National Institute of Standards & Technology

Certificate of Analysis
Standard Reference Material 1767

Low Alloy Steel

(In Cooperation with the American Society for T esting arid Materials)

This Starwdard Reference Material (3R is in the form of & disk, spproxdmately 34 mm (1 308 i) in diameter atd
19 mum (344 i) thick, and is irtended for use in optical emdssion aud Z-ray spectrometric methods of anabysis.

Certified Valuel Estimated?

Element % oy WAL Uncertamtby
Cathon 0.052 0.o03
M atgmiese 0.022 0.001
Fhosphors 0.0031 n.o0o0z
Sulfur 0.00%0 0.o003
Silicon 0.026 0.o03
Copper 00014 n.oooz
Mickel 0.002 n.oo1
Chromium 00015 0.0005
Vanadinm 0.033 n.on1
M olyvbdemum 0.020 n.on1
Titanfum 001l n.on1
Cohalt 0.0050 n.o0oz
Tin 0.004 n.on1
Ahumdrnam 0.004 n.on1
Miobium 0.010 n.oo1
Atsenic 0.0005 0.o00z2
Artimorey 0.0020 0.0005
Silvrer 0.0008 n.o0o1
Boron o.ooio n.o0o1
Hitrogen 0.0008 n.o0oz

IThe certified value listed for a constituernt is the present best estimate of the "tue" wahie based on the results of
the cooperative program for certification.

'The estimated uncertainty listed for a canstituert represerts an evaliation of the combined effects of method
imprecision, possible systemdtic errors among methods, and material variabidity and is besed on dement. Mo
attemytt iz made to detive exact statistical measures of inprecision becaise several methods were used 11 the
determination of most constiuents.

The overall coordination of the technical measurements leading to certification was performed wder the direction
of 1.1 Stultz, Research Associae, ATTM/NIET Research Associate Program.

The technical and support espects itwolved in the preparation, certification, end issuance of this Stendasd
Reference I aterial were coordinated through the Standard Reference laterials Program by P& Lundberg.

Gaitherstnrg, LMD 20800 Williatn P. FReed, Chief
e 9, 1993 Standard Reference Materials Program
(Fevision of cettificate dated 2-26-1993)
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SUPPLEMENTAL INFORMATION

Atomic emission and Xray spectrometric homogeneity test results showed the following standard deviations of
the mean (1 o) for this 3R, Values are grven in percent. These standand deviations are attritnted to both material
arid instramental variahility and are method specific.

Standard Deviation of the Mean

Element Atomic Emission’ Hra
Catrhan 0.00233 ---

M aryganese 0.00036 0.0013
Phosphotus 0.00057 0.0006
Sulfur 0.00040 n.0oo4
Silicon 0.00053 0.0033
Copper n.oo12 0.00023
HMickel 0.000g1 0.000135
Chromim 0.000356 0.00057
W anaditum 0.00057 n.00oz2
MM olyvbdermam 0.00037 0.000440
Cobalt n.0ooze 0.0006
Titannum 0.00034 0.00o1
Abamirman n.ooil 0.00086
Tint 0.0034 ---
Zitcotiiam 0.00067 0.00023
Hiohium 0.00057 0.00053
Boron 0.000077 -

IARTM Method E415-85,
AT Method E322-67 (1985,

Elements othet than thiose certified may be present i thiz material as tdicated below. These are not certified, bt
ate giver as additional information on the composition.

Element Concentration, % by Wi
Zitcorium (0.004
Bismuth (=0.0001

Lead (=0.0001

M agresium (=0.00013
Tellurium (0.0003)
Calcium (0.0003)
Tantaluwm (0.003

PLANNING, PREPARATION, TESTING, ANALVELS
The material for this stetudatd was vaonum inchiction melted followed by vamaun ate remelting at the Catpenter

Technology Corporaticty, Reading, PA under a contract with the NIST. The ingots were processed by Carpenter
Technology Corporation to provide material of high homogeneity,
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Following acceptance of the composition based on enalyses at MIST, selected portions of the ingot met erial

wete extensively tested for homogeneity at NIST by J.A . Morris and DE. Brown, Only thet material meeting a
ctitical evaluation was processed to the final size. The final material was tested for homogeneity by atomic
ethis sion atwd X-ray spectrometry a MIET.

Cooperative analyses for certification were performed in the following laboratories:

Alleghery Tudham Steel Corporation, Techmical Center, Brackenridge, PA WD, Heamer, C.C. Gabrielli and JL.
Poarell.

Avabrtical Azsociates, Ine., Detroit, MI C K. Deale.

Bethlehem 3teel Corporation, Sparrows Point, MD, P Sells.

General Motors Research Labomtories, Watrer, MI, NI Potter, ML.P. Balogh, and R L. Passeno.
Hationel Bteel Corporation, Granite City Division, Granite City, IL, B. Mekee and D Schimidt.

Wational Institute of Standards & Tecmology, Inorganic Analytical Research Division, RW. Butke, LE. Creasy,
W Koo, AF IMardow, P& Pella, M.V, Smith, TW. Vetter, ZHe Guirong, and 333 Fu Zheng,

The Timken Comparty, Cator, OH, N.J. Stecyk.
Central Burean for Muclear Measurements, Geel, Belgium A Lamberty, L. Van Nevel, and P. DeBievre.

Mote: Data for nitrogen was provided by ATST's Tedwical Conunittes on Chemical Analysis, coutesy of DE
Gillum, ARMCO Research Technology.

The following lahoratories participated in the testing prograt

Acme Steel Comparry, Riverdale IT, V. Beaucaire, 1. Bekeza.

Algoma Bteel Corporation, Sault Ste. Ifarie, Ontario, Canada, T. Delong, . Gale.

Armeo Research & Tecology, Middletowr, OH, DE. Gillum, T. Mitor,

Armeo Steel Compary, Ashland, KV, B Petersor, G, Richardsor, B Cormelly, T. Scherer.
Bethlehem Steel Corporation, Steelton, PA, D Vares.

Lukens Steel Coatesville, PA, T MWortis, 3. Forese.

e Louth 3teel, Trenton, B, M. Wiers, D Eobillard.

Inland Steel, East Chicago, [M, B Hawkins.

Wheeling-Pittstnargh Steel, Steuberrville, OH, B. Fazio, G Wayt.

Diofaseo Steel Hamilton, Ontario, Canada, B Dalrywuple, K Barker.
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