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Standard Reference Material 1763
Low Alloy Steel

(In Cooperation with the Ametrican Society for Testing and Materials)

This Stendard Reference Materal (SRM) iz in the form of a disk, spprozimately 34 mm (1 3/% i) in diameter and
19 mim (G374 i) thuck, end is indended for use in opticel emdssion end x-ray spectromettic methods of anabysis.

Certified Value! Estimated®
Element 0 by wi Utic ertaitiy
Carbion 0.203 0.002
MM anganeze 1.58 0.03
Phasphoris 0012 0.0o1
Sulfur 0.023 0001
Silicon 0.63 0.02
Copper 0.043 D.ooz2
Mickel 0.51 0.m
Chromium 0.50 0.01
Vanadmim 0.30 0.01
Lolybdermam 0.50 0.01
Cobalt 0.095 0.005
Titanim 0.31 0.01
Arsenic 0.055 0.002
Abadtrum (total) 0.043 0.003
Tin 0.011 0.002
Hiobimm 0.100 0.005
Tantalam 0.012 0.003
Zitconitm 0.044 0.003
Botron 0.00354 0.0001
Nitrogen 0.0044 0.0003

1The certified walue lsted for a constituert is the present best estimate of the "tnie" vahie based on the results of
the cooperative program for certification.

IThe estimated wicettainty listed for a constituent represerts an evehation of the combined effects of method
imprecision, possible systemetic errors among methods, aud material varishility and is based on dgment. Mo
attemmpt was made to derive exact statistical messures of imprecisionbecasse several methods were involved inthe
determitiation of most constiieents.

The owerall coordmation of the techrnical measurements leading to certification was performed under the direction
of I.I. Stultz, Research Associate, ASTIWI/NIST Research Associate Program.

The technical and support aspects involved in the preperstion, cettification, end issusnce of this Stenderd
Reference Material were coordinated through the Standard Reference Materials Program by P& Lundberg.

Craithershurg, WD 20899 Willietm P. Feed, Chief
April 23, 1992 Stendard Reference Materials Program
(Revizion of certificate dated 6-5-29°

(over)



SUPPLEMENTAL INFORMATION

Atomic emission and x-tay spectrometnic homogeneity test results showed the following standard devietions of
the mean (1 sigma), for this SFM. Velues are given m percent. These standard deviations are attributed to both
matarial and instrametital variability end are method specific.

Standard Desriation of the Mean
Elememnt Atomic Emission’ Hera
Carbon 0.001é --
Il angsnese 0.0077 0.0033
Phosphorus 0.0oo4 0.001
Sulfur 0.0006 0.00035
Silicon 0.0044 0.00A7
Copper 0.0005 0.001
Mickel 0.0022 0.0028
Chromium 0.0023 o011
Vanadinm 0.0038 0.o0007
Ilolybdetnum 0.0029 0.00093
Cobalt 0.0o1o 0.0014
Titaridin 0.0106 o.oo12
Argenic 0.0024 -
Aiminum 0.0005 0.oole
Tin 0.0022 --
Hiobium 00015 0.0004
Tantahum 0.0ozz --
Zirc oniuth 00010 0.0004
Boron n.00014 —-

T ASTI Method E415-85.
YA ST I ethod E322-67 (1985).

Elements other than those certified may be present i this material as ndicated below. These are not certified, but
are givert as additional information ot the composition.

Element Concentration, % by weight
Arntumorsy @.011)
Iton 3.3

PLANNING, PREFPARATION, TESTING, ANALYALS:

The material for this stendard was vamum induction melted followed by vaouam atc remelting at the Carpenter
Technology Corporation, Reading, Penmsylvenia, under a contract with the National Institute of Stendards &
Technology. The mgots were processed by Carpenter Tedmology Corporation to provide material of high
homogeneity.

Following acceptanice of the composition besed on analyzes at NIST, selected pottions of the ingot meterial were
extensirely tested forhomogeneity at WEST by J A, Nottis and DE. Brown., Only thet meterial meeting a critical
evabistion was processed to the final size The final material was tested for homogeteity by atomic

emission and x-rav spectrometry ot NIST
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Cooperdive analyses for cettification were petformed in the following lahoratories:
--Amax Research & Development Center, Goldety, Colotedo, R.C. Bitms.

--Americat Cast Iron Pipe Comperry, Birminghem, Alebatma, RN S3mith, DR. Demney, CE. Meads, R.J. Huffiman,
I.M. Hudson, sd R.G. IWoffett.

--Armco Research & Technology, Middletowry, Oluo, CC. Botland, M.D. Kaehler, J.W. Leeker, T M. Moz, G.D.
Smith, RL. Swigert, HF. Veil 3B, Warmean end B.J. Young.

--Catpenter T echtiology Corpoation, Carperter Steel Division, Resding, Pernsytrania, T R, Dulski.

--Natinnal Institute of Standards & T echnology, Inorgenic Anelytical Reseatch Division, BW. Butke, LE. Creasy,
WE Koch, AF Matlow, P 4. Pella, M.V. Srath, TW. Vettet, Zie Guitong, end Zu FuZheng.

--The Timken Compargy, Carton, Chio, N.J. Stecyk.
--Central Burean for Nuclear Measurements, Geel, Belgium, A Lamberty, L Van Nevel atid P. DeBisvre.

NOTE: Data for nitrogen was provided by ATSl's Technical Committee on Chemicel Anslysis, courtesy of DE.
Gillum, ARMCO Reseatch Techninlogy.

The following laboratories particip ated in the testing program:

Acme Steel Compearyy, Riverdale, [llinois, V. Beaucsire, U. Bekeza.

Algoma Steel Corporation, Sault Bte. IWatie, Ontario, Canada ] Delatyg, J. Gale.

Armmco Research & Technology, Middletown, Chio, DE. Gilhum, T. Minor.

Ao Steel Compeary, Ashiend, Kentucley, B Peterson, G. Richardson, E. Commelly, T Scherer.
Bethlehem Steel Corporation, Steeltorn, Permeybrania, 1. Vares.

Lukens Hteel, Coatesville, Penneylrania, J. WMortis, 3. Fotese.

Iic Louth Steel, Trenton, Michigen, I, Wiers, D. Robillard.

Inland Steel, East Chicagn, Indians, B Hawldns.

Wheeling-Pittshurgh Steel, Steuberrwille, Ohio, B. Fazio, 5. Wayt.

Dofusco Bteel, Hamiltor, Ontario, Cenads, R, Delrymple, I Barker,
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