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CIi ;ICAL Ci3 sCIi Id P,LYSIS LIMITS 
Wrought Low Alloy and Carbon Steel 

1. PU POSE: To p ,~,.blish standard chemcical cheer analysis limits as establishes_ 
cid by AISI or c1- usage a to correlate their application and use with r'raterial 

specifications. 

APPLICATION: The chemical check analysis limits shown herein shall apply 
z; hen rnferenceu_ in the material s;~~ecification, unless otheinaise a Breed. upon 
by purchaser end venc.or. Check limits not lister_ 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 o:. ter 
it has been 1: ,70rkeu into semi-finished or finished forms or fabricated into 
parts, and is either for the purpose of verifyin the composition of a heat 
or lot or to Bete n-ii.ne  variations in the composition within a heat. Acceptance 
or rejection of a heat or lot of naterial or batch of parts riiay be made by t;:1e 
purchaser on t;ie basis of t -nis check analysis. In the analysis of finishes_ 
parts these values do not apply to eler!ents whose percentage can be varied by 
fabricating techniques erirployed. (for e,:ar,plc carbon in steel) unless t:1e semmle 
is taken in such a. manner as to exclude such chug es. 

3.2 Variation Limit, Under Aj.n or Over Tula;,;, : Given in Section o is the amount an 
individual d.eternLination for a specified. elerient r.ay vary under or over the 
specified_ composition linit. In no case shall the several determinations of 
any element in a heat, usin the sar:,e aaialj ri;ical procedure, vary both above 
and below the specified. ran; e. These variations are not perr.itted for ladle 
or ingot analyses made by the producer. Dimensional sizes shot,-,n in column 
headings -refer to cross sectional area of product being; analyzed.. 

3.3 hen.ainder: Shows the basis element from which the alloy is made and is assumed 
to be present in an ar.-.ount approximately ecival to the dif:Cerence between 100;6 
and the sL~m percentage of the alloying elements and listed ir:hurities. It 
need not be analyzes:,. nor need a percentage figure be reported. 

3.4 Other Impurities (Elements), Each, T1a t: The ma ;intiun amount of an individual 
element not mentioned specifically in the composition section that may be 
present. Producer normally will analyze only for irr_purities which are possible 
to be present because of raw materials or manufacturinr~ processes and which may 
affect the product significantly. Others will analyze for ii:.purities as they 
deem necessary. 
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6-1 
Uci1Cr Ii.' p arities // ~~ er:::.nts 	Total I :: The s ysii ercenta e of the impurities J . 5 	 1' 	 l - 	 p 	 z5 

	

elei;ients 	See 3.1.- foum_. It is not inferre 1. by this statement that an 
analysis neec- be l:_a6.e for e<ac ,  elerent of the perioc_ic tattle not n°.entioned. 
sycecifi.ca.11 r in th-- composition section. 

=. 	1`.il=l,'G: For the - pose O- determining conf or iance to the i- terial specifica- 
tion composition requirement, each heat in the shipment shall- be considered 
seoa.ra,tel y . Pal samples shall be taken iron mo.terial in the condition in vhich 
it is received, e .cept tai "c all protective surface treatments shat be removed 
before sampling finishers parts. Drillings or chips shall be taken iTithout the 
a;.palication of va.ter, oil., or other lubricants, and shall be free from scale, 
grease, cart, and other foreign materials, and in such a manner as to pievent 
alteration of the chemical composition of the sample. If finished parts are too 
'ia.rd __or machininL, they rmay be tempered in a protective atniosy)hereprior to 
sampling. SG.n_pl_in" s tall_ be in accordance with ASTM E59 -57  insofar as 
-practicable. 

5. 1:dTIJ TCICAL 11ROC1 DU wS: Referee ii,ethods of analysis shall be the latest edition 
of ASTL` IIet'hods of Cher,„teal Analyses of Ketals” or methods approved by the 
National Bureau of Standards. Procedures for elements not covered shall be 
as agreed upon by purchaser and venc.or. 

6. CILECK LIT-?ITS: 

6.1 Carbon Steels: (See P3ote 1) 

6.1.1 Bars, Porgings, and Porginp~ Stock: 
Variation, Under 
I-an or Over 1,-- : 

Limit or Maxim. of 100 sq in. Over 100 to 200 
T:aement Speciiee,. Element, ;  and under sq in., incl 

Carbon 0.25 and under 0.02 0.03 
Over 0.25 to 0.55, incl 0.03 O.OL 
Cver 0.55 0.04 0.05 

T,;ango-iese 0.90 and under 0.03 0.011 
Over 0.90 to 1.65, incl 0.06 0.06 

Silicon 0.35 and under 0.02 0.02 
Over 0.35 to 0.60, incl 0.05 -- 

Phosphorus 0.04D and under 0.003 0.003 
(See Notes 2, 3, & 4) 

Sulfur 0.060 and under 0.008 0.010 
(See Notes 2 & 4) 

Copper A3-1 0.02 0.03 

Lead 0.15 to 0.35, incl 0.03 -- 
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6.1.2 	Slaect Strip, Plate,_ 	Fl cat Wire: 

Limit or 	 ol~' 

Element 
, C~ 	7-. Speoi -IjC,  -1 	12ement, % 

Carbon  0-15 and. Linder 

Ove r  0.15 to 0. 40, incl 

Over 0. )- .;.o to 0.80 '. 	incl 
Crve r 0.8;; 

141mgane se 0. 60  and Lmder 
Crvc r 0.60 to 1-15, incl 
Over 1 - 15  to 1.65,  incl 

Silicon 0.30 and under 
Over O. j)D to 0.60, incl 

Phosphorus A-11 

Sulfur 
	

Jul 

Variation 
Under !.,-',In cr Over I.Iax 

fl. i3 0.011• 

0-05 

0. -33 0. 06 

0. 03  0-03 
0.0) 0.0 1!- 

0 .05 0-05 

0.02 0-03 
0.05 O-05 

-- 0.01 

(See Note 4) 

0.01 
(See ITote 4) 

r 

C oppe 1, 	 'pal 

0 - 1 -3 Tire, Other than Flat: 

Sulfur 	 0.000 and under 

Copper 	 10-1- 

Lead 	 0-15 to 0. 35, incl 

0.02 

Variation, Under 
Min or Over 1-1-tx 

0. Ol 
0. 02 

0.02 
0-03 

0.02 
0.05 

0-005 
(See Notes 2, 3, & 

0.005 
(See Notes 2 & 

0.02 
(See Note 5) 

0-003 

Limit or 1~,c cimmii of 
Llen, ent Specified Elerent, 

Cafbon 0.75 and under 
Over 0.75 

1,Iangane se 0.(,-0 and under 
Over 0.90 to 1-65, incl 

Silicon 0.35 and under 
Over 0 . 35 0 to  0 - '0 :  inci  

Phosphorus 0.050 and under 

ID 
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6.1-4 Seamless Tubing: 

Lindit or N,axin-un, of Vo.-riation 
-e Elernt ied Element,  Specified 	 S Under P;in or Over Pia:: 

Car'uon 0.25 an& under 0.0,.'. 0.0`1 
Over 0.25 to 0.55 0.03 0.03 

Over 0.55 0.0L a. 04 

Manganese 0. S-O mad under 0.03 0.03 
Over 0.9.0 to 1.65 0.06 0.06 

Silicon 0.35 and under 0.02 0.02 
Over 0.J5 to 0.60, incl 0.05 0.05 

Phosphorus 0.05 and under -- 0.000 
(See Notes 3 & 	) 

Sulfur 0.060 and under -- 0.000 
(See Pdote Z )  

Copper All 0.01_ -- 

Lead 0.15 to 0.35 0.03 0.03 

6.1.5 Welded. Tubing: 

Limit or Iii "̂xiram of Variation 
Element Specified Element, 	o Under Din or Over 14a_: 

Carbon 0.25 2na unaer 0.02 0.03 
over 0.25 to 0. 40, incl 0.03 m4 
Over 0.40 to 0.55, incl 0.03 0.05 

1.1anganese 0.90 and under 0.03 0.03 
Over 0.90 0.06 0.06 

Phosphorus P11 -- 0.010 
(See Note 4) 

Sulfur A11 -- 0.010 
(See Note ~E) 

Silicon 	 0.30 and under 	 0.02 	0.02 
Over 0.30 to 0.60 	 0.05 	0.05 

Copper 	 N_1 	 0.02 	-- 

Notes: 1. Variations for carbon, phosphorus, and sulfur do not apply 
in rimmed or capped steels. 

2. Over max only. 
3. For basic steel only; for acid Bessemer steel, 0.010 over max 

is permitted for maximum phosphorus 0.12 and under. 
4. Values do not apply to rephosphorized or resulfurized steels. 
5- Under min only. 

y 
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