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2.1

APPLICABLE DOCUMENTS: The following publications form a part of this specific

speciffed herein. The latest issue of Aerospace Material Specifications (AMS) shall
applicpble issue of other documents shall be as specified in AMS 2350.

SCOPE: This specification covers chemical check analysi§ limits for wrought nickel alloys and
cobalt alloys having nominal compositions made up of elements, other than iron, that comprise
more 5 . 1S Iinits shown herein s
specifiication is referenced in the material specification. Check analysis limitsfdr
ranges of elements not listed herein shall be as specified in the applicable matérial
agreed upon by purchaser and vendor,

hpply when this
elements or for
specification or as

htion to the extent
apply. The

SAE |Publications: Available from Society of Automotive Engificers, Inc., 400 Conjmonwealth Drive,

Warrendale, PA 15096,

2.1.1 Aeyospace Material Specifications:

2.2

2.3

AMS 2350 - Standards and Test Methods

ASTM Publications: Available from American Society for Testing and Materials, 1916 Race Street.

Philddelphia, PA 19103.

ASTM E39 - Chemical Analysis-of Nickel

ASTHY E38 - Chemical Analysis-of*Nickel-Chromium and Nickel-Chromium-Iron Alloys

ASTM E55 - Sampling Wrought Nonferrous Metals and Alloys for Determination of Chemical

Composition
ASTM E76 - Chemicadl Analysis of Nickel-Copper Alloys

ASTM E354 - Chemical Analysis of High-Temperature, Electrical, Magnetic, and Qther Similar

Iron, Nickel, and Cobalt Alloys

Government“Publications: Available from Commanding Officer, Naval Publicationd and Forms

Centg¢r, 580Y Tabor Avenue, Philadelphia, PA 19120,

2.3.1 FederalStandards-

3.

3.1

Federal Test Method Standard No. 151 - Metals; Test Methods

TECHNICAL REQUIREMENTS:

Analytical Procedures: Referee methods of analysis shall be in accordance with ASTM E38,

ASTM E39, ASTM E76, or ASTM E354, as applicable, by spectrographic methods

in accordance

with Federal Test Method Standard No. 151, Method 112, or by methods developed by the National

Bureau of Standards. Procedures for elements not covered by the above test proc
as agreed upon by purchaser and vendor,

edures shall be
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3.2 Definitions:

3.2.1 Check Analysis: An analysis made by purchaser or vendor of the metal after it has been worked
into semi-finished or finished forms or fabricated into parts, and is either for the purpose of
verifying the composition of a heat or lot or to determine variations in the composition within a
heat. Acceptance or rejection of a heat or lot of material or batch of parts may be made by the
purchaser on the basis of this analysis.

3.2.2

Variation Limit, Under Min or Over Max: Given in 3.3 is the amount an individual determination for

a specified element may vary under or over the specified composition limit. In no case shall the

several determinations of

any element in a heat, using the same an

alytical procedure, vary both .

abov i 1 itted for ladle, ingot, or product

analyses made by the producer,

3.2.3

an amount approximately equal to the difference between 100% and the sum percen

ing dlements and listed impurities. It need not be analyzed nor need alpercentage

3.2.4

3.2.5

3.3 Che¢k Limits:

Limit or Maximum of

Othdr Impurities (Elements), Total, Max: The sum percentage of the impurities
(See[3.1.4) found. It is not inferred by this statement that an analysis need be ma
element of the periodic table not mentioned §pecifically in the composition section|

Other Impurities (Elements), Each, Max: The maximum amoung of an individual 4
men}ioned specifically in the specified composition that may be present. Produce
analyze only for impurities which are possible to be present because of raw mater
ing processes and which may affect the product significantly. Others will analyze
they|deem necessary.

Variation

Rema‘mdef: Shows the basis element from which the alloy is made and is_dssumed to be present in

tage of the alloy-
figure be reported.

lement not

r normally will

ials or manufactur-
for impurities as

elements)
de for each

Max

Hlement Specified Element, % Under Min or Over
Garbon Up to 0.02, incl 0.005
Over 0,02 to 0.20, incl 0.01
Over 0.20 to 0.60, incl 0.02
Over 0.60 to 1.00, incl 0.03
Manganese Up to 1.00, incl 0.03
Over 1.00to 3.00, incl 0.04
Over 3.00to 6.00, incl 0.07
Over 6.00 to 10,00, incl 0.10
Silicon Up to 0.05, incl 0.01
Over 0.05to 0.25, incl 0.02
- Over 0.25to 0.50, incl 0.03
Over 0.50 to 1.00, inel’ 0.05
Over 1.00to 4.50, incl 0.10
Phosphorus Up to 0.04, incl 0.005
Sulfur Up to 0.02, incl 0.003
Over 0.02to 0,06, incl 0.005

o
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-3 -
3.3 (Continued)
Limit or Maximum of Variation
Element Specified Element, % Under Min or Over Max
Chromium Up to 5.00, inecl 0.10
Over 5.00 to 15,00, incl 0.15
Over 15. 00 to 25,00, incl 0.25
Over 25, 00 to 35.00, incl 0.30
Over 35.00 to 45,00, incl 0.40
Over 45. 00 to 50,00, incl 0.50
Nickel Up 0o I1.0U0, incl 005
Over 1.00 to 5.00, incl 0.10
Over 5.00 to 10,00, incl 0.15
Over 10,00 to 20,00, incl 020
Over 20. 00 to 30,00, incl 0,25
Over 30.00 to 40.00, incl 0.30
Over 40.00 to 60, 00, incl 0.35
Over 60.00 to 80.00, incl 0.45
Over 80,00 to 99,00, incl 0.60
Cpbalt Up to 0.10, incl 0.01
Over 0.10 to 0.20, incl 0.02
Over 0.20 to 1.00, Gncl 0.03
Over 1.00 to 5.00, incl 0.05
Over 5.00 to 10500, incl 0.10
Over 10.00 to~¥5.00, incl 0.15
QOver 15,00.to 20,00, incl 0.20
Over 20.00'to 25,00, incl 0.25
Over 25.00 to 30,00, incl 0.30
Over.'30. 00 to 35,00, incl 0.35
Over 35,00 to 50.00, incl 0.50
Nlolybdenum Up to 1.00, incl 0.03
Over 1.00 to 3.00, incl 0.05
Over 3.00 to 5.00, incl 0.10
Over 5.00 to 20.00, incl 0.15
Over 20.00 to 30.00, incl 0.25
Tungsten Up to 1.00, incl 0.04
Over 1.00 to 3.00, incl 0.10
¢ Over 3,00 to 5. 00; im,} 0,15
Over 5,00 to 10.00, incl 0.20
Over 10. 00 to 20. 00, incl 0.25
Columbium Up to 1.50, incl 0.05
+ Tantalum Over 1.50 to 3.00, incl 0.10
Over 3.00 to 5,00, incl 0.15
Over 5.00 to 7.00, incl 0.20
Over 7.00 to 10.00, incl 0.25
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3.3 (Continued)

Limit or Maximum of

Variation

Element Specified Element, % Under Min or Over Max
Titanium Up to 0,10, incl 0.02
Over 0.10 to 0.50, incl 0.03
Over 0.50 to 1,00, incl 0.04
Over 1.00 to 2,00, incl 0.05
Over 2.00 to 3.50, incl 0.07
Over 3.50 to 5.00, incl 0.10
Over 5.00 to 10.00, incl 0.20
Aluminum Up to 0.10, incl” 0.02
Over—0:10-to—0--50—inct 0.05
Over 0.50 to 2.00, incl 0.10
Over 2.00 to 5.00, incl 0.20
Over 5.00 to 10.00, incl 0.25
Over 10.00 to 15.00, incl 0730
Baron Up to 0.01, incl 0. 002
Over 0,01 to 0.05, incl 0.005 (Seq 3.3.1)
Over 0.05to 0.15, incl 0.01
Iron Up to 0.20, incl 0.02
Over 0.20to 0,75, inél 0.03
Over 0.75 to 2.50, incl 0.05
Over 2,50 to 5.00,\incl 0.07
Over 5.00 to 10,00, incl 0.10
Over 10.00 to:15:00, incl 0.15
Over 15.00 t5-80.00, incl 0.30
Over 30.00-to 50. 00, incl 0.45
Copper ~ Up to 0.20, incl 0. 02
Over’ 0.20 to 0.50, incl 0.03
Over 0.50 to 5,00, incl 0.04 -
Over 5.00 to 10. 00, incl 0.05
Over 10,00 to 20,00, incl 0.10
Over 20.00 to 30.00, incl. 0.15
Over 30. 00 to 40.00, incl 0.20
Over 40.00 to 50,00, incl 0.25
Over 50.00 to 60,00, incl 0. 30
Over 60. 00 to 70.00, incl 0.35
Over 70.00 to 80.00, incl. 0.40
Vanadium Up to 0.50, incl 0,04 (See 3.3.2)
Over 0.50 to 1.50, incl . 0.05
Zirconium ‘Up to 0.10, incl . 0.01
Over 0.10 to 0.20, incl 0.02
# Lanthanum Up to 0.20, incl 0.01

3.3.1 Variation under min is 0. 002,

3.3.2 Over max only.
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