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Composition Testing Methods for Nickel- and Cobalt-Based Alloys

Products and Forging Stock

Heat-Resistant Steels and Alloys

Identification, Forgings

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

Quality Assurance Sampling and Testing, Corrosion- and Heat-Resistant Steel and Alloy Forgings

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

Flash Welded, Corrosion and Heat-Resistant Austenitic Steels, Ausientt
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Table 1 - Composition

Element Min Max
Carbon -- 0.08
Manganese -- 1.00
Silicon -- 0.50
Phosphorus -- 0.015
Sulfur -- 0.010
Chromium 14.00 17.00
Nickel + Cobalt 70.00 --
Columbium (Niobium) 0.70 1.20
Titanium 2.25 2.75
Tantalum - 0.05
Aluminum 0.40 1.00
fron 5.00 900
Cobalt -- 1.00
Copper -- 0.50

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 elemen
specified by the

3.1.2 Check Analysis
Composition variations
3.2 Condition

The product shall be sy
3.2.1 Bars, Forgings
Bars, forgings, and flas

3.2.1.1 Bars shall bsg
nominal diani

not listed in the composition table is not a basis for rejection unless linits of acceptability are
purchaser.

shall meet the applicable requirements of AMS2269.

pplied in the following condition:
and Flash-Welded Rings
h-welded rings shall be solttion and precipitation heat treated.

hot finished; round bars shall be ground or turned except that bars under|0.50 inch (12.7 mm) in
eter, when so ordered, shall be cold drawn.

3.2.1.2 Bars, other t
sides shall b

3.2.1.3 Barsshalln

3.2.1.4 Flash-welde

an hexagonsi-over 2.75 inches (69.8 mm) in nominal diameter or least digtance between parallel
hot finished. or cold finished.

be cut from plate (see 4.4.1.2).

r's part drawing. When

supplied, rings shall be manufactured in accordance with AMS7490.

3.2.2 Stock for Forging, Flash-Welded Rings, or Heading

Stock for forging, flash-welded rings, or heading shall be as ordered by the forging, flash-welded ring, or heading

manufacturer.
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3.3 Heat Treatment

Heat treatment shall be as follows; pyrometry shall be in accordance with AMS2750:
3.3.1  Solution Heat Treatment
3.3.1.1  Bars and Forgings Other Than Seamless Rolled Rings

Bars and forgings other than seamless rolled rings shall be solution heat treated by heating to 2100 °F £ 25 °F
(1149 °C £ 14 °C), holding at heat for 2 to 4 hours, and cooling in air.
3.3.1.2 Flash-Welded Rings and Seamless Rolled Rings

Flash-welded rings and seamless rolled rings shall be solution heat treated by heating to a temperature within the range

2000 to 2100 °F (1093
in air or faster.

3.3.2
Bars, forgings, and flas
holding at heat for 24 h
and then heating to, or
in air.

3.4 Properties

Product 10.0 inches (21

to the following requirements:

3.4.1 Bars, Forgings

3.4.1.1 Tensile Prop

Shall be as specified in

Precipitation H¢at Treatment

o0 1149 “C), holding at the selected temperature within £25 “F (14 “C) Tor.

h-welded rings shall be precipitation heat treated by heating t01550 °F +
burs £ 1 hour; cooling to 1300 °F (704 °C) or lower in 2 hours or less, eithel
continuing at, 1300 °F £ 25 °F (704 °C £ 14 °C), holding<at heat for 20 hou

4 mm) and under in nominal diameter or distance between parallel sides (t

and Flash-Welded Rings
prties
Table 2, determined in accordance with ASTM E8/E8M.

Table 2A .- Minimum tensile properties, inch/pound units

to 4 hours, and cooling

D5 °F (843 °C + 14 °C);
in air or in the furnace;
s + 1 hour, and cooling

hickness) shall conform

Bars and Forgings OtHer than
Flash-Welded Rings and Seamless
Property Seamless Rolled Rings Rolled Rings
Tensile Strength 125 ksi 140 ksi
Yield Strength at 0.2% Offset 80 ksi 80 ksi
E|ongat =N 4D or 2 inches 8 0%, 8 0%
Reduction of Area 8.0% 8.0%

Table 2B - Minimum tensile properties, Sl units

Bars and Forgings Other than

Flash-Welded Rings and Seamless
Property Seamless Rolled Rings Rolled Rings
Tensile Strength 862 MPa 965 MPa
Yield Strength at 0.2% Offset 552 MPa 552 MPa
Elongation in 4D or 50 mm 8.0% 8.0%
Reduction of Area 8.0% 8.0%

3.4.1.2 Hardness

Shall be 262 to 341 HB

W, or equivalent (see 8.2), determined in accordance with ASTM E10.
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3.4.1.3 Stress Ruptu

re Properties at 1350 °F (732 °C)

A tensile specimen maintained at 1350 °F £ 5 °F (732 °C % 3 °C), while a load sufficient to produce an initial axial stress of
52.5 ksi (362 MPa) is applied continuously, shall not rupture in less than 23 hours. The test shall be continued to rupture
without change of load. Elongation after rupture, measured at room temperature, shall be not less than 5% in 4D. Test shall

be conducted in accord

3.4.1.31

ance with ASTM E139.

The test of 3.4.1.3 may be conducted using a load higher than required to produce an initial axial stress of

52.5 ksi (362 MPa) but load shall not be changed while test is in progress. Time to rupture and elongation
requirements shall be as specified in 3.4.1.3.

3.4.1.3.2

The test of 3.4.1.3 may be conducted using incremental loading. In such case the load required to produce an

initial axial stress of 52.5 ksi (362 MPa) 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 ksi (34.5

3.4.1.4 Mechanical p

and producer.

3.4.2 Forging Stock
When a sample of stoch
shall conform to the req
in 3.3 conform to the rdg
forged coupon.

3.4.3 Stock for Flash

Specimens taken from
and 3.4.1.3.
3.5 Quality

The product, as receive
and from imperfections

3.5.1 Grain flow of di

forgings showir

3.6 Tolerances

[ViPa)—Time to rupture andefongation requirements shattbeas specified ]

roperties for product outside the range specified in 1.1 shall be agreed-upon

3.4.1.3.

between the purchaser

is forged to a test coupon and heat treated as in 3.3, specimens taken from the heat-treated coupon

uirements of 3.4.1.1, 3.4.1.2, and 3.4.1.3. If specimens.taken from the stock
quirements of 3.4.1.1, 3.4.1.2, and 3.4.1.3, the tests-shall be accepted as
-Welded Rings or Heading

the stock after heat treatment as in{3.3 shall conform to the requiremgq

d by the purchaser, shall be’uniform in quality and condition, sound, and fre
detrimental to usage-of'the product.

b forgings, except.in areas which contain flash-line end grain, shall follow th
g no evidence-of reentrant grain flow.

after heat treatment as
equivalent to tests of a

nts of 3.4.1.1, 3.4.1.2,

b from foreign materials

b general contour of the

Bars tolerances shall cTnform to all applicable requirements of AMS2261.

3.7 Exceptions

Any exceptions shall be authorized by the purchaser and reported as in 4.4.1.1.

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.


https://saenorm.com/api/?name=ed52da0c72806680a543ed5f8efa5f28

SAE INTERNATIONAL

AMS5668 ™L

Page 6 of 8

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:

Composition (see 3.1) of each heat.
Tensile properties (see 3.4.1.1), hardness (see 3.4.1.2), and stress-rupture properties (see 3.4.1.3) of each lot of bars,
forgings, and flash-welded rings.

Tolerances (see 3.7) of

4.2.2 Periodic Tests

bars.

The ability of forging stock (see 3.4.2) and stock for flash-welded rings or heading (see 3.4.3) to develop required properties

and grain flow of die fo
unless frequency of tes

4.3 Sampling and Te|
4.3.1

Sampling and
accordance wit
4.3.2 Sampling and t
4.4 Reports

441 The producer
producer’s nan
melting operati
hardness, and
lot of bars, and

purchase order
the part numbe

giNgs (Se€ 3.0.
ing is specified by the purchaser.

ting

h AMS2371.

psting for forgings shall be in accordance with AMS2374.

bf bars, forgings, and flash-welded rings shall furnish with each shipmen
e, country where the metal was melted.(e.g., final melt in the case of metg
bNns), the results of tests for composition/of each heat and the results of tes
stress-rupture properties of each lot.of bars, forgings, and flash-welded rings
stating that the product conforms.to the other technical requirements. This
number, heat and lot numbers; AMS5668L, size, product form, and quantity.
I and the size and melt source of stock used to make the forgings shall also

al produced to this «specification is outside the size range specified in
the purchaser taken)to the technical requirements listed in Section 3 (see
ement “This material is certified as AMS5668L(EXC) because of the followi
ptions shall be.listed.

4411 When mater
authorized by
contain a sta
specific exce

4412 Reportthen

4.4.2 The producer

sting for bars, flash-welded rings, and stock for forging, flash“welded ringq,

minal metallurgically worked cross sectional size and the cut size, if different

blected by the producer

or heading shall be in

t a report showing the
| processed by multiple
s for tensile properties,
and tolerances of each
report shall include the
If forgings are supplied,
be included.

1.1, or has exceptions
b.2.1.1), the report shall
hg exceptions:” and the

(see 3.2.1.3)

bment a report showing

stoek for forging, flash-welded rings, or headlng shall furmsh with each shi

| processed by multiple

melting operations), the results of tests for composition of each heat, and the results of any additional property
requirements imposed by 8.6. This report shall include the purchase order number, heat number, AMS5668L, size,

and quantity.

4.5 Resampling and Retesting

4.51

in accordance with AMS2371.

452

Resampling and retesting of forgings shall be in accordance with AMS2374.

Resampling and retesting of bars, flash-welded rings, and stock for forging, flash-welded rings, or heading shall be
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