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FOREWORD

Quantitative spectrochemical analysis is based on comparison of unknown
samples with standard samples of similar composition. Standard samples
frequently are prepared by the analyst for the particular problem in hand;
but, for the analysis of many common materials, particularly metals and
alloys, standard samples have been prepared in quantities adequate for
general distribution. The rapid growth of spectrochemical analysis and a
corresponding increase in available standard samples call for a periodic com-
pilation of types and sources of standards for the information of analysts.

In 1943 a report on available standard samples was prepared under the
sponsorship of the War Metallurgy Committee by W. R. Brode. The report
was revised by W. R. Brode ard B. F. Scribner and published in October,
1944, by the American Society for Testing Materials. Since then Subcom- -
mittee IV on Standards and Pure Materials of the ASTM Committee E-2
on Emission Spectroscopy has undertaken to keep the report up to date.
Revisions compiled by C. H. Corliss in 1947 and by C. H. Corliss and Alan
Goldblatt in 1950 have been published. The current revision presents the
results of a new survey conducted for Subcommittee IV by Robert E.
Michaelis, National Bureau of Standards. The information is published to
provide ready reference to the availability and sources of standard samples,
reference samples, and high-purity materials. The numbers of available
standard samples listed in the series of reports are as follows:

Spectrographic Chemical
Year Standards Standards Tota!
1944 210 103 313
1947 435 113 548
1960 632 120 762
1955 976 169 11489

& An additional 152 standards are ceported in the preparation stage.

The expanded listing of high-purity materials in the 1950 revision pro-
vided useful information to the analyst, particularly in the preparation of
standards in the laboratory when other suitable standard samples were not
available. The listings of high-purity materials in the series of reports are
as follows: '

¥ :ar Entries Suurces
L

1950 325 L] 43

1955 648 54

A new section has been added in the current revision to, cover the avail-
" able reference samples which are used principally for semiquantitative spec-
- trochemical analysis. Some 150 reference samples are listed in this section.
The total number of entries of standard samples, reference samples, and
high-purity ‘materials in this report is 2100; this represents a twofold in-
crease in the five-year period between revisions.

December, 1955
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STANDARD SAMPLES FOR SPECTROCHEMICAL ANALYSIS

INTRODUCTION

ScorE AND FORM OF THE REPORT

This introduction presents a discussion
of definitions and nomenclature. It is
followed by the results of the survey on
standard samples and related materials
applicable in spectrochemical analysis.
The survey on available materials is
divided into three main sections;

Standard Samples

Reference Samples

High-Purity Materials

Descriptive information is given for
the samples and materials currently
available and also for those in the prep-
aration stage. References are made to
iables that list the compositions of the
samples; for convenience, an alphabetical
list of suppliers with addresses is given at
the end of the descriptive sections on
standard samples and high-purity ma-
terials.

The section on standard samples is
subdivided into seven groups, as follows:

Aluminum and Aluminum-Base Alloys

Iron and Iron-Base Alloys

Magnesium-Base Alloys

Zinc, Lead, Tin, and Their Alloys

Copper and Copper-Base Alloys

Nickel-Base and Cobalt-Base Alloys

Miscellaneous Standard Samples

The standard samples appearing under
the miscellaneous group include ceramic
materials, steel-making alloys, ores, re-
fractories, horticultural materials, and
oil additives.

The new section on reference samples
lists the available samples in this class
and presents data on the elements, con-
centration ranges, and matrices.

The main portion of the section on
high-purity materials is comprised of a
table which lists in alphabetical order
the high-purity materials availabie, the
purity if known, a brief description of
the material, and the supplier.

DEFINITIONS AND NOMENCLATURE

It is recognized that standard samples
for spectrographic analysis differ in their
accuracy and reliability and in the pur-
poses for which they are designed. Ac-
cordingly, various terms applying to
standard samples have come into general
use. A complete system of terms has not
yet been defined by official action and,
therefore, the definitions and nomen-
clature presented in this report are sub-
ject to review and modification.

Materials used for comparison and
reference purposes in spectrographic
analysis may be "divided into three
groups:

1. Primary standard samples.

2. Secondary standard samples.

3. Reference samples.

The designation “standard” is re-
served for samples that satisfy the rigid
requirements of the following definition:
A standard sample is a material closely
resembling in chemical and physical
nature the materials with which the
analyst expects to deal, and one that has
been analyzed and tested by a sufficient
number of methods and analysts to es-
tablish its composition and reliability for
the intended use.

Standard samples are divided into two
classes, primary standards and secondary
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standards, depending on the degree of
general acceptability.

A standard sample is classified as a
primary siandard semple when the com-
position is certiied by a recognized
standardizing agency or group, generally
as the weighted result of the work of two
or more independent laboratories, and
when, in addition, the reliability and
limitations of its application for the in-
tended analytical procedures have been
determined.

The preparation of primary standards
necessarily  requires  a  considerable
amount of work and usually involves the
sponsorship of a recognized independent
agency such as the National Bureau of
Standards. However, a standard issued
by a standardizing agency, while falling
within the primary class for one intended
use, may not satisfy this classification for
other uses. For example, steel samples
are issued in chip form with a certificate
of analysis as primary standards for
chemical analysis. It is not advisable to
assume for another purpose—for exam-
ple, spectrographic analysis-—that an
individual chip will have the average
composition of a larger quantity of the
standard. This use was not intended in
establishing the standard, and further
work would be necessary to investigate
its reliability in the new application. The
primary standard is issued with the in-
tended use stated or implied, and care
must be taken to insure that the standard
is properly employed.

A standard sample is classified as a
secondary stcmdard\ sample when the com-
position is furnished by a single reputable
source without independent check, or
when the composition is well established
but the standard has not been investi-
gated thoroughly to determine the re-
liability and limitations under varied
- conditions of application.

Secondary standards are usually set up
by an jndividual laboratory or company.

Standards of this class should not be con-
sidered necessarily inferior to primary
standards but, rather, they lack inde-
pendent check and the sanction of a
recognized group. The criterion of a:
standard sample is its' general accept-
ability as a reliable measure of com-
position in its intended use; and this, in
the absence of further evidence, depends
on the reputation and integrity of the
source issuing the standard.

Standard samples prepared in chip
form for chemical analysis have found
considerable application as secondary
standards in spectrochemical analysis in
procedures in which the samples to be
analyzed and the standards are converted
to the same form; that is, pellets, solu-
tions, or powders. To illustrate, it may
be necessary on occasion to establish a
point-to-plane (or point-to-point) tech-
nique of spectrochemical analysis for the
determination of one or more elements
for which solid spectrographic standards
are not available but chip chemical
standards are. By preliminary spectro-
chemical examination of the solid sam-
ples to be analyzed, a few may be selected
that will provide a concentration range
for the particular eleinent or elements in
question. Drillings or millings of the
selected samples then may be anaiyzed
in the form of pellets, sclutions, or pow-
ders relative to the available chemical
standards prepared in the same form.
Finally, the results may be applied to the
solid samples from which the drillings or
millings were obtained, and the solid
samples may be used in the point-to-
plane technique for further spectrochem-
ical analysis. .

In the absence of primary or secondary
standard samples it may be necessary to
rely on reference sarples of varying or
unknown degrees of reliability. A refer-
ence sample is a material that may be em-
ployed usefully for comparison purposes
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in analysis, but that has not been in-
vestigated to the extent that it falls
within the class of either a primary or
secondary standard.

A reference sample can be considered
to act as a standard samplie only in the
sense that it supplies the need for a com-
parison material when a primary or sec-
ondary standard sample is not available.
Reference samples would include those
analyzed chemically by a routine method,
alloys for which only the nomival comn-
positions are available, samples prepared
by synthesis and not checked by chem-
ical analysis, samples supplied for com-
parison purposes to distinguish between
“satisfactory’’ and ‘“‘unsatisfactory’ com-
positions, and samples for which the
composition may have been carefg&r de-
termined but which differ in the satrix
or in the physical condition of the ma-
terial or which have important differ-
ences in shape and size from the samples
to be examined.

Terms have been defined here to dis-
tinguish between classes of standards
and reference samples on the basis of
their degree of general acceptability as
comparison materials. In addition to
these terms, descriptive or modifying
names have been applied to such ma-
terials to indicate their specific applica-
tions in analytical procedures. The fol-
lowing examples may be cited:

. Nominal-composition standards.
. Analytical-range standards.

. Specification-limit standards.

. Working standards.

. Control standards.

Standards having a composition repre-
senting a close approach to the desired
or average composition are called nom-
tnal-composition standaerds

Analytical-range standards are those in
which the composition of the material is
varied from the nominal compesition of

(S0 SN ER SOR

(3

the marerial for the the purposs of cover-
ing&n expected range of composition.

Specitication-limit  standards or “go,
no-go standards are fthose selectea or
prepared so that the composition repre-
sents limiting specification values. De-
terminations falling within the limiting
values are acceptable, while those {alling
outside of the limiting values are not ac-
ceptable. Standard samples ussd in this
way for spectrographic analvsis ofter
permit rapid comparjsons to determmine
the acceptability of samples under tect,

A working standard is one empicysd in
repeated applications where = censider-
able supply of the standard is required.
Reference to the working standard usu-
ally serves to correct for small changes in
the analytical procedure. This standard
usually will be established by the labaora-
tory engaged in the analysiz and checked
where possible against a primary or sec-
ondary standard from anocther source
It is not sufficient ic mske 2 cursory
comparison of a material with ovher
standards and then to use the material as
a working standard; its homogeneity and
comiposition should be well established.
A working standard employed particu-
larly in analysis for control of composi-
tion in large-scale production has heen
called a conirol siandard.

In quantitative spectrochemiczl anal-
yses, the importance of selecting stand-
ards that match closely the samples to be
analyzed in size, shape, and metal-
lurgical history cannot be overempha-
sized. For example, standards having the
metallurgical structure resulting from
hot or cold working may give erroneous
results if applied to samples having =

_chill cast or unworked structure, Caution

must be observed fo evaluate any differ-
ences existing belween standavds ard
samples that may afect the reliability of
the standards for the particular applics-
tion.






AVAILABLE STANDARD SAMPLES

ALUMINUM AND ALUMINUM-BASE ALLOYS

A wotal of 549 standard samples is
available for the spec-trochemi-:al analysis
of aluminum and its atloys; in addition,
122 standards are reperied in the prep-
aration stage. Only four prirmary stand-
ards are available, and these are in the
furra of

disks issued by the
Bureau of Standards. The remainder are

St
MNaiwnal

secondary standards .:'.:fi f_szr""s* of 201
disk samples from invine O “om-

pany of Awmoerica;
samples fror: the Ay
93 rod semples from the
oraiories Lirnited;
Morris P Xirk and Son, Inc.;
samples from  Jobason.

Co., L. 5 chip sampis
rean of Analysed Samples,
chip samygles from the Matwonal
of Standards.

the Bu-
£na d Z
Rurean

oz

s
fata,

Aluminum Stendords 1ssied by le Nea-

tional Bureayu of Standards:

The National Buresu of Standards bas
issued & set of four primary spec-
trographic standards of nominal com-
position for the analysis of aluminum
alloys. The sampies are in the form of
disks 23 in. 1n diameter and approxi-
mateiy 2 in. thick. The certified chemical
compcmwns of the standazds, given in
Table 1, are the average vaiues ol chem-
ical detﬁrmmatmn* made at the National
Bureau of Standards ard the Aluminum
Research Laborzicries. Two aluminum-
base alloy standards prepared in the
form of turnings, primarily for chemical
analysis, 2lso ave available from this
source. ‘The standards, listed in Table 2

have been employed in analyses involv-

!Tables | 10 43 eppear o pp.

18 (o 58.

ing solutiens, powders, or pelleted torms.
Full information concerning the values
thar are certified, the weights and the
prices of all National Bureau of Stand-
ards standard samples, and the procodure
to L foliowed in purchasiog is cosit 2ined
in National Bureau of Standards Cos 0 /ey
552. 'This circular is obtainable nyen
plicztion to the Standard Sampir lark
Nationa! Bureau of Standards, Wash-
ingion 25, D. C.

st
fo

-:...3"

Alweminum Slandards Tssued by irne Aliye

sitnam Company of America:

The aluminum standards of the Aom-

inum Company of America (Alcoa siand-
ards) are divided ito taree gensral

clossifications distingui shied by the lesters
prefixing the numerical designation »: the
individual standards. The prefix
denotes standards for the analysis of
primary or wrought alwminum aligyv: or
both: “SAC™ indicaies standards for cast-
ieg alloy znalysis; and “SS” marks stand-
nrds prepared specifically for continaal
analytical curve checking or instvuinent
cahbrat.v.un in the analysis of the nore
important grades of aluminum
Standards are usually stocked in seis
containing zs few as three or as many &s
sine individual standards, Fach sel con-
sists of one “SS” standard heving a com-
position tvpical of the ailoy and two or
more S‘SA”Y “SAC” standards con-
raining higher and lower amounis of =ach
clerment ordinarily determined 1
alloy, The range of compesitior cooetes
by a set 15, in most cases, sugln“ greatcs
than that encountered I copumicid!
production. A list of the sets of star

available is given in Table 3.

the

s
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The “SS” standards may be obtained
individually, and the alloys and the
standard designations for these are listed
in Table 4. The “SA” and the “SAC”
standards used as members of the regular
sets are not listed individually because
they are usually ordered in sets and be-
cause of the rapid turnover of the small
quantity of any one standard produced.

A group of miscellaneous “SA” and
“SAC” standards is listed in Table 5. The
group is subject to frequent change and
is included only to provide an example
of the assortment that may be obtamed
from this source.

All three types of the standards are in
the forin of disks 24 in. in diameter and
1 in. thick. With few excepfjons, the
standards are prepared fyzgo rapidly
chilled “‘continuous cast” ingots. The
standards are of almost ideal uniformity
withirn the areas recommended for
sparking. KEach standard is earefully
screened by spectrochemical examination
te pass rigid requirements with respect
to precision. The assignment of composi-
tion is based on chemical analyses of the
standard as determined by umpire-type
chemical methods and on spectrochem-
ical comparison with previously prepared
standards of the same type.

All of these spectrochemical standards
are intended for the analysis of chill-cast
disk samples with a high-voltage spark
and a graphite counter electrode accord-
ing to the methods of the Aluminum
Company of America. These methods are
described in the following literature:

(1) “Selected Topics in Modern Instru-
mentul Analysis,” edited by David F.
Bolz, Prentice Hall (1952).

(2) Method of Spectrochemical Analysis of
AMuminum and Aluminum-Base Alloys
by the Point-to-Plane Spark Technique
ASTM Designation: E 101 -53T) 2

(3) Suggested Method for Spectrochemical
Analysis of Aluminum and Its Alloys

? “Methods for FEmission Spectrochemical
Analysi=,” Am. Scc. Testing Mats. (1953).

by tte Point-to-Plane Spark Technique,
Using a Tape-Indicating Spectrometer
(E-2 SM 7-6;.2

Al orders for Alcoa spectrochemical
siandards should be placed through Alu-
minum Company of America sales offices.
A booklet, “Alcoa Spectrochemical
Standards Bulletin,’”’ available from any
sales office, contains a list of those stand-
ards carrently available, technical infor-
mation about the standards, and instruc-
tions for ordering.

Aluminum Standards Issued by the A pex

Smelting Co.:

The Apex Smelting Co. has prepared
sets of standards for the analysis of
aluminum-base alloys. They are available
n disk form 24 in. in diameter and % in.
thick and in rods 4 mm in diameter and
2 to 3 in. long. The disks have been cast
in an iron mold. To maintain the marrix
material nearly constant in each set of
standards, no single standard contains
all of the maximum Iimpurities. The
standards are listed i Table 6, which
includes the Apex and ASTM designe-
tions of the alloy iypes, and the chemical
analysis. The standards may be cbtained
from the Apex Smelting Co., 2537 W.
Taylor St., Chicago 12, Ill.; 6700 Grant
Ave., Cleveland 3, Ohio; and 2211 E.
Carson St., Long Beach 10, Calif.

In addition to the standards listed in
Table 6, a large number of new aluminum
standards are in the preparation stage at
Apex and are listed in Appendix .

Aluminum Stendards Issued by Alumin-
tum Laboratories Limited:

A typical hist of standard samples pre-
pared by Aluminium Laboratories
Limited is given in Table 7. Table § is a
list of standards prepared in sets particu-
larly for the determination: of the minor
elements indicated. The standard sam-
ples are in the form of chill-cast rods § in.
in diameter and approximately 1 in. long,
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and are issued in pairs. They are prepared
for the analysis of samples of comparable
metallurgical history by either self-elec-
W or counter-electrode spectrochem-
iddl techniques. Actual chemical com-
positions are quoted. The standards may
be obtained from the Analytical Divi-
sion, Aluminium Laboratories Limited,
P. O. Box 643, Arvida, Quebec, Canada.
The specific standard samples desired
should be specified in ordering, but quali-
fied with “or their equivalent” so that the
current series may be substituted when
necessary.

Aluminum Standards 1ssued by Morris P.
Kirk and Son, Inc:

Morris P. Kirk and Son, Inc., has
prepared sets of standards for the spec-
trochemical analysis of some of the
popular types of aluminum alloys. The
standards are available -in disk form 2}
in. in diameter and % in. thick, and are
recessed in the center portion, leaving a
raised ring for sparking. The ring ex-
tends inward } to § in. from the periphery
of the disk. Table 9 gives the composition
of the standards, which are issued only
in sets for the particular alloy type.
The standards may be obtained from
Morris P. Kirk and Son, Inc., 2717 So.
Indiana St., Los Angeles 23, Calif.

Aluminum Spectrographic Standerds Is-
sued by Johnson, Matthey and Co., Ltd.:

Five sets of aluminum alloys have been
specially prepared by the British Alumin-
ium Co., Ltd., and are availabie for issue
from Johnson, Matthey and Co., Ltd.,
Hatton Garden, London, England; the
standards also are distributed by the
Jarrell-Ash Co., 26 Farwell St., Newton-
ville 60, Mass. The sets consist of a
graded series of standards designed for
the analysis of chill-cast rod samples of
aluminum and aluminum alloys. The
standards are in the form of rods % in. in
diameter and approximately 33 in. long.

The ranges of concentration for elements
contained 1n the standards are shown in
Table 10. The results of chemical anal-
yses made by the British Aluminium Co.,
Ltd., are quoted in a report accom-
panying the standards. In addition, full
details are provided on the techniques
adopted in the Johnson-Matthey spec-
trographic laboratory for intercompari-
son of the standards, together with a
statement of fhe results obtained.

Aluminum Standards Issued by ke
Bureau of Analysed Samples, Ltd.:

Five aluminum-base standards in chip
form, designed primarily for chemical
analysis, are available from the Bureau
of Analysed Samples, Ltd., and are listed
in Table 11. These may be useful for
spectrochemical analyses involving solu-
tions, powders, and pelleted forms.
Information concerning the standards
may be obtained by writing to: Bureau
of Analysed Samples, Ltd., Newham
Hall, Middlesbrough, Yorkshire, Eng-
land; or to the Jarrell-Ash Co., 26 Far-
well St., Newtonville 60, Mass.

IRON AND IrRON-BASE ALroys

A total of 173 standard samples is
available for the spectrochemical analysis
of iron and steel; in addition, 23 stand-
ards are reported in the preparation
stage. Both the available standards and
those in preparation are from two
sources, the National Bureau of Stand-
ards and the Bureau of Analysed Samples,
Ltd. Primary spectrographic standards
as well as primary chemical standards
are available from the two sources. The
various iron and steel standards are dis-
cussed in detail below.

Iron and Steel Siandards Issued by the
National Bureaw of Standards:

National Burean of Standards Inuget
Iron and Low-Alloy Sicel Spectrographic
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Standards.—The standards for the spec-
irochemical analysis of ingot irea and
low-alloy steel are listed in Table i2. The
groups of standards with sample aumbers
403 io 421 and 801 to z‘?x consist of 37

ist
sampies, of which 22 are rocs gzg in. i

diameter and 4 in. lnng, an d are rods
3 in. in diamcter and 2 ir. long, The steel
standards, which nave 2 cathon content

hetween 0.1 and 0.9 per cenr, are in-
tended for primary checkinz of Mn, 5i,
Cu, Ni, Cr, V, Mo, Al, Su, (“0, and W
tin the various types of steels involved.
1. addizion, the ranges of concentration
permit the establishing of wialyvical
curves for all of the elemenis hiated oxe
for Co and W.

he standards with .‘dﬂ‘p""* o ;
425 1o 430 and 823 to 820 provide, re-
spect.velv a set of four md samples g

in. in diameter and a set of ﬁve YO(
samples ¥ in. in diameter for the a’ete
mination of boron in steel in the ra

of concentrations given m Tabie 12.

The 45-in. rods are intended for use as
sell electrodes in the analysis of rods
prepared in closely matching size and
shape for the point-to-point technique of
spectrochemical analysis.

“The }-in. rods are intended for use in
the analysis of samples by the point-to-
plane technique of spectrochemical anal-
ysis, Sam: ﬂﬂs with cross-sections larger
‘han % m. in diameter may be analyzed
with the %-in. standards, provided that
the iatter are mounted in a supporting
piece such as a disk 24 in. in diamcter
and % in. thick, drilled niear the edge with
holes to fit the standard closely und
cquipped with set screws to lock the
stnndard in place. The standards should
be reounted with the circular cress-sec-
tion fush {n one surface of the disk

may  he cleaned and aspacked in
nasition,
Fight new ingot irom

ary steel standards are in the pien-

aration stage. These ztandards, when

available (1956), will be issued as rods
w% in. In diameter, and in a new size—
disks 11 in. in diameter and % in. thick.
The standards have been designed to
supplement and extend existing Na-
tional Bureau of Standards standards;
certification is planned for 22 elements in
the concentration ranges indicated in
Appendix I1.

National Bureay of Standards Stainless-
Steel Spectrographic  Standards.—Two
groups of standards for the spectrochem-
ical analysis of stainless steel are avail-
abie from the National Bureau of Stand-
ards. The farst group consists of three
standards, in the form of rods 4% in. in
diameter and 4 in. long. The standards
are of the 18 chromium - & nickel type
of stainless steel and are certized for the
following nine minor and trace elements:
Al, B, Cu, Mo, Nb, Pb, V, W, and Zn.
Four additional elements—Co, Sn, Ti,
and Zr—-also are present in the standards
and may be certified at a later date. The
standards are shown in Table 13.

The second group of stamnless steel
standards consists of six standards in the
form of rods ¥ in. in diameter and 4 in.
leng, and rods % in. in diameter and 2 in.
long. The standards are certitied for the
following six major and minor elements:
Mn, Si, Cu, Ni, Cr, and Mo. Cther ele-
ments present include Al, Nb, Sn, Tj,
V, and W; some of these may- be certified
atalater date. The metallurgical condition
of the standards is thai resulting from
hot-rolling and anunealing. The standards,
listed in Table 14, are designed for
primarv checking of the elements cen.
tained in the tvpes of =iamu s steel indl-
cated and for is! analviical
curves. The s

samples
‘:iar nw‘?iidrgicai history and
13, For the 3-in.-dinmeiee sty
\nd%, udhtp:e“ 3 as those described
cariler (see ctior on dron  and
steel =".~ld'1fds) may be necessary in

the se
the
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analyses of samples of larger cross-sec-
tion, particularly with arc-like excitation
conditions.

National Bureau of Standerds Tool-
Steel Specirographic Standards-—A group
of six high-speed tool-steel standards,
shown in Table 13, is available from the
National Bureau of Standards in the form
of rods g5 in. in diameter and 4 in. long,
and rods % in. in diameter and 2 in. long.
The standards ave certified for Mn, Si,
Cu, Cr, V, Mo, Co, and W. A wide con-
centration range iz provided for these
elements by combining three standard
American Ircn and Steel Instifure types
of tool steel with three tool sizels of
tailored compositions. The metaliurgical
condition of the standards is that result-
ing from hot-roliing and annealing. The
standards are intended for the analysis
of molybdenum and tungsten high-speed
tool-steel samples having similar metal-
lurgical history and dimensions.

National Burean of Standards lrown and
Steel Chemicel Standards—A wide vari-
ety of standards in chip form is available
from the National Bureau of Standards.
These standards, shown in Table 16, in-
clude cast iron, plain carbon steels, arid
low- and high-alloy steels. The standards
are designed primarily for chemical
standards. However, as described earlier,
these may be useful as spectrographic
standards.

Iron and Steel Siandards Issued by the
Bureau of Analysed Samples, Lid.:

Bureau of Analysed Samples. Lid.,
Low-Alloy Steel Spectrographic Stand-
ards—A set of eight standards for the
spectrochemical analysis of low-alloy
steel, shown in Table 17, is available from
the Bureau of Analysed Samples, Ltd.,
England. The standards roay be obtained
also through the Jarrell-Ash Co. The
standards, availabie only in sets, are in
the form of rods % in. in diameter and 6
in. long, and are certified for Mn, Si, Cu,

FOR SPECTROCHEMICAL ANALYSIS g

Ni, Cr, V, Mo, Sn, Al, and Co. The
ranges of concentration for the elemsnts
permit the establishing of aralytical
curves for the analysis of most low-alay
steel samples.

The same seriez of low-alloy steels alzo
is available in the form of turnings and
forms a useful set of standards for con-
structing graphs in photometric meth-
ods of analysis, The samples of turnings
may be used as spectrographic standards
for the analvsis of samples prepaved in
the same form, that is, pellets, soluiions,
or powders.

Seven new spectrographic standards
referred to as the “mild steel residuai
series” are in the preparation stage.
These standards, when available in jzte
1955 or early 1956, will be issued in the
form of rods # in. in diameter and 3 in.
long., The preliminary analyses of these
propnsed primary standards are listed
in Appendix ITT. :

Purean of Analysed Sompies, Lid.,
Iron and Sieei Chemical Stamdards——A
wide variety of standarcs in chip form is
available from the Bureau of Analysed
Samples, Ltd. The standards, listed in
Tables 18 and 19, consist of 8 cast irons,
17 carbon steels, 13 alloy steels, and a
special series of 8 low-alloy steels which
are the turnings from the primary spec-
trographic standards described above.
The chip standards are designed primar-
ily for chemical analysis and as such are
primary standards; however, they may
be useful as spectrographic standards as
described earlier.

MAGNESIUM-BASE ALLOYS

A total of 93 secondary standards is
available for the spectrochemical analysis
of magnesium alloys. The Dow Chemical
Co. has available 24 standards in the
form of extruded bars and 8 standards in
two forms, chill-cast disks and rods. Two
groups of standards are available from
the Aluminum Company of America in
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the form of chill-cast disks. These con-
sist of 9 standards of nominal composi-
tion for specific alloys and 21 miscel-
laneous standards. The Apex Smelting
Co. has eleven standards available in
two forms, disks and rods. One stand-
ard in the form of turnings is available
from the National Bureau of Stand-
ards. A* detailed description of the
available standards follows.

Magnesium Standards Issued by the Dow
Chemical Co.:

Two groups of standards are available
from the Dow Chemical Co. for the spec-
trochemical analysis of magpesium al-
loys. The first group consists of 24 stand-
ards in the form of extruded bars £ in.
wide, 6 in. long, and % in. thick. The
standards are listed in Table 20 in which
concentrations are reported for Al, Ca,
Cu, Fe, Mn, Ni, Pb, Si, Sn, Zn, Zr, Ce,
La, Nd, and Pr. The second group con-
sists of eight standards supplied in two
forms: chill-cast disks 2} in. in diameter
and rods 1 in. in diameter and 2 in. long.
Analyses are reported for Th, Zn, and
Zr in this group, as shown in Table 21.
Information concerning the use of the
standards and procedure for ordering may
be obtained from the Magnesium Sales
Department, Dow Chemical Co., Mid-
land, Mich.

Magnesium Standards Issued by ihe
Aluminum Company oy America:

Magnesium standards available from
the Aluminum Compan: of America are
chill-cast disks 2% in. in diameter and
1% in. thick. The castings are made in a
special mold having a centrally located
gate, so that the castings may be sparked
around a continuous ring area.

Table 22 lists a group of nine standards
whose compositions are typical for the
alloys shown. They are intended primar-

ily for the checking and correction of
analytical curves.

The standards shown in Table 23 are
available for the preparation of analyti-
cal curves. The availability of specific
standards should be confirmed through
an Alcoa sales office before ordering.

Moagnesium Standards Issued by the A pex
Smelting Co.:

Three sets of standards for the analysis
of magnesium casting alloys are available
from the Apex Smelting Co. in the form
of disks 23 in. in diameter and % in.
thick, and rods 4 mm in diameter and
2 to 3 in. long. The Apex magnesium
standards are listed in Table 24, with
the Apex and ASTM designations of
alloy types and chemical analysis of each
standard.

Magnesium Standard Issued by the Na-
tional Bureau of Standards:

One magnesium-base alloy standard in
the form of turnings is available from the
National Bureau of Standards. This
standard is designed primarily for chem-
ical analysis and, as such, is a primary
standard. The compesition is given in
Table 25.

Zinc, LEap, TiN, AND THEIR ALLOYS

Groups of 74 zinc standards, 55 lead
standards, and 15 tin standards are
available for use in spectrochemical
methods of analysis. In addition, seven
new zinc standards are reported in the
preparation stage. Secondary standards
in disk form are obtainable from Morris
P. Kirk and Son, Inc., and include
standards of zinc, lead, and tin. The Na-
tional Bureau of Standards has available
one zinc-base standard and one lead-base
standard, both in chip form, and five
primary standards of tin metal standards
in the form of rods of two sizes. In addi-
tion, seven primary zinc standards are in
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preparation.  Secondary  standards in
both dizk and red form are available from
the Apex Smelting Co. for a vanety of

zinc-base ajigys. The Goldsmith Bros.
Smelting and Rr."«ning Co. has available
18 seo i..f(-.} standards of lead-hase al-

loye in disk form. Twe standards in chip
forra wnay be obtained from the Bureau
sed S A, one & lead-
?\;xr,? alioy and the ‘ifner s tin-base ullov.

rds foliows.

of Analy

3 Jesd T‘U, lon of the stanc

e, Lead, and Tin 5 s Tssued by
Morris P. Kivk aiid Now, L,

Standards u
Alameter and
trom Maorme f
meinde starvadard:
Naye, sine meiat soft and chemieal ‘
d-ant ooy alloys, duotype and ele
e and rin-hase

; :
s Are Tecessed

OF 2N~

troiype lead, and lead
pabbitts The disk w12

the cenior par,
ding inwerrd
of the
.f’i " i"‘zbi-’ ’i()_ i

g oA rinsed ning
m. {rom the
standards,

pertshery

spestrochemical dm.l\. 7S
saenalin OF The VELIOUS T3 fisted.
iy lege and Tin Si

the Naavpal Bureaw of

die casting ailoy stand-
sme jead- basp alloy standard are

frora the National Bureau of
Standards These standards, in the form
of turnings, are designed primarly for
chepucat analysis and, as soch, are pri-
mary standards; hewever, thoy may be
a3 secandary speciregraphic stand-
s 58 desiribed earlier®

A gioup of ten printz..ry analytwcal-
range standards i¢ availabls for the spec-
trochencal analysis of ¢r metal. The
standacds were prepared by casting the
molter metal in plaster ity followed

fC-1as

#rd and

$ie8 51 ~Vy
rvatiabie

by rolling and swaging to tne tinal (ross-
section. The rods were tested for homo-
geneity by spectrochcmj-cal nieans. Certi-
fied values of compo.unon for ten ele-
ments were obtained from the coopera-
tive efforts of four sperirographic and
four chemical laboratories. The na.ld-
ards are avatlable in two sizes: rods }
m diameter and 4 in. long, and rods § in.

in diameter and 2 in. long.
Pable 27 lists the avatiable National

Bureau of Standards zine, lead, and tin
standards.

I'he seven new ziuce siandards in the
vreparation stage comsist o1 six for the
spectrochemical amalveiz of ATHM die-
casting alloys XXTI{ and XNV and one
for rhe spectrachemical ansiisis of zinc
spelter. The latrer standard also is de-
signed to supplernent the six dle—hastmg
standards for the deterrainurion of im-
purities, The 5\.3"](‘3{'({5, wh“\ 2vailable

’9‘76‘ will be issr ~iorm of bar
ections 1% in. squ: v,e‘m:k, and
i} have a chili-cast siructare resulting

from a co*]nnauuo casting process. These

standards are hewng prepared it coopera-
tion with the General Motor s Corp. Ap-
pendix IV l«_s ' the COnCeniraiion ranges
for the die-casting aliov standards and
the mproxxmdu. analysis of the spelter

tandard.
Zinc Stendards Issued by (he Apex

Smelting Co.:

Three sets oi standards for the analysis
of zinc-base die-casting ailoys, one get of
miscellaneous zine standards, two sets for
the analysis of pure zinc mctal, and one
setfor the analysis of siush matal {for hol-
low castings) are availabic ir-ni the Apex
Smelting Co. These standards are in the
form of both disks and Feds. Upe disks

are 2% in. in diameter and § o, thuck, and
were prepared '“) casivig i an iran mold.
The reds have been g in Pyrex
tubing and are uj v 4 mm in

‘the Apex
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zinc standards are listed in Table 28, to-
gether with the Apex and ASTM desig-
nations of the alloy types and the chem-
ical analysis of each standard.

Lead Sitandards Issued by the Goldsmiil
Bros. Smelting and Refining Co.:

These standards for the analysis of
iill-cast lead-base alloy samples are in
1e form of disks 2% in. in diameter and
in. thick, and have a depressed center
in. in diameter. The nominal composi-
ons of the standards are given iu Table
); the exact analyses, which may vary
ightly from the nominal values shown,
:company the standards on issue. The
andards have been checked by spec-
ographic and chemical methods of
1alysis at the Goldsmith Bros. Smelting
1d Refining Co. and by at least one
‘her private chemical or,spectrographic
boratory. The standards may be ob-
ined from the Goldsmith Bros. Smelt-
g and Refining Co., 1300 West 59th
.., Cliicago 36, IIL

ead and Tin Standards Issued by the
Bureau of Analysed Samples, Lid.:

Two standards in chip form are avail-
sle from the Bureau of Analysed Sam-
es, Ltd., one a lead-base alloy and
e other a tin-base alloy. These stand-
ds, designed primarily for chemical
ralysis, are listed in Table 30.

CorPER AND COPPER-BASE ALLOYS

A total of 46 secondary spectrographic

andards is available for the spectro-
cuemical analysis of copper and its al-
loys. Johnson, Matthey and Co., Ltd.,
has prepared three graded series of cop-
per alloys for use in the analysis of high-
purity and commercial-grade copper.
Twenty-one standards are in the form. of
rods and three in the form of triangular
segments. The Applied Research Labora-
tories has available a set of ten disk
standards for the analysis of brass and

bronze allcys. Standards in chip form are
available from both the National Bureau
of Standards and the Bureau of Analysed
Samples, Ltd. A detailed descripiion of
the available standards follows.

Copper Slandards Issued by Johnson,
Matthey, and Co., Lid.:

Three graded series of copper alloys
have been prepared by Johnson, Matthey
and Co., Ltd., for use as standards in the
specirochiemical sznalysis of high-purity
and commercial-grade copper. To pro-
duce the standards, three master alloys
containing {(nominally) 0.05 per cent of
each added element were prepared using
lithium as a deoxidizer. Fach series was
obtained by successive dilutions with
Matthey pure copper, the ingois being
melted and cast in vacuunt. The composi-
tion ranges covered by the three series of
stanciards are shown in Table 31. Nine
standards are included in each of the first
two series and six in the third.

With the exceptions of the first three
standards in the first series, the samples
are in the form of rods % in. in diameter
and 3% in. long. However, some material
also is available in the form of L-in.
diameter rods. It was found impossible to
work the ingots for the first three stand-
ards in the first series, and these are
supplied as 30-deg sectors having a
radius of approximately 1 in. and a thick-
ness of 3% in. The standards may also be
obtained through the Jarrell-Ash Co.

Copper Standards Issued by the Applied
Research Laboratories:

The Douglas Aircraft Co. and the Ap-
plied Research Laboratories have pre-
pared and standardized a group of ten
brasses and bronzes that are being issued
in the form of disk samples. They are
intended primarily for the analysis of
commercial rolled stock, and are guaran-
teed for such analysis only when used
with the point-to-plane method of direct



