816°C): A tensile spe¢imen,
aintained at 1500°F + 3 (810°C + 2) while a load suffjcient to produce
n initial axial stress of 47,500 psi (325 MPa) is applied ¢ontinuously,
hall not rupture in less than 23 hours. The test shall be|continued to
upture witnout change of load. Elongation after.fupture, measured at
pom temperature, shall be not lower than 8% in«4D. Tests ghall be
pnducted in accordance with ASTH E139.

O S5 5 e Jlo

3.4.1.3.1 [ The test of 3.4.1.3 may be conducted using a Toad higher than required
to produce an initial axial stress of\47,500 psi (328 MPa}] but load
shall not be changed while test is_in“progress. Time to fupture and
elongation requirements shall be.as’ specified in 3.4.1.3.

3.4.1.3.2 [ When permitted by purchaser, (the test of 3.4.1.3 may be c¢nducted
using incremental loading. ~\In such case, the load requiréd to produce
an initial axial stress of247,500 psi (328 MPa) shall be Used to
rupture or for 23 hoursi-whichever occurs first. After the 23 hours
and at intervals of 8= 16 hours, preferably 8 - 10 hours) thereafter,
the stress shall be“increased in increments of 5,000 psi {34 MPa).
Time tg rupture_and elongation requirements shall be as specified in
3.4.1.3.

3.4.2 forgging Stocki\When a sample of stock is forged to a test codpon and heat
trepted as in3.3, specimens taken from the heat treated coupgn shall
conforii te\the requirements of 3.4.1.1, 3.4.1.2, and 3.4.1.3.| If
spepimeqds taken from the stock after heat treatment as in 3.3|conform to
the| requirements of 3.4.1.1, and 3.4.1.2, and 3.4.1.3, the te§ts shall pe

3.5 Quality:

3.5.1 Alloy shall be produced by multiple melting using consumable electrode
practice in the remelt cycle or shall be induction melted under vacuum.

3.5.2 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.

3.5.2.1 Forgings shall have substantially uniform macrostructure. Standards for
acceptance shall be as agreed upon by purchaser and vendor.
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3.b.2.2 wrain flow of die forgings, except in areas which contain flash-line end

Y/ grain, shall follow the general contour of the forgings showing no
evidence of re-entrant grain flow.
3.6 Sizes: txcept when exact lengths or multiples of exact lengths

3.7

4. y

are ordered,

straight pars will pe acceptable in mill lengths of 6 - 24 feet (1.8 -

7.3 m) but not more than 25% of any shipment shall be supplied in lengths of
b -9 feet (1.8 - 2.7 m) except that for bars weighing over 25 pounds/foot
(37.2 kg/m), short lengths down to 2 feet (610 mm) may be supplied.

Tolerances:

Bars and forying st
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Y ASSURANCE PRUVISIUNS:

4.1

4.2

Respo

nsibility for Inspection: The vendor of the produét shall

samp]
requi
requi
confi
the n

Class

es for vendor's tests and shall be responsible for perform
red tests. Results of such tests shall be reported to the
red by 4.5. Purchaser reserves the right t0 sample and to
rmatory testing deemed necessary to ensuré€)that the produc
equirements of this specification.

ification of Tests:

4.2.1

4.2.3

4.2.3

Acc

eptance Tests: Tests to determine conformance to the foll

req
eac

L

Lirements are classified as adCeptance tests and shall be
1 heat or Tot as applicable:

pmposition (3.1) of each heat.

ardness (3.4.1.1), grain size (3.4.1.2), and stress-ruptur
3.4.1.3) of eachslot of bars and forgings.

plerances (3.7 of bars and forging stock.

jodic Tesfs: Tests of forging stock (3.4.2) to demonstrat

plop reguired properties are classified as periodic tests
formed at a frequency selected by the vendor unless freque

ting is specified by purchaser.

supply all
fing all
purchaser as

perform any
t conforms to

DW1 ng
berformed on

P properties

=)

ability to
and shall be
ncy of

Preproduction Tests: Tests of forgings to determine conformance to all

applicable technical requirements of this specification when AMS 2375 is
specified are classified as preproduction tests and shall be performed
prior to or on the first-article shipment of a forging to a purchaser,

when a change in material, processing, or both requires reapproval as in
4.4, and when purchaser deems confirmatory testing to be required.

.1

For direct U.S. Military procurement of forgings, substantiating test

data and, when requested, preproduction forgings shall pe submitted to
the cognizant agency as directed by the procuring activity, contracting

0

fficer, or request for procurement.



https://saenorm.com/api/?name=2a6eef509f2df6caf6df480b4557c1da

