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(3.1, 3.1.1), prohibits
requirement for stress

1. SCOPE

1.1 Form
This specification cove
1-3/4 inches (44.4 mm

1.2 Application

These bars have been
tension-tension fatigue
exhibits exceptionally g
relaxation.

2. APPLICABLE DO(C

The issue of the follow
extent specified herein
specified. When the re
published issue of that

RATIONALE
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rupture testing (3.5.4.3), and allows prior revisions (8.5).

rs a high strength, corrosion- and heat-resistant cobalt-nickel-chromium al
and under in nominal diameter.

used typically for applications requiring a combination of high strength up to
strength, toughness, and ductility (see 8.2), but usage is not limited to such
ood resistance to corrosion, ¢revice corrosion, stress-corrosion cracking, an
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ing documentsiin effect on the date of the purchase order forms a part of {
The suppliefr-may work to a subsequent revision of a document unless a speg
ferenced.document has been cancelled and no superseding document has
document shall apply.

prohibits unauthorized
bn testing and reporting
.5.1.3), adds reporting

oy in the form of bars

1100 °F (593 °C), good
applications. This alloy
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peen specified, the last

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 © 2022 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/ AMS584 3H/
Email: CustomerService@sae.org

http://www.sae.org



https://www.sae.org/standards/content/PRODCODE/
https://saenorm.com/api/?name=e9dbd948d1e1b75543a36f22c7f2e955

SAE INTERNATIONAL AMS5843 ™H Page 2 of 7

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

AMS2269 Chemical Check Analysis Limits, Nickel, Nickel Alloys, and Cobalt Alloys

AMS2371 Quality Assurance Sampling and Testing, Corrosion- and Heat-Resistant Steels and Alloys, Wrought
Products and Forging Stock

AMS2750 Pyrometry

AMS2806 Identification Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy Steels and Corrosion- and

Heat-Resistant Steels and Alloys
AS7766 Terms|Used in Aerospace Metals Specifications
2.2 ASTM Publications

Available from ASTM]|International, 100 Barr Harbor Drive, P.O. Box C700; West Conshohogken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM E8/E8M Tension Testing of Metallic Materials

ASTM E18 Rog¢kwell Hardness of Metallic Materials

ASTM E21 Eleyated Temperature Tension Tests of Metallic Materials

ASTM E112 Determining Average Grain Size

ASTM E139 Conducting Creep, Creep-Rupture, and Stress-Rupture Tests of Metallic Materigls

ASTM E140 Harldness Conversion Tables for Metals Relationship Among Brinell Hardness, Vickers Hardness,
Rog¢kwell Hardness, Superficial Hardness, Knoop Hardness, Scleroscope |Hardness, and Leeb
Hardness

ASTM E292 Conducting Timé=for-Rupture Notch Tension Tests of Materials

ASTM E354 grlleamical Analysis of High-Temperature, Electrical, Magnetic, and Other Similar |ron, Nickel, and Cobalt

dys

2.3 Definitions

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

3.1 Composition

Shall conform to the percentages by weight shown in Table 1, determined in accordance with ASTM E354, or by other
analytical methods acceptable to purchaser.
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Table 1 - Composition

3.1.1  Producer may

Element Min Max
Carbon -- 0.04
Manganese -- 0.20
Silicon -- 0.20
Phosphorus -- 0.020
Sulfur -- 0.010
Chromium 18.00 20.00
Cobalt 34.00 38.0
Molybdenum 6.00 8.00
Columbium (Niobium) 0.25 0.75
Titanium 2.50 3.25
Aluminum 0.10 0.30
Iron 8.00 10.00
Boron -- 0.03
Nickel remainder

test for any element not listed in Table 1 and include this analysis.in the rep

any element n¢t listed in the composition table is not a basis for rejection unless'limits of ac

by the purchag
3.1.2
Composition variationg
3.2 Melting Practice

Alloy shall be produce
practice.

3.3 Condition

Solution heat treated, ¢
3.3.1  Barshall notb
3.4 Heat Treatment

Bars shall be solution h
at the selected temper

Check Analysi$

er.
3

shall meet the applicable requirements of AMS2269.

d by multiple melting using vacuum induction followed by vacuum consunm

old drawn, aged, and centerless ground.

b cut from plate (see 4:4.1).

eat treated-by heating to a temperature within the range 1900 to 1925 °F (10
bture Within £25 °F (14 °C) for 4 to 8 hours, and quenching in water. After g

be aged by heating to

tempéerature within the range 1200 to 1250 °F (649 to 677 °C), holding at th

ort of 4.4. Reporting of
teptability are specified

able electrode melting

38 to 1052 °C), holding
old drawing, bars shall
b selected temperature

within £25 °F (+14 °C) [orirot less than 4 hours, and cooling at a rate equivalent to an air cool or fast

er (see 8.2). Pyrometry

shall be in accordance

3.5 Properties

with AMS2750.

Bars 1-3/4 inches (44.4 mm) and under in nominal diameter shall conform to the following requirements:

3.5.1 Tensile Proper

3.51.1

ties

At Room Temperature

Shall be as shown in Table 2, determined in accordance with ASTM E8/E8M.
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3.5.1.2

Table 2 - Minimum room temperature tensile properties

Value
260 ksi (1793 MPa)
250 ksi (1724 MPa)
6%
22%

Property
Tensile Strength
Yield Strength at 0.2% Offset
Elongation in 4D
Reduction of Area

At 1100 °F (593 °C)

Shall be as shown in Table 3, determined in accordance with ASTM E21 on specimens heated to 1100 °F + 10 °F
(593 °C £ 6 °C), held at heat for 20 to 30 minutes before testing, and tested at 1100 °F £ 10 °F (593 °C + 6 °C).

Unless othe
0.005 in/in/m
through 0.29
0.5 mm/mm
becomes eff

3.5.1.3

3.5.2 Hardness
Shall be not lower than
3.5.3 Average Grain
Shall be ASTM No. 4 g

3.5.4 Stress-Rupturg

Shall be as follows; festing of netched specimens and of combination smooth-and-notched §

accordance with ASTM

Table 3 - Minimum elevated temperature tensile properties

Value
205 ksi (1413 MPa)
190 ksi (1310 MPa)
5%
15%

Property
Tensile Strength
Yield Strength at 0.2% Offset
Elongation in 4D
Reduction of Area

rwise specified, the strain rate for room temperaturé and elevated te
in (0.005 mm/mm/min) and maintained within a tolerance of £0.002 in/in/m
b offset yield strain. The strain rate after yield may:be increased to any valu
min) or equivalent crosshead speed as a functionrof gage length. The requ
pctive for material produced 1 year after the publication date of this documer

44 HRC, or equivalent (see 8.3), determined in accordance with ASTM E18
Size
r finer, determined in accordance with ASTM E112.

Properties at 1200.°F (649 °C)

E292 and-gt smooth specimens in accordance with ASTM E139:

cylindrical combination smooth-and-notched specimen conforming to AST
°F-(649 °C + 2 °C) while a load sufficient to produce an initial axial stress g

sting shall be set at
n (0.002 mm/mm/min)
b up to 0.5 in/in/min (or
rement for compliance
t.

pecimens shall be in

M E292, maintained at
f 140 ksi (965 MPa) or

blied r\nnfimmneh}a shall not rnp‘rnrn inless than 23 hours. The test shall

e continued to rupture

without change of load. After 23 hours, if rupture occurs in the notch, the smooth section shall, by suitable means,
be continued to rupture or a separate smooth specimen shall be tested to rupture under the above conditions.
Elongation of the smooth section after rupture, measured at room temperature, shall be not less than 5% in 4D.

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 tested
individually under the conditions of 3.5.4.1. The smooth specimen shall not rupture in less than 23 hours and
elongation after rupture, measured at room temperature, shall be not less than 5% in 4D. The notched specimen
shall not rupture in less than 23 hours and need not be tested to rupture.

3.54.1 A standard
1200 °F £ 3
higher is ap

3.54.2

3543

The tests of 3.5.4.1 and 3.5.4.2 may be conducted using incremental loading. In such case, the load required to

produce an initial axial stress of 140 ksi (965 MPa) or higher shall be used to rupture or for 23 hours, whichever
occurs first. After the 23 hours and at intervals of 8 hours minimum, thereafter, the stress shall be increased in
increments of 5.0 ksi (34.5 MPa). Time to rupture, rupture locations, and elongation requirements shall be as
specified in 3.5.4.1.
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3.6 Mechanical property requirements for product outside the size range covered by 1.1 shall be agreed upon between
purchaser and producer and reported per 4.4.2.

3.7 Quality

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

imperfections detrimen

3.8 Tolerances

tal to usage of the bars.

Shall conform to all applicable requirements of AMS2261.

3.9 Exceptions

Any exceptions shall b
4. QUALITY ASSUR/
4.1 Responsibility fo
The producer of the pr¢
required tests. Purchas
that the bars conform
4.2 Classification of
All technical requireme

4.3 Sampling and Te

Shall be in accordance

specimens shall be machined from)the center of bars 0.800 inch (20.32 mm) and under

4.3.1 Specimens for
ASTM E8/ESM
proportional to
distance betwsg

44 Reports

The producer of the pr
metal was melted (e.qg.

b authorized by the purchaser and reported as in 4.4.2.

ANCE PROVISIONS

- Inspection

duct shall supply all samples for producer’s tests and shall be responsible fo
er reserves the right to sample and to perform any confirmatory testing deem
b specified requirements.

lTests

nts are acceptance tests and shall be perfarimed on each heat or lot as appli
sting

with AMS2371, and the followings

with either 0.250 inch (6.35'mm) diameter at the reduced parallel gage sectio

the standard when«required. Other stress-rupture specimens shall be as

en parallel sides}.and from mid-radius of larger size bars.

bductéhall furnish with each shipment a report showing the producer’s name
finalmelt in the case of metal processed by multiple melting operations), an

composition of each he

- the performance of all
bd necessary to ensure

cable:

tensile and smooth-bar stress-rupture testing shall be of standard proportipns in accordance with

h or smaller specimens
specified in 3.5.4. All
n nominal diameter or

and country where the
| the results of tests for

atiand for tensile properties, hardness, average grain size and stress-rupturg

of each lot and stating

that the product conforms to the other technical requirements. This report shall include the purchase order number, heat
and lot numbers, AMS5843H, size, quantity, and a statement of record of specific temperature and time used in the aging

cycle (see 3.4).
441

4.4.2

Report the nominal metallurgically worked cross sectional size and the cut size, if different (see 3.3.1).

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

are taken to the technical requirements listed in Section 3, the report shall contain a statement "This material is
certified as AMS5843H(EXC) because of the following exceptions:" and the specific exceptions shall be listed (also

see 5.2.1).
4.5 Resampling and

Shall be in accordance

Retesting

with AMS2371 (see 4.3 and 4.3.1).
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