National Institute of Standards & Technology

Certificate of Analysis
Standard Reference Material 1765

Low Alloy Steel
(In Cooperation with the Ametican Society for Testing and Matenals)

Thiz Standatd Referenice Matetial (SEDM) iz in the form of a disk, mpprodmetely 34 mm (1 3/8 ity it dismeter and
19 mm (374 i) thick, end iz intended for use in optical emission end Z-ray specttometric methods of ansatysis.

Certified Value! Estitmated?

Element o8 by Wi Uncertainty
Cathon 0.006 0.001
Manganese 0.144 D.005
Phosphoris n.00s2 0.0002
mulfur 0.0038 0.0003
Copper 0.0013 0.0oo2
Mickel N.154 n.0oz2
Chromium 0.051 0.0o02
Vanadium 0.0040 0.0005
Lolybdetmam 0.003 0.001
Titatrnam 0.0055 0.0004%
Cobialt n.o0iz2 0.0002
Tin 0.002 0.001
Wiahium 0.0004 0000z
Atsenic n.o0ion n.0005
Lead 0.0003 0.0001
Antimorny n.0aio 0.0005
Bilver 0.0002 0.0001
Boron 0.0009 0.0001
Nitrogeti n.o0io 0.0003

1The cettified value listed for a constituert is the present best estimate of the "true" value based on the results of
the cooperative program for certification.

IThe estimated wicertainty listed for & constituent represerts an evalistion of the combined efferts of method
imprecision, possible systemetic errors among methods, end matenal vatishility and is based on udgment. Mo
attempt iz made to derive exact stetistical measures of umprecision hecause seversl methods were used 1 the
determination of most constituents.

The owerall coordination of the technical measurements leading to certific ation was performed wnder the direction
of I.I. Stwltz, Research Assorciate, ASTWI/NIST Research Associate Program.

The teclmicel and support espects involved in the preparstion, cedification, and issusnce of this Stendedd
Reference Material were coordinded through the Standard Reference Materials Program by P A Lundberg.

Graithersburg WD 20800 Williatn P Reed, Chief
Febtuaty 26, 1993 Standard Reference Materials Program
(Revision of certificate dated 6-5-E9)

(over)



SUFFLEMENTAL INFORMATION

Atomic emission and X-ray spectrometiic homogeneity test results showed the following stendard deviations of
the mean (1 &) for this 3RN. Vealues ate grrent in percent. These stendard deviations sre aftributed to both material
et instravental wariability sl are method specific.

Standard Dewiation of the Mean

Eletnent Atomie Emtssion? Hrm
Cathon 0.0019 =

M angenese 0.001% 0.0007 5
Phosphorus 0.00095 0.00072
Sulfur 0.000Z8 0.000Z8
Silicon 0.00029 --
Copper 0.00071 0.00024
Hickel 0.0027 0.0020
Chromium 0.0026 0.00072
Vanadium 0.00024 0.00011
Molybdernim 0.00034 0.00026
Cobalt 0.00039 0.00014
Titanium 0.00023 0.00013
Alaminum 0.0011 —-
Zirconium 0.00035 -—--
Boron 0.00010 =3
Arsenic 0.0037 =

YA ST W ethod E415-85.
*ASTI Method E322-67 (1955).

Elements other then those certified may be present in thiz material as indicated below. These are not certified, but
are given as additional information on the composition.

Element Concentration, % by Wi,
Silicon (0.004)
Alaminum (0.006)
Zirconium (0.0002)
Bismuth (<0.0001
Meagnezium (<0.0001
Selenium (0.0033)
Tellurium (0.003)
Tantahim (0.004H

PLANMING, PREPARATION, TESTING, ANALYGE

The matetial for this stendard was vamum induction melted followed by vacuum arc remelting st the Carpenter
Tedmology Corporation, Reading, P4, under a contmet with the NIST The mgots were processed by Carpenter
Technology Corporatict: to provide material of high hothogeneity,



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

were extensrvely tested for homogeneity at MIST by J.&. Notris and D E. Brown. Only thet material mestitig a
criticel evalustion was processed to the final size. The finel maeterisl was tested for homogeneity by atomdc
emission and X-ray spectrometry ot HIST

Cooperdive analyses for cettification were petformed in the following lahoratoties:

Allegharty Ludham Steel Corporstion, Techical Center, Brackentidge, PA, W.D. Hesmer, C.C. Gabnielli and JL.

Powrell

Analytical Associates, Inc., Detroit, MI, C K. Deak.

Bethlehem Steel Corporation, Spatrows Point, WMD), P. Sells.

General Motors Research Lehomtories, Warren, MI, N M. Potter, MLP. Balogh, and E.L. Paszeno.
National Steel Corporation, Granite City Disision, Granite City, IL, B. McEee and D. 5 chunidt.

Wational Institute of Standards & Technology, horganic Anslyticel Research Drasion, W, Butke, LE. Creasy,
W Koch, AF Matlow, PA. Pella, M V. Smith, TW. Vetter, Xie Guirong, end Zu Fu Zheng.

Central Bure ss for Nuclear Il easurements, Geel, Belgium, A Lamberty, L. Van Nevel, and P. DeBievre.

Note: Data for nitrogen was provided by AISI's Technicel Committes on Chemicel Anslysis, courtesy of DE.
Gillum, ARMCO Research Techniology, Middletowr, OH.

The following leboratories participated in the testing program:

Acme Steel Compearsy, Riverdale, IT, V. Beaucsire, D. Bekeza.

Algoma Steel Corporation, Smalt Ste. Warie, Ontanio, Canada, J. Delornyg, J. Gale.

Amwco Research & Technology, Middletown, OH, DE. Gillum, T. Mitior.

armco Steel Comperty, Ashlend, KY, E. Peterson, G. Richardson, E. Comnelly, T Scherer.
Bethlehem Steel Corporation, Steelton, PA D). Vares.

Lukens Steel, Coatesville, P4, J. Moris, 3. Forese.

Me Louth Steel Trenton, M, M. Wiers, D. Rohillard,

Inland Steel, East Chicago, I, . Hawkins.

Wheeling-Pittshurgh Steel, Stevberreille, OH, B. Fazio, G. Wyt

Dofssco Steel, Hamilton, Ontario, Cenadae, . Delrymple, k. Barker.
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