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CHEMICAL CHECK ANALYSIS LIMITS
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Determination of Chemical Composition

ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and

Other Similar Chromium=-Nickel-Iron Alloys

SAE Technical Board rules provide that: *'All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”
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2.3 Government Publications:

Available from Commanding Officer, Naval

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA  19120.

2.3.1 Federal Standards:

Federal Test Method Standard No.

151 - Metals; Test Methods
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Other Impurities (Elements), Each, Max: The maximum amount of an individual

element not mentioned specifically in the tabulated composition that may be
present. Producer normally will analyze only for impurities which are
possible to be present because of raw materials or manufacturing processes
and which may affect the product significantly. Others will analyze for
impurities as they deem necessary.

Other Impurities (Elements), Total, Max: The sum percentage of the

impurities (elements) (See 3.2.4) found. It is not inferred by this

stafement that an analysis need be made Tor each element of the periodic

tablle not mentioned specifically in the tabulated composition,
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3.3 Check Analysis Limits:

shall be as follows:

Upper Limit or Maximum Variation
Element of Specified Range, % Under Min Over Max
Carbon Up to 0.010, incl 0.002 0.002
Over 0.010 to 0.030, incl 0.005 0.005
Over 0.03 to 0.20, incl 0.01 .01
Over 0.20 to 0.60, incl 0.02 D.02
Over 0.60 to 1.20, incl 0.03 D.03
Manganesp Up to 1.00, incl 0.03 D .03
Over 1.00 to 3.00, incl 0.04 D.04
Over 3.00 to 6.00, incl 0.05 D.05
over 6.00 to 10.00, incl 006 D.06
Over 10.00 to 15.00, incl 0.10 D.10
Over 15.00 to 20.00, incl 0.15 D.15
Silicon Up to 1.00, incl 0.05 D.05
Over 1.00 to 3.00, incl 0.10 p.10
Phosphorpus Up to 0.040,incl 0.005 0.005
Over 0.040 to 0.204/, incl 0.010 D.010
Sulfur Up to 0,040, incl 0.005 D.005
Over 0.040 to )0.20, incl 0.010 pD.010
over 0.20 .to 0.50, incl 0.020 D.020
Chromium| Up to 0.90, incl 0.03 0.03
Over 0290 to 2.10, incl 0.05 D.05
) over 2.10 to 10.00, incl 0.10 D.10
over 10.00 to 15.00, 1incl 0.15 D.15
Over 15.00 to 20.00, incl 0.20 0.20
Over 20.00 to 30.00, incl 0.25 D.25
Nickel Up to I1.00, Imcl 0-03 .03
Over 1.00 to 5.00, incl 0.07 0.07
Oover 5.00 to 10.00, 1incl 0.10 0.10
Over 10.00 to 20.00, incl 0.15 0.15
Over 20.00 to 30.00, incl 0.20 0.20
Over 30.00 to 40.00, incl 0.25 0.25
Over 40.00 0.30 0.30
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Upper Limit or Maximum Variation
Element of Specified Range, % Under Min Over Max
Cobalt Over 0.05 to 0.50, incl 0.01 0.01
Over 0.50 to 2.00, incl 0.02 0.02
Over 2.00 to 5.00, incl 0.05 0.05
Over 5.00 +to 10.00, incl 0.10 0.10
Over 10.00 to 15.00, incl 0.15 0.15
over 15500 to 22700, —1mct 020 0.20
Over 22.00 to 30.00, incl 0.25 0.25
Molybdenum Over 0.20 to 0.60, incl 0.03 0.03
Over 0.60 to 2.00, incl 0.05 0.05
Over 2.00 to 7.00, incl 0.10 0.10
Oover 7.00 to 15.00, incl 0.15. 0.15
Over 15.00 to 30.00, incl 0.20 0.20
Tungsten Up to 1.00, incl 0.03 0.03
Over 1.00 to 2.00, incl 0.05 0.05
Over 2.00 to 5.00, incl 0.07 0.07
Over 5,00 to 10.00, incl 0.10 0.10
Over 10.00 to 20.00, incl 0.15 0.15
Columbiym + Up to 1.50, incl 0.05 0.05
Tantalum Over 1.50 to 5.00; incl 0.10 0.10
Over 5.00 0.15 0.15
Titanium Up to 1.00, incl 0.05 0.05
Over 1.00\to 3.00, incl 0.07 0.07
Over 300 0.10 0.10
Tantalum Up to 0.10, incl 0.02 0.02
Aluminum Up to 0.15, incl 0.005 0.01
Over 0.15 to 0.50, incl 0.05 0.05
Over 0.50 to 2.00, incl 0.10 0.10
over 2.00 to 5.00, incl 0.20 0.20
Over 5.00 to 10.00, incl 0.35 0.35
Nitrogen Up to 0.02, incl 0.005 0.005
Over 0.02 to 0.19, incl 0.01 0.01
Over 0.19 to 0.25, incl 0.02 0.02
Over 0.25 to 0.35, incl 0.03 ~0.03
Over 0.35 to 0.45, incl 0.04 0.04
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Upper Limit or Maximum Variation .
Element of Specified Range, % Under Min Over Max
Boron 0.001 to 0.010, incl 0.0004 0.001
Over 0.01 to 0.12, incl 0.005 0.01
Selenium All 0.03 0.03
Iron Up to .00, incl 0.03 0.03
Over 1.00 to 2.50, incl 0.05 0.05
Over 2.50 to 5.00, incl 0.07 0.07
Over 5.00 to 10.00, incl 0.10 0.10
Over 10.00 to 15.00, incl 0.15 0.15
Over 15.00 to 30.00, incl 0.25 0.25
Copper Up to 0.50, incl 0.03 0.03
over 0.50 to 1.00, incl 0.05 0.05
Over 1.00 to 3.00, incl 0.10 0.10
Over 3.00 to 5.00, incl 0.15 0.15
Over 5.00 to 10.00, incl 0.20 0.20
vanadipm Up to 0.50, inel 0.03 0.03
over 0.50 to 1.50;\incl 0.05 0.05
Zirconfium Up to . 0.10, incl 0.000 0.02
over 0.10 0.05 0.05
Tin Up-to 0.05, incl 0.005 .01

4. QUALITY| ASSURANCE PROVISIONS:

4.1 sampling: For (the purpose of determining conformance to the material
speciflication(composition requirement, each heat in a shipment shall be
considered Separately. All samples shall be taken from materiall in the
conditlion-ir which it is received except that all protective surface
treatnents shall be removed before sampling finished parts. Drijllings or

chips shall be takKen without the applicatiom of water, oil, or other

W, lubricants, shall be free from scale, grease, dirt, and other foreign
materials, and shall be taken in such a manner as to prevent alteration of the
chemical composition of the sample. If finished parts are too hard for
machining, they may be tempered in a protective atmosphere prior to sampling.
Sampling shall be in accordance with ASTM E59, insofar as practicable.
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