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Wertificate of Analysis

Standard Reference Material 1095
AISIT 4340 Steel

(Gasometric Standard)

This standard is in the form of rods 6.4 mm (1/4 in) in diameter and 102 m % lo
determination of gases in metals by vacuum or inert gas fusion and neutro@ atnorh{

analyses.2 b
: TN
e, g\@@b \

Flement PPM 1gl|t

Hydrogen @‘

3This material also is available in the form of disks, SRM 126

S\

lh(
wds of

Q'ﬁ’

ﬁ'l n) in dxamew mm (3/4 in) thick for use in

optical emission and x-ray spectrometric analysis; chips, 1 ch of analysis; and rods, SRM 661,
3.2mm (1/8in) in diameter and 51 mm (2 in) long fo atlo c emlcal of analysis such as electron probf'
microanalysis, spark source mass spectrometric analysj aser ro
bThe certified value of 9 ppm oxygen is based o owmg pertm t analy
NBS I ‘ A Y A search Laboratory; U. S. Steel Corp.
Vacuum acu Neutron
Fusion g Figsion Activation
X = '\ o X s 2
8.3 10.0 12 8.8 1.3 4%
4
X = mean oxygen vali s = standﬁ of g sin ermination; n = number of independent determinations
*The averag plicate ents wa > ; @ ed for each of 4 samples.
CValues % esis @ certified Sll'@ ¥ are based on the results from a single laboratory.
The ov ction ordination of the technical measurements at NBS leading to certifi-
catlon erformed r the direction of O. Menis and J. T. Sterling.

The\tr;chmcal support aspects involved in the preparation, certification, and issuance of this
standard reference material were coordinated through the Office of Standard Reference Materials

by R. E. Michaelis.

Washington, D. C. 20234 J. Paul Cali, Acting Chief

October 23, 1970 Office of Standard Reference Materials

(over)



PLANNING, PREPARATION, TESTING, ANALYSIS: This standard is one of five replacements
for the orlgmal eight 1100 series iron and steel SRMs. Material from the same melt is available in a
variety of forms to serve in checking methods of analysis and in calibrating instru tal tP( hri ues

The material for this standard was vacuum meltcd and cast at the Carpcn%echn orpo
ration, Reading, Pennsylvania, under a contract with the National Bu he con-
tract was made possible by a grant from the American Iron and Steel 1 {

The ingots were processed by Carpenter Technology Corp n to @of the
highest possible homogeneity. Following acceptance of the. osmo@ ed oggganalvses,
nelt(L

selected portions of the ingot material were extensivel by D. M
ter@ thng a

Bouchette, S. D. Rasberry, and J. L. Weber, Jr. Only, evaluation was
processed to the final shapes and sizes. 0
Cooperalive analyses for uxygen were p \cd m th\ phc&ﬁrch Laboratory, United

States Steel Corporation, Monroeville, Pen 1a, J. . Marti E. Wicker.
Analyses for oxygen were perf in t ytlca]QXr'mlstry Division of the National
Bureau of Standards by J. T. Ster

CAUTION: Oxygen deter 3@6 mad@ ;oroughly and freshly cleaned samples.
’l}@ ATI

PREPARATION. F@E DE OXYGEN
1. Samples sh e eut@m\ the or od to minimize heating of the sample; i.e., by a hand

hacksa %‘l @
2. All be thoroughly cleaned with a fine file.
3.8 ) qhmxl ashe C. P. ether, acetone, or other suitable solvent, dried in a stream
dl

air and ed only with clean forceps.
aly d be A5 soon as possible after cleaning the sample.

%%



.S. Dz.p\l‘tmé"“/()f Commerce
MaleolndRaldrige
Secretary

i National Burean of Standards
Uertificate of Analysis

Standard Reference Material 1096
AlIS| 94B17 Steel (Modified)
(Gasometric Standard)

This Standard Reference Material (SRM) is in the form of a rod 6.4 mm (1/4 in) in diameter and% 4i \
SRM 1096 is intended for use in the determination of gases in metals by vacuum or inert gas fusi

iva-
tion methods of analyses. 6
Element PPM by Welgh%®‘ 6 6
Oxygen 10. 7 Q(I/

Nitrogen ('l/
Hydrogen q% A

*The values given in this certificate are basw:l analyti ‘

given below.

“Value in parentheses is not ceﬂiﬁ«%\' « @

Number of J
Laboratory Averagc,(-P wtr X Stydar vxatlon Determination
Bethilehem Steel

U.S. Steel ,\Q)q 10, s\Qq (L\O 05 2%

Armco Steel { 1.2 28

Avcragc2 \-) A@ Ac‘ --- ---

NBS® i (\Q)ﬁ).s N
S

6\)

% - ,;\ Nitrogen
Bethlehem St )\ \e 39.5 0.5 10
U.S. Stee @ 42.0
Armco § ‘% 39.7 1.9 29
Average\ N 40.4 --- -
NBS® 40.0
Inland Steel3 40.6

'of single determination
2Unweighted arithmetic average
3For information only

The technical and support aspects involved in the preparation, certification, and issuance of this Standard Reference
Material were coordinated through the Office of Standard Reference Materials by R.E. Michaelis.

Gaithersburg, MD 20899 Stanley D. Rasberry, Chief

April 21, 1986 Office of Standard Reference Materials
(Revision of Certificate
dated 6-13-72)

(over)



PLANNING, PREPARATION, TESTING, AND ANALYSIS:

The material for this standard was vacuum melted and cast at the Carpenter Technology Corporation, Reading,
Pennsylvania, under a contract with the National Bureau of Standards. The contract was made possible by a grant from
the American Iron and Steel Institute.

The ingots were processed by Carpenter Technology Corporation to provide material of th¢ highest possible homo-
geneity. Following acceptance of the composition based on NBS analyses, selected p e i tenal were
extensively tested for homogeneity at NRS by D.M. Bouchette, S.D. Rasberry and J eber, Jﬁ tHat material
meeting a critical evaluation was processed to the final shapes and sizes.

Cooperative analyses for oxygen and nitrogen were performed in the Appli
Corporation, Monrocville, Pennsylvania, by J.F. Martin; Homer Resear
Bethlehem, Pennsylvania, by F.H. Ruch; and Research and Technolo,
by L.C. Ikenberry.

rch bor ry, United States Steel
ratorie thlehe: eel Corporatxon,

co SteeQQ orat dletown, Ohio,

National Bureau of Standards by J.T. Sterling; and for Ana al aboratory of Inland Steel
Company, East Orange, Indiana, by J.E. Joyce. ‘

CAUTION: Oxygen determinations should be th roughly and f eaned samples.
yg @ /\ g p

PREPARATION FOR THE DETER ION % YGEN
inimiz

the sample; e.g., by a hand hacksaw.
with a fine file. '

2. All surfaces of the cut sa db horoughly

3. Samples should be washed e@e er suitable solvent, dried in a stream of warm clean air and
then handled only w1gean for ?-i(

4. Analyses should b% as so osmblé«

Analyses for oxygen and nitrogen on samples from the melt Anal mlstry Division of the
rﬁi&en op\ié

1. Samples should be cut from the rod t

eaning the sample.



. Department of Commerce
Malcolm B.xldnge
Sccretary

ational Buresu of‘%tandards
Ernest Amblu Director

National Bureau of Standards
Uertificate of Analysis

Standard Reference Material 1097

Cr-V Steel (Modified) %@\ )
(Gasometric Standard) 69 r\

SRM 1097 is intended for use in the determination of gases in metals by r me u,swn and’'ngytron activa-

This Standard Reference Material (SRM) is in the form of a rod 6.4 mm (1/4/mN dlameter 10%13@ long.
tion methods of analyses.

Element \&\’P by“% @
(0]

Nrvae <§\ &
Hydrogen Q (<5) Q

*The certifie &xyg is based on the a l data
glven belo
Valu @amﬁed

V — v
@ Q) Q 0 Number of
Laborato: N age, (PBMDy wt) Standard Deviation' Determinations
Battelle ‘? S R\Y 0.82 25
U.S. Stee Aﬂ\ (O 1.03 31
V

Average2 @rv 6.6
NBS 3@ ‘«\5,) 6.0
J&L 10.7

lof single determination
2 Arithmetic average of two averages above
3For information only

The technical and support aspects involved in the preparation, certification, and issuance of this Standard Reference
Material were coordinated through the Office of Standard Reference Materials by R.E. Michaelis.

Gaithersburg, MD 20899 Stanley D. Rasberry, Chief
April 21, 1986 ' Office of Standard Reference Materials
(Revision of Certificate
dated 5-26-72)

(over)



PLANNING, PREPARATION, TESTING, AND ANALYSIS:

The material for this standard was vacuum melted and cast at the Carpenter Technology Corporation, Reading,

Pennsylvania, under a contract with the National Bureau of Standards. The contract was made possible by a grant from
the American Iron and Steel Institute.

The ingots were processed by Carpenter Technology Corporation to provide material of the highest possible homo-
geneity. Following acceptance of the composition based on NBS analyses, selected portions of the ingot material were
extensively tested for homogeneity at NBS by D.M. Bouchette, S.D. Rasberry, and J.L. Weber, Jr. Only that material
meeting a critical evaluation was processed to the final shapes and sizes. })
rporation,

Cooperative analyses for oxygen were performed in the Applied Research Laboratory,% Sta

Monroeville, Pennsylvania, by J.F. Martin; and for oxygen and nitrogen in the C6l@mbu atories, Battelle
Memorial Institute, Columbus, Ohio, by M.A. Van Camp; and in the Graham avary, Jones & Laughlin
Steel Corporation, Pittsburgh, Pennsylvania, by C.R. Hines.

Analyses for oxygen and nitrogen on samples from the melt were perfoué& the A@l C Division of the
National Bureau of Standards by J.T. Sterling,

CAUTION: Oxygen determinations should be made on tt;; and@Bhl}l cleane‘@e

PREPARATION FOR THE DETERMINATION @XYGE Q @

1. Samples should be cut from the original rod mm1 heatm of t e; €.2., by a hand hacksaw.
2. All surfaces of the cut samples should be ghl e cd\ with a
3. Samples should be washed with C.P. et I suita)

then handled only with clean force
4. Analyses should be made as so&posmble aft clean%@a ple.

ent, dried in a stream of warm clean air and

Page2 Q
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S. Depdrtmcnt of Commerce

National Bureau of Standards
Ernest Amblu Dnrccmr

National Burean of Standurds
Uertificate of Analysis

Standard Reference Material 1098

High-Carbon Steel (Modified) %e\ Q)\
P N

(Gasometric Standard) GQS

This Standard Reference Material (SRM) is in the form of a rod 6.4 m, @b in d%t\r and 1(&}- (4in) long.

SRM 1098 is intended for use in the determination of gases in metals by um 0: fusmé nd neutron activa-

tion methods of analyses.
@\‘\% v : <°
ange Value)
Element® @ sb‘; Wi

Oxygen

itrogen 6
Nitrog Q?ch”m;‘ (‘L‘b

Hydr en t
A%Q mndra rom twoc‘ ating laboratories.

Nora ory | J N Bm@?f{{esuhsl - Midrange Value
N \\) 00 Oxygen

% ‘\QU 9.2 to 12.0 10.6
le 6.8 to 11.3 9.0

Q~ (%4 Nitrogen
@ N@ 31.1 to 36.7 33.9
Bahelle 27.5to 33.5 30.5

1Average of duplicate vacuum fusion determinations made on samples cut from 12
individual rods.

The technical and support aspects involved in the preparation, certification, and issuance of this Standard Reference
Material were coordinated through the Office of Standard Reference Materials by R.E. Michaelis.

Gaithersburg, MD 20899 Stanley D. Rasberry, Chief
April 21, 1986 Office of Standard Reference Materials
(Revision of Certificate
dated 10-3-73)

(over)



PLANNING, PREPARATION, TESTING, AND ANALYSIS:

The material for this standard was vacuum melted and cast at the Carpenter Technology Corporation, Reading,

Pennsylvania, under a contract with the National Bureau of Standards. The contract was ma poss:bl agrant from

the American Iron and Steel Institute. %
ria th

e
geneity. Following acceptance of the composition based on NBS analyses, sele rtlon ingot material were
extensively tested for homogeneity at NBS by D.M. Bouchette, S.D. Rasben( b Jr. Only that material

mecting a critical evaluation was processed to the final shapes and siz

The ingots were processed by Carpenter Technology Corporation to provide m aE;E poss1b1e homo-

Cooperative analysis for oxygen and nitrogen were performed i olum 0rafa Battelle Memorial
Institute, Columbus, Ohio by R.E. Heffelfinger; and in the A nch esearch Laboratory,
Washington, D.C., by W.A. Fraser. %ﬂg'

CAUTION: Oxygen determinations should be made ugh@reshly c@d samples.

PREPARATION FOR THE DETERMINATI &XYG Q

1. Samples should be cut from the orlgmal I 1m " eqtmg of ple e.g., by a hand hacksaw.

2. All surfaces of the cut samples should h roug - ed Wl file.

3. Samples should be washed with C. P acet er s solvent dried in a stream of warm clean air and

then handled only with clean fo
4. Analyses should be made @as posgible after %1 e sample.
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U. S. Departrmenit of Commerce
Malcolm Baldrige
Secretary

National Bureau of Standards
Ernest Ambler. Pirector

National Bureau of Btandards

Uertificate of Analysis

Standard Reference Material 109%e qQ)\
S
Electrolytic iron 66&6(\6 Q)
2 q/&
(Gasometric Star@rdéqcb\ 6\

\g\
2 Q;\ \ ,@<°

This Standard Reference Material (SRM) is m of a mm (1 n diameter and 102 mm (4 in) long.
SRM 1099 is intended for use in the determin: gases in m! als by or inert gas fusion and neutron activa-
tion methods of analyses. The oxygen of thi qgard ‘%d ined by vacuum fusion at NBS.

,\QZ S\q/ PPM by Weight
ge 0 61+ 3°
(13)
@‘ -
Q‘ standar, on of a single determination based on 126

easurc selected rod material.

6 ®Valu @ entheses are not certified
The overall directg coord f the technical measurements at NBS leading to certification were performed
under the d1r Mem T Sterling.

The technica \{o suppor\%&cts involved in the preparation, certification, and issuance of this Standard Reference
Material were coordinated through the Office of Standard Reference Materials by R.E. Michaelis.

Gaithersburg, MD 20899 Stanley D. Rasberry, Chief

April 21, 1986 Office of Standard Reference Materials
(Revision of Certificate

dated 7-28-70)
(over)



PLANNING, PREPARATION, TESTING, AND ANALYSIS:

The material for this standard was vacuum melted and cast at the Carpenter Technology Corporation, Reading,
Pennsylvania, under a contract with the National Bureau of Standards. The contract was made possible by a grant from
the American Iron and Steel Institute.

The ingots were processed by Carpenter Technology Corporation to provide material of the highest possible homo-
geneity. Following acceptance of the composition based on NBS analyses, selected portions of the ingot material were
cxtensively tested for homogeneity at NBS by D.M. Bouchette, S.D. Rabbcrry, and J.L. chcr, Jr. Only that material
meeting a critical evaluation was processed to the final shapes and sizes.

Analyses for oxygen were performed in the Analytical Chemistry Division of the N: Qure@dards by

J.T. Sterling
CAUTION: Oxygen determinations should be made on thoroughly and fres {l@g*ned sarh@

PREPARATION FOR THE DETERMINATION OF OXYGEN: 6®‘ (\ 6 *
@‘ Pl/ hacksaw.

1. Samples should be cut from the original rod to minimize h hc sampl
2. All surfaccs of the cut samplcs should be thoroughly cl a f in

3. Samples should be washed with C.P. ether, acetone, or o a dned stream of warm clean air and
then handled only with clean forceps.
1ng th

4. Analyses should be made as soon as possible a\c&

CONDITIONS FOR ANALYSIS AT NB

\@
T . m\‘ X
walNC

Furnace pressure

Collection time q \Q

Bath material

l’I'

High y nickel
Carbon mono termi Igfrared absorption

7
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