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Standard Reference Material 1761

Low Alloy Steel
(In Cooperation with the American Society for Testing and Materials)

This Stendard Reference Material (SRIM) iz in the form of e disk, spproximately 34 mm (1 3/% i) in diameter and
19 mm (G344 i) thick, and is irtended for use ih optical emission and x-ray spectromettic methods of analysis.

Certified Value! Estimated?
Element ¥ by wi Uncert sty
Cathon 1.03 0.01
Mangenese 0.67E 0.005
Phosphorus 0.040 0.001
Sulfury 0.035 0.002
Silicon n.1z n.o
Copper 0.30 0.01
Wickel 199 0.o1
Chromivm 0.220 n.003
Vaneadivm 0.053 .00z
Ll olybdemun n.103 n.0oz2
Titatinam 0.1% 0.01
Armenic 0.011 0.002
Ahminum (total) N.055 n.005
Hiobium 0.021 0.001
Zirconiuim 0.013 0.001
Boron 0.0020 0.0001
Nitrogen 0.0044 0.0003

IThe certified value listed for a constituert is the present best estimate of the "tnie" vabie based on the results of
the cooperative program for cettification.

*The estimated uncertainty listed for & constituert represerts an evaluation of the combined effects of method
imptecision, possible systematic errors amorg methods, and material varighility and is based on judgment. Mo
attempt is made to derfve exact stetistical measures of imprecision because seversl methods were used in  the
determination of most constiients.

The overall coordinaticn of the techiical measurements leading to cettification was petfiorme d under the direction
of J 1. 3thwltz, Research Associate, ASTHWUIIST Hesearch Associate Program.

The technicel and support espects irvolved in the preparation, cerificetion, end issuance of this Stended
Reference Material were coordinated through the Standard Feference Matetials Program v P A . Lundberg.

Gatthersthurg, LD 20800 William P. Reed, Chief
April 23,1992 Standard Reference Matenals Program
(Revision of certificate dated 6-5-29)
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SUOPFLEMENTAL INFORLIATION

Atomic emission and -ray spectrometric homogeneity test results showed the following standard deviations of
the mean (1 sigma) for this SRM. Velues are given in percent. These standard deviations are attributed 1o both
material and instrumental varishility and are method sperific.

Standard Deviation of the Mean

Element Atomic Emission® e
Carbon 0.0095 ---
Mangeanese 0.0037 0.0027
Phasphorus 0.0010 0.0024
Sulfur 0.0011 0.0004
Silicon 0.0019
Copper 0.0027 0.0016
Wickel 0.0103 0.0076
Chromium 0.0019 0.0011
Vanadium 0.00086 0.0003
Molybdermm 0.0013 0.0004
Titaniam 0.0082 0.0007
Asenic 0.0014 -

A it 0.0012 0.0018
Hiobiam 0.0015 0.0005
Zircordum 0.0007 -
Boron 0.0001
Cobalt 0.0004 0.00z2
Tantaham 0.0053
Tin 0.0018

*ASTM Method E41 5-85.
tASTIWV Methnd E322-67 (1985).

Elements other then those certified may be present in this material as indicated below. These are riot cettified, bt
are given as additional information on the composition.

Element Conicentration % by Weight
Attimormy (0.005)

Cuobalt (0.023)

Tetitaliam 0.05

Tin (D.05

Iron 5.3

PLANNING, PREPARATION, TESTING, ANALYSLS:

The material for this stendsrd wes varum induction melted followed by wacuum atc remelting st the Carperter
Techtology Corporation, Heading Permsylvenia, under a contract with the Hationael nstitute of Standeamds &
Technology.

The ingots were processed by Carpenter T echrinlogy Corporation to prowide material of high homogeneity.

-



Following acceptanice of the composition based on enalyses at NIET, selected pottions of the ingot material

were extensively tested for homogeneity at MIST by J A, Nostis and D E. Brown, Only thet material meeting a
critical evaluation was processed to the final size. The final meterial was tested for homogenesity by atomic
emission and x-ray spectrometry & NIST

Cooperative analyses for certification were petformed in the following leboratories:

--Amax Research & Development Center, Golden, Colorado, E.C. Birms.

--Aamerican Cast [ron Pipe Compeanry, Birminghem, Alebama, BN, Smith, D R. Denney, CE. Meads, BJ  Huffinan,
I M. Hudson, end E.G3. Moffett.

--Armeo Research & Techriology, Middletowry, Ohin, C.C. Borand, M.D. Eaehler, I Leeker, T M. Minor, G.D.
Smith, RL. Swigert, HP. Vail, 5.B. Warmean, and B.J. Young,

--Carpenter T echninlogy Corpomtinn, Carpenter Steel Division, Reading, Permsybrania, T R, Dulski.

--National Institute of Standads & T edhnology, Inorganic Analyticel Research Dorision, RW. Butke, LE. Creasy,
WEF Kodh, AF. Marlow, PA. Pella, M.V, Smath, TW. Vetter, ie Guirong, end X FuZheng,

--The Titnleen Cormparny, Carton, Chio, M.J. Steoylk.
--Central Buresu for Nuclesr Measurements, Geel, Belgium, &, Lamberty, L. Ve Nevel and P. DeBievre.

MOTE: Data for nitrogen was provided by ATSl's Techricel Conuuittee on Chemical Analysis, courtesy of DE.
Gillum, ARMCO Research Tedmology.

The following labaratories participated inthe testing program:

Acme Steel Comperty, Riverdale, [llinois, V. Beaucsire, I Bekeza.

Algoma Steel Corporatinn, Saalt Ste. hlatie, Ontarin, Caneds J. Delargz, J. Gale.

Armmco Research & Tectmology, Middletown, Ohio, DE. Gillum, T. Minor

Armmco Steel Compary, Ashlend, Kentucle, R. Peterson, G. Richardsor, E. Contielly, T Scherer.
Bethlehem Steel Corporation, Steeltor, Permsybrania, 1. Vares.

Lukens Steel, Coatesville, Pennsybrania, J. Mortis, 3. Forese.

Me Louth Steel, Trenton, Michigen, 1. Wiers, D. Bobillard.

Inland Steel, East Chicago, Indians, R. Hawkins.

Wheeling-Pittsburgh Steel, Steuberrville, Ohio, B. Fazio, G. Wayt.

DofascoSteel, Hamilton, Ontario, Canada, R. Dalrymple, K. Barker.
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