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ALLOY BARS, CORROSION AND HEAT RESISTANT
19Cr - 36Co - 25Ni - 7.0Mo - 0.50Cb - 2.9Ti - 0.20A1 - 9.0Fe
Vacuum Induction Plus Vacuum Consumable Electrode Melted
Solution Heat Treated and Work Strengthened
UNS R30159

1.1 Form:[ This specification covers a high strength, corrosion and heat
resisitant cobalt-chromium-nickel alloy in the form of bars.

1.2 Application: Primarily for applications requiring a'combination of high
strength up to 1100°F (595°C), good tension-tension fatigue sfrength,
toughpess, and ductility. This alloy exhibitsexceptionally dood res istance
to corrosion, crevice-corrosion, stress-corrosion cracking, arld elevated
temperature relaxation.

2. APPLICABLE DOCUMENTS: The following pubdications form a part df this
speciffication to the extent specified herein. The latest issuq of Aerospace
‘ Materipl Specifications shall apply. 'The applicable issue of dther documents

shall be as specified in AMS 2350.

2.1 SAE Plblications: Availablefrom SAE, 400 Commonwealth Drive,| Warrendale,
PA  1b096,

2.1.1 Aergspace Material Specifications:

AMS| 2261

Tolerances, Nickel, Nickel Alloy, and Cobalt Alldy Bars and
Forging Stock
MAI1| 2261 - Telerances, Metric, Nickel, Nickel Alloy, and Cobfalt Alloy Bars
and Forging Stock
AMS| 2269, ~ Chemical Check Analysis Limits, Wrought Nickel Alloys and Cobalt
Alloys
AMSL2350 = Stanlaids and—TestMetheods
AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant
-Steels and Alloys, Wrought Products Except Forgings and
Forging Stock
AMS 2806 - Identification, Bars, Wire, Mechanical Tubing, and Extrusions,
Carbon and Alloy Steels and Heat and Corrosion Resistant
Steels and Alloys

SAE Technical Board Rules provide that: “This report s 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.”

‘ 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 E21 - Elevated Temperature Tension Tests of Metallic Materials

ASTM E112 - Determining Average Grain Size

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

ASTM E292 - Conducting Time-for-Rupture Notch Tension Tests of 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 Offiger, Naval
Publicatidns and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Military Standards:

MIL-STD+163 - Steel Mill Products, Preparation foy Shipment and Storage

3. TECHNICAL REQUIREMENTS:

3.1 Comgositi%n: Shall conform to the following percentages by weight
¢ determined by wet chemical methods in accordance with ASTM E354 or| by

spectrochémical or other analytical methods approved by purchaser:
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 - 38.00
Molybdenum - 6.00 - 8.00
Coumb ium 0.25 - 0.75
| Titanium 2.50- - 3,25
Aluminum 0.10 - 0.30
Iron 8.00 - 10.00
Boron -- 0.03
Nickel rema inder

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

3.2 Condition: Solution heat treated and cold drawn.

3.3 Solution Heat Treatment: Bars shall be solution heat treated by heating to
a temperature within the range 1900° - 1925°F (1040° - 1050°C), holding at
the selected temperature within +25°F (+15°C) for 4 - 8 hr, and quenching in
water.
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3.4 Progerties:

3.4.1

Bars shall conform to the following requirements

As Solution Heat Treated and Cold Drawn:

3.4.1.1
¢

3.4.1.2

H

Grain Size:

ardness: Shall be not lower than 38 HRC, or equivalent,

accordance with ASTM EI18.

Predominantly 4 or finer with occasional gra

determined in

ins as large as

2 permissible, determined by comparison of a polished and etched

S

3.4.2 After Aging:

pecimen with the chart in ASTM E112.

Bars, 1-3/4 in. (45 mm) and under in nominal

dianeter,

)
fo
th

ter
€q

3.4.2.1

pperature within +25°F (+15°C) for 4 - 4-1/2 hr, and cool
hivalent to an air cool {See 8.2):

fensile Properties:

ution heat treated as in 3.3 and suitabTy cold drawn, sh
Towing properties after being aged by heating to a tempe
range 1200° - 1250°F (650° - 675°C), holding at the’sel

3.4.2.1.1

3.4.2.1.2

3.4.2.2 |

3.4.2.3 S

ardness: Should be not Tower than 44 HRC, or equivalent

At Room Temperature: Shall be as folJows, determined i
with ASTM E8 on specimens as in 4.3.):

260,000 psi

250,000 psi
6%
22%

Tensile Strength, min

Yield Strength at 0.2% 0ffset, min
Elongation in 4D, min

Reduction of Area, min

At 1100°F (595°C): Shall be as follows, determined in
ASTM E21 on specimens as in 4.3.1 heated to 1100°F + 10
held at heat for-20" - 30 min. before testing, and teste
1100°F + 10 (595°C + 5):

205,000 psi

190,000 psi
5%
15%

Tensile Strength, min

Yield Strength at 0.2% Offset, min
Elongatiion in 4D, min

Reduction of Area, min

all have the

rature within
ected

ing at a rate

n accordance

(1795 MPa)
(1725 MPa)

accordance with
(595°C + 5),
d at

(1415 MPa)
(1310 MPa)

tress-Rupture Properties at 1200°F (650°C):

, determined in
on the basis of

1]
hardness if the tensile property requirements of 3.4.2.1.1 are met.

Shall be as follows;

testing of notched specimens and of combination smooth-and-notched
specimens shall be in accordance with ASTM E292 and of smooth specimens
as in 4.3.1 in accordance with ASTM E139:
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3.4.2.3.1 A standard cylindrical combination smooth-and-notched specimen ‘
/) conforming to ASTM E292, maintained at 1200°F + 3 (650°C + 2) while a

load sufficient to produce an initial axial stress of 1407000 psi (965
MPa) is applied continuously, shall not rupture in less than 23

hours. The test shall be continued to rupture without change of

load. After the 23 hr, 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.

3.4.2.3.2 As an alternate procedure, separate smooth and notched specimens,

/) machfned from adjacent sections of the same piece with gagecgections
confprming to the respective dimensions shown in ASTM E292 lm y be
tested individually under the conditions of 3.4.2.3.1..%The dmooth
specfmen shall not rupture in less than 23 hr and elongation |after
ruptyre, measured at room temperature, shall be notless thar 5% in
4D. [The notched specimen shall not rupture in 1éss” than 23 Hr but
need|not be tested to rupture.

3.4.2.3.3 The tests of 3.4.2.3.1 and 3.4.2.3.2 may be“conducted using @ load
higher than required to produce an initial axial stress of 14 ,000 psi
(965 |MPa) but Toad shall not be changed,while test is in progress.
Time [to rupture and elongation requirements shall be as speciffied in
3.4.2.3.1.

3.4.2.3.4 Wnen|permitted by purchaser, the tests of 3.4.2.3.1 and 3.4.2/.3.2 may ‘
be cgnducted using incrementalloading. In such case, the load
required to produce an initial axial stress of 140,000 psi (9p5 MPa)
shall be used to rupturelor for 23 hr, whichever occurs firstl After
the 43 hr and at intervals of 8 - 16 hr, preferably 8 - 10 hrl,
thergafter, the stress shall be increased in increments of 5,P00 psi
(35 NPa). Time to rapture and elongation requirements shall pe as
specified in 3.4:2.3.1.

w

.5 Quality:

3.5.1 Alloy shgllbe produced by multiple melting using vacuum inductiof
followed by’vacuum consumable electrode melting practice,

3.5.2 Bars, 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 bars.

3.6 Sizes: Except when exact lengths or multiples of exact lengths are ordered,
straight bars will be acceptable in mi1l lengths of 6 - 20 ft (2 - 6 m) but
not more than 10% of any shipment shall be supplied in lengths shorter than
10 ft (3 m).

3.7 Tolerances: Shall conform to all applicable requirements of AMS 2261 or
MAM 2261.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor of bars shall supply all samples

for vendor's tests and shall be responsible for performing all required
Results of such tests shall be reported to the purchaser as required

tests.

by 4.4,

Purchaser reserves the right to sample and to perform

any

confirmatory testing deemed necessary to ensure that the bars conform to the
requirements of this specification.

4.2 Classification of Tests:

4,2.1 Acceptance Tests: Test to determine conformance to the following
requirements are classified as acceptance tests and shall- be|performed on
each heat or 1ot as applicable:

4.2.1.1 Cdmposition (3.1) of each heat.

4.2.1.2 Hardness (3.4.1.1) and grain size (3.4.1.2) of<each lot as|solution heat

tneated and cold drawn.

4,2.1.3 Tgnsile properties at room temperature of each lot after aging

(3.4.2.1.1).

4.2.1.4 Tdlerances (3.7).

4.2.2 Perijodic Tests: Test to determine conformance to the followjng
reqyirements are classified as)periodic tests and shall be pg¢rformed at a
frequency selected by the vendor unless frequency of testing|is specified

by plurchaser.

4.2.2.1 Tg
an

nsile propertiestat 1100°F (595°C) (3.4.2.1.2), hardness
d stress-rupture-properties (3.4.2.3) after aging.

4.3 Sampli

ng: Shall.be in accordance with AMS 2371 and the follow

(3.4.2.2),

ng; a heat

shall |be the consumable electrode remelted ingots produced frop alloy

origin

4.3.1 Speqg

ally melted as a single furnace charge:

imens for tens1]e and smooth-bar stress rupture test1ng

thall be of

(6. 25'mm)‘d1ameter at the—reduced para]]e] gage section or sma]]er
specimens proportional to the standard when required. Other
stress-rupture specimens shall be as specified in 3.4.2.3.

shal
of 1

A1l specimens

1 be machined from the center of bars 0.800 in. (20.00 mm) and under
in nominal diameter or distance between parallel sides and from mid-radius

arger size bars.
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