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2. APPLICABLE DO

UMENTS

The issue of the following documents in effect on the date of the purchase order forms a part of this specification to the
extent specified herein. The supplier may work to a subsequent revision of a document unless a specific document issue is
specified. When the referenced document has been cancelled and no superseding document has been specified, the last
published issue of that document shall apply.

SAE Executive Standards Committee 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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.

Copyright © 2023 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,

recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER:

SAE WEB ADDRESS:

Tel: 877-606-7323 (inside USA and Canada) . f . )

Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit
Fax:  724-776-0790 https://www.sae.org/standards/content/AMS5702F
Email: CustomerService@sae.org

http://www.sae.org
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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2261

AMS2269

AMS2283

AMS2371

AMS2374

AMS2750

AMS2806

AMS2808

AMS7490

AS7766

2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, ww|

ASTM E8/E8M

ASTM E10

ASTM E18

ASTM E112

ASTM E139

ASTM E292

2.3 Definitions

Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Bars, Rods, and Wire

Chemical Check Analysis Limits, Nickel, Nickel Alloys, and Cobalt Alloys

Com

position Testing Methods for Nickel- and Cobalt-Based Alloys

Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant Steels and Alloys, Wrought

Prod

ucts and Forging Stock

Qual

Pyro

Idenfification Bars, Wire, Mechanical Tubing, and Extrusions, Carbonand Alloy

and

Mmetry

Heat-Resistant Steels and Alloys

Identification, Forgings

Ring
Coba

Term

Teng
Bring
Rock
Dete

Cong

5, Flash Welded, Corrosion and Heat-Resistant Austenitic Steels, Austeni
It Alloys, or Precipitation-Hardenable Alloys

s Used in Aerospace Metals Specifications
NS

International, 100 Barr Harbor Drive, P.O. Box C700, West Conshoho
w.astm.org.

ion Testing of Metallic Materials

[l Hardness of Metallic Materials
well Hardness:of Metallic Materials
rmining.Average Grain Size

ucting Creep, Creep-Rupture, and Stress-Rupture Tests of Metallic Materia

ty Assurance Sampling and Testing, Corrosion and Heat-Resistant Steel arj

d Alloy Forgings

Steels, and Corrosion

lic-Type Iron, Nickel or

Cken, PA 19428-2959,

Conducting Time-for-Rupture Notch Tension Tests of Materials

Terms used in AMS are defined in AS7766.
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3. TECHNICAL REQUIREMENTS
3.1 Composition

Shall conform to the percentages by weight shown in Table 1, determined in accordance with AMS2283 or by other analytical
methods acceptable to the purchaser.

Table 1 - Composition

Element Min Max
Carbon - 0.06
Manganese -

. 0.35
Silicon - 0.35
Phosphorus -- A non
Sulfur - b
Chromium 14.50 0.015

. 17.50
Nickel 39.00 44.00
Columbium (Niobium) 2.50 '

o 3.30
Titanium 1.50

2.00
Tantalum -
. 0.05
Aluminum -
Boron - 0,40
0.006
Copper -
. 0.30
Iron remainder.

3.1.1  The producer may test for any element not listed in Table 1 and include this analysis in the [report of 4.4. Reporting
of any element not listed in the composition table is not'a“basis for rejection unless linjits of acceptability are
specified by thg purchaser.

3.1.2 Check Analysig

Composition variations|shall meet the applicable requirements of AMS2269.

3.2 Melting Practice

Alloy shall be produced by multiple melting using consumable electrode practice in the remelt cygle or shall be induction

melted under vacuum. lf consumable electrode remelting is not performed in vacuum, electrodes which have been produced

by vacuum induction mglting shall bexused.

3.3 Condition

The product shall be sypplied in the following condition:

3.3.1 Bars, Forgings, and Flash-Welded Rings
Solution heat treated and descaled.
3.3.1.1  Bars shall be hot finished; round bars shall be turned or ground.

3.3.1.1.1  Bars, other than hexagons, over 2.75 inches (69.8 mm) in nominal diameter or least distance between parallel
sides shall be hot finished or cold finished.

3.3.1.1.2  Bars shall not be cut from plate (see 4.4.4).

3.3.1.2 Flash-welded rings shall not be supplied unless specified or permitted on the purchaser's part drawing. When
supplied, rings shall be manufactured in accordance with AMS7490.
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3.3.2 Stock for Forging or Flash-Welded Rings
As ordered by the forging or flash-welded ring manufacturer.
3.4 Heat Treatment

Pyrometry shall be in accordance with AMS2750. Bars, forgings, and flash-welded rings shall be solution heat treated
as follows:

3.4.1 Bars
Shall be solution heat treated by heating to a temperature within the range 1700 to 1800 °F (927 to 982 °C), holding at the

selected temperature within £25 °F (£14 °C) for a time commensurate with cross-sectional thickness, and cooling
as required.

3.4.2 Forgings and Hash-Welded Rings

Shall be heated to a temperature within the range 1700 to 1800 °F (927 to 982 °C), held at the selefted temperature within
+25 °F (14 °C) for not|less than 30 minutes, and cooled as required.

3.5 Properties
The product shall confgrm to the following requirements:
3.5.1 Bars, Forgings| and Flash-Welded Rings
3.5.1.1 As Solution Heat Treated

3.5.1.1.1  Hardness
Shall be not higher tham 277 HBW, or 30 HRC, determined’in accordance with ASTM E10 or ASTM E18 respectively.
3.5.1.1.2 Average Gfain Size

Shall be as follows, determined by comparisen,of a polished and etched specimen with the chart in[ASTM E112 or, in case
of disagreement, by the planimetric (Jeffries’) method:

3.5.1.1.2.1  Shall be ASTM No. 5-6r-finer for product 9 square inches (58 cm?) and under in crosg-sectional area.

3.5.1.1.2.2 Shall be[ASTM.No-4 or finer for product over 9 square inches (58 cm?) in cross-sg¢ctional area and up to
12.6 squpre inches (81 cm?).

3512 Response tolStahilization and Prnr‘ipifaﬁnn Heat Treatment

Samples from product 4.00 inches (101.6 mm) and under shall have the following properties after being heat treated in
accordance with Table 2. Pyrometry shall be in accordance with AMS2750.
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Table 2 - Response to Stabilization and Precipitation Heat Treatment

Processing Step '

Temperature

Time at Temperature

1 Heat 1550 °F £ 25 °F (843°C £ 14°C) 3 hours + 0.25 hour
2 Cooling in air to room temperature
3 Heat 1325°F+15°F (718°C+£8°C) | 8 hours £ 0.25 hour

Cooling at a rate not faster
than 100 °F (56 °C)? per

1150 °F £ 15 °F

(621°C £ 8 °C)

hour to
4 Holgattemperature 5045 F—(624=C+8-2C) 8-hours=+10.25 hour
5 Coql in air

2 |nstead of 100 °R

" Note that all prodessing must be performed in the order noted.
(56 °C) per hour cooling rate, furnace cooling may be at any rate provided the timefat 1150 °F + 15 °F
(621 °C = 8 °C) is adjusted to give a total precipitation heat treatment time of 18 houfs minimum.

3.5.1.2.1 Tensile Prgperties

Shall be as specified in| Table 3, determined in accordance with ASTM E8/E8M.

Table 3A - Minimum tensile properties — response-to heat treatment, inch/pound units

Elongation
Nomingl Diameter or Distance Tensile Yield Strength in 2 inches or Reduction
Befween Parallel Sides Strength  at 0.2% Offset df Area
Inches Kksi ksi %
Up to 2.50, excl 170 130 15
2.50 to 4.00, incl 165 130 15

Table 3B - Minimum tensile properties — response to heat treatment, Sl units

Elongation
Nomingl Diameter‘or-Distance Tensile Yield Strength  in 50mm or  Reduction
Befween Parallel Sides Strength  at 0.2% Offset gf Area
Millimeters MPa MPa %
Up'to” 63.5, excl 1172 896 15
$35'to 101.6, incl 1138 896 15

3.5.1.21.1

Unless otherwise specified, the strain rate shall be set at 0.005 in/in/min (0.005 mm/mm/min) and maintained

within a tolerance of +0.002 in/in/min (£0.002 mm/mm/min) through 0.2% offset yield strain. After
the yield strain, the speed of the testing machine shall be set between 0.05 in/in and 0.5 in/in
(0.05 mm/mm and 0.5 mm/mm) of the length of the reduced parallel section (or distance between the grips
for specimens not having a reduced section) per minute. Alternatively, an extensometer and strain rate
indicator may be used to set the strain rate between 0.05 in/in/min and 0.5 in/in/min (0.05 mm/mm/min and
0.5 mm/mm/min). The requirement for compliance becomes effective for material produced 1 year after the

publication date of this document.

3.56.1.2.2 Hardness

Shall be not lower than 285 HBW or 30 HRC, determined in accordance with ASTM E10 or ASTM E18 respectively. The
product shall not be rejected on the basis of hardness if the tensile properties determined on specimens taken from the
same sample as that with nonconforming hardness, or another sample with similar nonconforming hardness,

are acceptable.
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3.5.1.23

Stress-Rupture Properties at 1200 °F (649 °C)

Shall be as follows; testing of notched specimens and of combination smooth-and-notched specimens shall be performed
in accordance with ASTM E292 and of smooth specimens in accordance with ASTM E139:

A standard cylindrical combination smooth-and-notched specimen conforming to ASTM E292, maintained at

1200 °F = 3 °F (649 °C = 2 °C) while a load sufficient to produce an initial axial stress of 100 ksi (689 MPa)
is applied continuously, shall not rupture in less than 23 hours. The test shall be continued to rupture without
change of load. Rupture shall occur in the smooth section and elongation of this section after rupture,
measured at room temperature, shall be not lower than 4% in 4D for product 4.00 inches (101.6 mm) and

nominal diameter or least distance between parallel sides.

As an alternate procedure, separate smooth and notched specimens, machined from adjacent sections of

the same piece, with gage sections conforming to the respective dimensions shown in ASTM E292, may be

cation, and elongation requirements shall be as specified in 3.5.1.2.3.1.

of 3.5.1.2.3.1 and 3.5.1.2.3.2 may be conducted using incremental loading
to produce an initial axial stress of 100 ksi (689yMPa) shall be used to r|
r occurs first. After the 23 hours and at intervals of 8 hours minimum, theres
J in increments of 5.0 ksi (34.5 MPa). Time {@ rupture, rupture location, and g

shall be as specified in 3.5.1.2.3.1.

3.5.1.2.3.1

under in
3.5.1.2.3.2
3.5.1.2.3.3

rupture |
3.5.1.2.3.4 The tests

required

whichevs

increase
3.5.1.24 Mechanica

between th
3.5.2 Forging Stock

When a sample of sto
heat-treated coupon sh
stock after heat treatmd
shall be accepted as e

3.5.3 Stock for Flash

Specimens taken from

3.5.1.2.2,and 3.5.1.2.3.

property requirements for product-outside of the range covered by 1.1
e producer and purchaser.

tk is forged to a test.coupon and heat treated as in 3.4.2 and 3.5.1.2, spsg

ntas in 3.4.2 and 3)5.1.2 conform to the requirements of 3.5.1.2.1, 3.5.1.2.2,
uivalent to tests\of a forged coupon.

FWelded\Rings

the Stock after heat treatment as in 3.4.2 and 3.5.1.2 shall conform to the re

hot rupture in less than
specified in 3.5.1.2.3.1.
bcimen but need not be

required to produce an
bgress. Time to rupture,

. In such case, the load
upture or for 23 hours,
fter, the stress shall be
longation requirements

shall be agreed upon

cimens taken from the

all conform to the fequirements of 3.5.1.2.1, 3.5.1.2.2, and 3.5.1.2.3. If specimens taken from the

and 3.5.1.2.3, the tests

quirements of 3.5.1.2.1,

3.6 Quality

The product, as received by the purchaser, shall be uniform in quality and condition, sound, and free from foreign materials

and from imperfections

3.6.1

detrimental to usage of the product.

forgings showing no evidence of reentrant grain flow.

3.7 Tolerances
Bars shall conform to a

3.8 Exceptions

Il applicable requirements of AMS2261.

Any exceptions shall be authorized by the purchaser and reported as in 4.4.2.

Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the general contour of the
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4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for Inspection

The producer of the product shall supply all samples for the producer's tests and shall be responsible for the performance
of all required tests. The purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary

to ensure that the product conforms to specified requirements.

4.2 Classification of Tests

4.2.1

Acceptance Tests

The following requirements are acceptance tests and shall be performed on each heat or lot as applicable.

4.2.1.1 Composition
4212
rings as solu
4.2.1.3 Tensile (see
forgings, and
4214 Tolerances (
4.2.2 Periodic Tests

The ability of forging st
grain flow of die forgin
unless frequency of teg
4.3 Sampling and Te
Shall be in accordance
4.3.1 Bars, Flash-We
AMS2371.
4.3.2 Forgings

AMS2374.

Hardness (s¢e 3.5.1.1.1) and average grain size (see 3.5.1.1.2) of each lot of bars,-forg

(see 5.1) of each heat.

ion heat treated.

B.5.1.2.1), hardness (see 3.5.1.2.2), and stress-rupture (see 3.51.2.3) propsg
flash-welded rings after precipitation heat treatment.

bee 3.7) of bars.

ock (see 3.4.2) and of stock for flash-welded'rings (see 3.4.3) to develop
ps (see 3.6.1) are periodic tests and shall be performed at a frequency s¢
ting is specified by the purchaser.
sting

with the following:

Ided Rings, and Stockfor Forging or Flash-Welded Rings

4.3.3 Grain size sa

les shall be taken from the mid-radius or. qnarfpr-thir‘knncc pncitinn

44 Reports

4.4.1

ings, and flash-welded

rties of each lot of bars,

equired properties and
lected by the producer

The producer of the product shall furnish with each shipment a report showing the producer’s name, country where

the metal was melted (e.g., final melt in the case of metal processed by multiple melting operations), and the results
of tests for composition of each heat, for hardness and average grain size as solution treated, for tensile, hardness
and stress-rupture properties after precipitation heat treatment, and stating that the product conforms to the other
technical requirements. This report shall include the purchase order number, heat and lot numbers, AMS5702F,
solution heat treatment temperature used, size, and quantity. If forgings are supplied, the size and melt source of
stock used to make the forgings shall also be included.

4.4.2

When material produced to this specification is beyond the sizes allowed in the scope of tables, or other exceptions

are taken to the technical requirements listed in Section 3 (see 5.2.1.1), the report shall contain a statement “This
material is certified as AMS5702F(EXC) because of the following exceptions:” and the specific exceptions shall

be listed.
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