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A O AUTICAL 	 TAMS 2269 
MAT IAL SPECIFICATIONS 	 '"u" 1-15-50 
SOC1ETV OR AUTOMOTIVE ENOINEERE, Ina. 	485 Loxington Avo. , New York 17, N.Y. I Revised 

CHEMICAL CHECK ANALYSIS LIMITS 
Wrought Nickel and Nickel Base Alloys 

1. PURPOSE: To publish standard chemical check analysis limits as established 
by AMS usage and to correlate their application and use with material specifi-
cations. 

2. APPLICATION: The chemical check analysis limits shown herein shall apply 
when referenced in the material specification unless otherwise agreed upon 
by purchaser and vendor. Check limits not listed herein shall be as agreed 
upon by purchaser and vendor. 

3. DEFINITIONS• 

3.1 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 check analysis. 

3.2 Variation Limit, Under Min or Over Max: Given in Section e 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 analytical procedure, vary both 
above and below the specified range. These variations are not permitted 
for ladle or ingot analyses made by the producer. 

3 . 3 Remainder: Shows the basis element from which the alloy is made and is 
assur=ed to be present in an amount approximately equal to the difference 
between 1001-P, and the sum percenta ge of the e lleyinZ elements and listed. 
impurities. It need not be analyzed nor need. a, oercenta.ge figure be 
reported. 

3. 11- Other Impurities (Elerients), Each, A4ax: The n:axir.:um amount of an individual 
element not TCentioned specifically in the col -.iposition section that may be 
present. Producer norrually will ~naly ze only for ir:;purities which are 
possible to be present because of rav materials or manufacturinE processes 
and which may affect the procuct si,nificantly. Others gill. analyze for 
impurities as they dee p . necessary. 

3.5 Other Impurities ( 1_eraents) Total I-Imi:: T=Ie sun; percenta! e of the impurities 
elements 	See 3.i found. It is not inferred by tiis staten;ent that an 

analysis need be r;acr e z'or each element of -.'ae _oeri oc.ic table not ventioned. 
specifically  in the composition section. 

Copyright 100"0 by  111"ety  of Automotive En gineers. Ina 
	 Printed I» U. S. A. 
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SJUTLING: For the purpose of detcrLiinin; conformance to the naterial s->ecifica.- 
tion cor.r.position requirement, each heat in the shipruent shall be considered. 
separately. 411 sai:?les shall be taken fror,~ material in the condition in i-.,hick 
it is received, except that all protective surface treatrients she.11 bo re-r:-.oved 
before sampling finishes_ parts. Drilling or chi ps shall be tal~cn ,; ,ithout t'Aie 
appli cation._of water, oil, or other lubricants, and in such a. runner as to prevent 
alteration of the chemical composition of the sample, and shall be free i'ror: 
scale, grease, dirt, and other foreign materials. SamplinZ- sImll be in a.ccorc- 
ance with ASTM E59-57  insofar as practicable. 

5. ANALYTICAL PROCEDURES: Referee methods of analysis shall be the latest edition 
of ASTI2 I,, ethods of Cher,iical Analyses of Metals" or methods approves:_ by the 
T,Jational Bureau of Standards. Procedures for elements not covered shall be as 
agreed upon by purchaser and vendor. 

6. CIECK LIIIJTS: 

Limit or Maxi=mi of Variation, Under 
Eler:ent Specified Element, o Iv n or Over Mox 

Carbon 0.02 and under 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 1.00 and under 0.03 
Over 1.00 to 3.00, incl 0.04 
Over 3.00 to 6.00, incl 0.07 

Silicon 0.05 and under 0.01 
Over 0.05 to 0.25, incl 0.02 
Over 0.25 to 0.50, incl 0.03 
Over 0.50 to 1.00, incl 0.05 
Over 1.00 to 4.50, incl 0.10 

Phosphorus All 0.005 

Sulfur 0.02 and under 0.003 
over 0.02 to 0.060, incl 0.005 

Chromium Over 3.00 to 5.00, incl 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 

Nickel 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 1  incl O.45 
Over 80.00 to 99.00, incl 0.60 

,_1 
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-3- 

Linn:i.t or T,i=irwu? o1 Variation, Unc;er 
Element S-pecified Element, Ian or Over T ~:1> 

Cobalt 0.10 onC under 0.01 
Over 0.10 to 0.x:0, incl 0.02 
Over 0.20 to .1.00, incl 0.03 
Over 1.00 to 5.00, inc-' 0.05 
Over 5.00 to 10.00, incl 0.10 
Over 10.00 to 15.00, incl 0.15 
Over 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 37.00, incl 0.35 

Molybdenum Over 0.20 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 

Tungsten 1.00 and under 0.01+ 
Over 1.00 to 3.00, incl 0.10 
Over 3.00 to 5.00, incl 0.15 

Colurabium Over 0.50 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 1  incl 0.20 

Titanium 0.10 and under 0.02 
over 0.10 to 0.50, incl 0.03 
Over 0.50 to 1.00, incl 0.01+ 
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 

Aluminum 0.10 and under 0.02 
Over 0.10 to 0.50, incl 0.05 
Over 0.50 to 2.00, incl 0.10 
Over 2.00 to 5.00, incl 0.20 

Boron 0.01 to 0.05, incl 0.005 (See Note 1) 

Iron 0.20 and under 0.02 
Over 0.20 to 0.75, incl 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, inel 0.15 
over 15.00 to 30.00, incl 0.30 
over 30.00 to 50.00, incl 0.1+5 
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