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Uertificate

Standard Reference Material 1762
Low Alloy Steel

(In Cooperation with the American Saciety for Testing atd Matetials)

This Standard Reference Material (SEM) is in the form of a disk, spproxmeately 34 mm (1 3/% i) in diameter and
19 mm (GFd i) thick, end is intended for use in optical emission and x-ray spectrometric methods of anabysis.

Cettified Valuel Estitmated?
Element %5 trywt Uncertainty
Carhon 0337 0.004
Mangenese 2.00 0.02
Phosghorus 0.033 0.001
Sulfur 0.030 0.002
Silicon 0.35 0.01
Copper 0.120 0.004
Mickel 1.15 0.02
Chromium 0.2 0.01
Vanadium 0200 0005
Llolybderiim 0.35 0.01
Cobalt 0.062 0.005
Titannum 0.095 0.005
Arsenic 0.018 0.002
Albaitram (total) 0.069 0.002
Tin 0.046 0.003
Niobmm 0.070 0.002
Tantalum 0021 0.001
Zirconium 0.029 0.002
Boron 0.0049 0.0002
Niirogen 0.0022 0.0003

'The certified value listed for & constituert is the present best estimate of the "true" value based on the results of
the cooperative program for certification.

'The estimated uncertamnty listed for & constituent represents an evalistion of the combired effects of method
imprecision, possible systematic errors among methods, end materel varishility and 1z based on udgment. Mo
attempt iz made to dertve exact stetistical messures of imprecision because sevetsl methods were used 1 the
determination of most constituents.

The owerall coordination of the technical measurements leading to certification was performed under the direction
of I Shultz, Research Associate, ASTMWMMIST Fesearch Associate Program.

The technicel and support espects wvolved in the preparation, cettification, and issusnce of this Stendard
Reference Matenal were coordinaed through the Standard Reference Materialzs Program by P A Dindberg,

Gaithersturg, WD 20209 Williatn P. Reed, Chief
April 23, 1992 Statidard Reference Materials Program
(Revision of certificate dated 6-3-39)
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SUPPLEMENTAL INFORMATION

Atomic emission and x-tay spectrometric homogeneity test results shiowed the following standard devietions of
the mean (1 sigma) for this SEM. Velues are given i percent. These standard deviations are attributed 1o both
material atid instramental varishility and are method sperific.

Sterdard Deviation of the Mesn

Element Atotnic Edssion® H-ra
Carbon 0.0038 ---
Margzenese 0.0227 0.003%
Phosphorus 0.000%9 0.0013
Sulfur 0.0007 0.0007
Silicon 0.0052 0.0052
Copper 0.0016 0.0011
Wickal 0.0024 D.00364
Chromium 0.0082 0.0022
Vanadium 0.004D 0.0005
Molybdernum 0.0036 0.0007
Cobalt 0.0013 0.000¢8
Titatnam 00021 0.000%
Arseric n.0031 -

A Tumitiam D.0018 0.0019
Tin 0.0036 -5
Hiohinm 0.0024 0.0009
Tantalum 0.0047 ---
Zirconium 0.0013 0.00042
Boron 0.00o02 ---
Cobalt 0.0004 0 0oz
Tantahm 0.0053 —

Tin 0.0018 ---

SASTM M ethod E415-85.
*ASTM Methnd E322-67 (1985).

Elements other then those certified may be present in thiz material as indicated below. These are not certified, but
are grren as additional information on the composition.
Element Concentration %o by Weight

Iron P43
PLANNING, PREPARATION, TESTING, ANALYSIS:

The material for this stendard wes vemum induction melied followed by vaoumm arc remelting at the Carpenter
Technology Corporation, Reading, Pemsylvenia, under a contract with the National Institite of Stendards &
Technology. The ingots wete processed by Carpenter Tecdmology Corporation to provide material of high
hotogetieity.
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Following acceptance of the composition based or analyses at NIIT, selected portions of the ingot meterial

were extensively tested for homogeneity at MIST by J A Moris and DE. Brown., Only thet matensl meeting a
critical evaluation was processed to the final size. The final matenal was tested for homogeneity by atomic
ernission and x-ray sp ectrometry ot NIST.

Cooperdtsre enalyses for certification were petformed in the following leboratoties:

--Amax Reseatch & Development Center, Golden, Colorado, RC. Bitns.

--American Caest Iron Pipe Compary, Birminghem, Alshame, BN, 3mith, DR. Demney, CE. Meads, B.J. Huffman,
I.M. Hudson, end R.G. Ll offett.

--Atmeo Regearch & Techiiology, Middletowt, Ohin, C.C. Botland, M .D. Kaeller, I W. Leeker, TI. Minor, GD.
Sith, RL. Swigert, HP. Veil, 3B, Warmean, end B.J. Young.

--Catpenter Techtinlogy Corpomtion, Carpenter Steel Division, Reading, Perm sytvania, T R. Tulski.

--Wational Institute of Stendards & T echnology, Inorganic Anslytical Research Divizion, BEW. Burke, LE. Creasy,
WF Koch, AF Idarlow, P.A . Pelle, M.V, Smath, TW. Vetter, Xie Guirong, end X3 FuZheng,

--The Titnlcets C otuparey, Ceatory, Ohio, M.J. Stecyl
--Central Buresu for Muclear Measurements, Geel, Belgiom, & Lamberty, L. Vean Nevel and P. DeBievre.

NOTE. Data for nitrogen was provided by AISl's Technical Committes on Chemdcal Analysis, coutesy of DE.
Gilham, ARMCO Research Tecdmology.

The following lshoratories participated in the testing program:

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

Algoma Steel Corporation, Sault Ste. Matrie, Ontario, Caneds J. DelJong, J. Gale.

Armeo BEesearch & Tedmology, Middletown, Chio, D.E. Gillum, T. Minor.

Armco Steel Comparry, Ashlend, Kentucly, R. Petersory, G. Richerdson, E. Cotmnelly, T. Scherer.
Bethlehem Steel Corporation, Steelton, Permsylvania, D Vates.

Lukens Steel, Coatesville, Pennsytrania, T Motris, 3. Fotese.

Me Louth Steel, Trenton, Michigen, I Wiers, D. Eobillard.

Inlend Steel, East Chicago, Indians, R, Hawlons.

Wheeling-PittslnrghSteel, Steubetrrille, Ohio, B. Fazic, G. Wayt.

DofascoSteel Hamilton, Ontatio, Canads, R Dalrymple, K. Barker.
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