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The National Bureau of Standards
Functions and Activities

The functions of the National Bureau of Standards are set forth in the Act of Congress,
March 3, 1901, as amended by Congress in Public Law 619, 1950. These include the develop-
ment and maintenance of the national standards of measurement and the provision of means and
methods for making measurements consistent with these standards; the determination of
physical constants and properties of materials; the development of methods and instruments for
testing materials, devices, and structures; advisory services to government agencies on scientific
and technical problems; invention and development of devices to serve special needs of the
Government; and the development of standard practices, codes, and specifications. The work
includes basic and applied research, development, engineering, instrumentation, testing,
evaluation, calibration services, and various consultation and information services. Research
_ projects are also performed for other government agencies when the work relates to and supple-
ments the basic program of the Bureau or when the Bureau’s unique competence is required.
The scope of activities is suggested by the listing of divisions and sections on the inside of the
back cover.

Publications '’

* The results of the Bureau’s research are published either in the Bureau’s own series of

publications or in the journals of professional and scientific societies. The Bureau itself pub-
Lishes three periodicals available from the Government Printing Office: The Journal of Research,
- published in four s psrate sections, presents complete scientific and technical papers; the Tech-
nical News Bulletin presents summary and preliminary reports on work in progress; and Basic
Radio Propagation Predictions provides data for determining the best frequencies to use for
radio communications throughout the world. There are also five series of nonperiodical publi-
cations: Monographs Applied Mathematics Series, Handbooks, Miscellaneous Publications,
and Technical Notes. ;

A complete hstmg of the Bureau’s publications can be found in National Bureau of Stand-
ards Cireular-460, Publicationg of the National Bureau of Standards, 1901 to June 1947 ($1.25),
and the Supplement to National Bureau of Standards Circular 460, July 1947 to June 1957
(81.50), and Miscellaneous Publication 240, July 1957 to June 1960 (Includes Titles of Papers

Published in Outside Journals 1950 to 1959) ($2.25); available from the Superintendent of
Documents, Government Printing Office, Washington 25, D.C.
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STANDARD MATERIALS
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Panel showing NBS Standard Materials. Over 600 different standards of melals, ores, ceramics, chemicals, and
hydrocarbons are now available for distribution.
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Standard Materials
Issued by the National Bureau of Standards

A descriptive listing of the various Standard Materials issued by the National Bureau

of Standards is given.

A schedule of fees and weights, as well as directions for ordering, is

included. Summarized tables of analyses are presented, to indicate the type of standards

of composition presently available.

Announcements of new standards will be made in

the Federal Register, in scientific and trade journals, and in the Standard Materials column

of the National Bureau of Standards Technical News Bulletin,

The current status of the

various standards will be indicated by an insert sheet available from the Bureat

1. General Information

1.1, Introduction

This publication lists the standard materials
issued by the National Bureau of Standards and
provides information on their procurement,
Each of these materials bears a distinguishing
name and number, by which it is permanently
identified, and each sample bearing a given desig-
nation is of identical composition or properties
(within the limits required by the use for which
the material is intended) with every other sample
bearing the same designation.

The first standard materials issued by the
Bureau were a small group of metals certified with
respect to their chemical composition. Because
of their use as standards in chemical analysis, the
term Standard Samples was applied to them.
This term was extended first to similar composition
standards, and later to cover materials certified
with respect to chemical purity or to some physical
or chemical property. By usage the term has
been extended also to certain materials that are
issued without certification of composition or
properties.

he primary purpose of the Standard Materials
program is to help provide a central basis for
uniformity and accuracy of measurement. Pur-
suant to this purpose, emphasis is given to pro-
viding NBS Standard Materials (a) where attain-
ment of needed accuracy of analysis or accuracy
of measurement of characteristics is not economi-
cally or technically feasible elsewhere, and where
such accuracy is important to users widely,
(b) where industry-wide standards for commerce
are needed from a disinterested supplier who is
not otherwise available, and (¢) where continuing
availability of material from a common source is
important to science or industry.

In this publication the materials are classified
into groups according to the purposes for which
they are intended and the kind of certification, if
any, that applies to them. More than 600
different standards of metals, ores, ceramics,
chemicals, and hydrocarbons are now available

for distribution. About 325 of these are certified
for chemical composition. Some 150 of the com-
position standards have been prepared specifi-
cally for use in spectroscopic analysis. Other
standard materials include those certified for such
properties as acidity (pH), viscosity, freezing-
point, density, index of refraction, and heat of
combustion. Recent additions include new point-
source radioactivity standards, hydrocarbon
blends, metallo-organic materials soluble in lubri-
cating oils, thermometric cells, magnesium-treated
irons, zirconium-base alloy, high-temperature al-
loy, and new white-irons, copper-base, titanium-
base, and high-temperature alloys for spectro-
graphic use.

Some of the principal uses of NBS standard
materials are: Checking methods of analysis and
analytical techniques; standardizing solutions for
volumetric analysis; developing new or improved
methods of analysis; evaluating the accuracy of
analytical methods; and calibrating and stand-
ardizing spectrometers, spectrographs, colorime-
ters, pH meters, Geiger counters, scintillaters,
ionization chambers, pyrometers, polarimeters,
refractometers, viscometers, and other laboratory
and plant instruments.

Standard hydrocarbons, certified for degree of
purity, serve to calibrate instrunients used in con-
trolling the production of plastics, synthetic rub-
ber, and motor fuels.

Also listed in the publication are a number of
standard materials for which it is not feasible to
supply numerical values of composition or prop-
erties or for which such certification would not be
useful. These materials nevertheless provide
assurance of identity among all samples bearing
a given designation and thus permit standardiza-
tion of test procedures and referral of physical or
chemical data on unknown materials to a common
basis.

For information on certain physical standards,
individually certified and intended primarily for
the calibration of instruments, consult “Test Fee
Schedules of the National Bureau of Standards”.
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1.2. Standards Out of Stock

The preparation of ‘“‘renewal” standards is in-
tended to be completed at the time each kind of
standard becomes exhausted, but owing to delays
encountered in obtaining a proper grade of ma-
terial and for other reasons, this is not always
possible. If orders are received for standards that
are out of stock, notice will be mailed to that
effect. The composition of a “renewal” of an
analyzed standard will not usually be identical

with that of its predecessor, but it will be quite
similar, especially with regard to the characteristic
constituent or constituents,

1.3. New Standards

When new standards or renewals of old ones are
issued, announcement will be made in scientific
and trade-journals, in the Standard Materials
column of National Bureau of Standards Technical
News Bulletin, and in the Federal Register.

2. Purchase Procedure

2.1. Identification of Standards

The standards are listed by groups; the numbers
represent the issuance of the first representative
sample of each kind. Renewals are indicated by
the original number with an added letter to denote
the relation. Thus, 11a is the first, 11b the
second, 11c is the third renewal of No. 11 Basic
Open-Hearth Steel, 0.2 percent carbon. In this
way, a particular number always represents a
material of fixed or approximately fixed

composition.
2.2. Ordering

Orders should give the amount, number, and
name of the standard desired. For example: 150
rams of No. 11g, Basic Open-Hearth Steel, 0.29%,
%. The list of standard materials, their numbers,
prices, and composition or intended use are given
on the pages which follow. Samples are dis-
tributed only in the units listed.

2.3. Terms and Shipping

2.3.1. Domestic Shipments

Shipments of material (other than hydro-
carbons, organic sulfur compounds and radioactive
standards) Intended for the United States, Mexico,
Canada, and Cuba are normally shipped prepaid
parcel post (providing that the parcel does not
exceed the weight limits as prescribed by Postal
Laws and Regulations) unless the purchaser

requests a different mode of shipment, in which
case the shipment will be sent collect. It is
impractical for the Bureau to prepay shipping
charges and add this cost to the billing invoice.
1Iydrocarbons, organic sulfur compounds, rubber
compounding materials, viscometer -calibrating
oils, and radioactive standards are shipped express
collect. (See pp. 14, 15, and 16.) 180 discounts
are given on NBS Standard Materials.

2.3.2. Foreign Shipments

Small shipments will be forwarded as a United
States Government shipment via International
Parcel Post, providing that the parcel does not
exceed the weight limits as prescribed by Postal
Laws and Regulations to foreign countries. Ship-
ments exceeding the parcel pust weight limit must
be handled through an agent (shipping or broker-
age firm) located in the United States as designated
by the purchaser. Parcels will be packed for
overseas shipment and forwarded via express
collect to the United States firm designated as
agent.

2.3.3. Payment for Foreign Orders

Remittances in payment of foreign orders must
be made payable to the National Bureau of
Standards, and are required in advance. These
remittances must be drawn on a bank in the United
States and payable at the standard rate of United
States currency.




{For detailed information on compositions and properties certified, see p. 3 to 5, as ind{cated in the tabie of contents, p. I1l.

3. Descriptive List of Standard Materials With Weights and Fees
3.1. Standards of Certified Chemical Composition

standards oul of stock, reneiwals, and new standards.))

3.1.1. Chemical Standards

(See mimeographed insert for

Approxi- Approxi-
Sample mate Price Sample mate Price
No. Name welght of per No. Name weight of per
sample in | sample sample in | sample
grams grams
STEELS
8i Bessemer, 0.1 C._.____.___._.__ 150 | $6. 00 33d | Ni-Mo (BAE 4820)_ _._ _______. 150 | £6. 00
10g Bessemer, 0.2 C___ ________.___ 150 6. 00 72f Cr-Mo (SAE X4130) ________._. 150 6. 00
170a | BOH.005C,02Ti___.___._. 150 | 6.00 || 111b | Ni-Mo (SAE 4620)_.__________. 150 | 6. 00
15f BOH.,01C_ ... ________. 150 | 6.00 36a | Cr2-Mol_.__._._._________.__. 150 | 6. 00
lig BOH.,02C_ __ .. ____._______ 150 6. 00 {| 106b Cr-Mo-Al (Nitralloy G)_______. 150 6. 00
12¢ | BOH,04C. . .. ______. 150 | 6.00 )i 139a | Cr-Ni-Mo (AISI 8640).._______ 150 | 6. 00
152 B.OH,05C, 0048n.___.___. 150 | 6.00 }j 156 Cr-Ni-Mo (NE 9450) . _________ 150 | 6.00
13f BOH,06C_.___ _.________.__ 150 | 6.00 || 159 Crl-Mo0.4-Ag0.1_____________. 150 [ 6. 00
14d | BOH.,,08C_._.___._____.___ 150 | 6.00 50¢ WI8-Cr4-VI_ __ .. 150 1 7.50
16d | BOH,10C_.____._________. 150 | 6.00 || 132a Mo5-W6-Cr4-V2_. ____________. 150 { 7.50
19f AOH,02C. ... _..____. 150 6.00 || 134a Mo8-W2-Cr4-VIL_________.____ 150 7. 50
20f AOH.,04C________________. 150 { 6.00 || 153a Mo9-W2.Cr4.V2-Co8_________. 150 | 7.50
51b | Eleetric furnace, 1.2 C.________ 150 | 6.00 || 155 Cr0.5-W0.5_ . _ ... ________.___ 150 | 7.50
65d Basie eleetric, 0.3 C_______.____ 150 6. 00 73b | Stainless (Cr13) (SAE 420)_._.__ 150 7. 50
100b Manganese (SAE T1340)____._._ 150 6.00 || 133a Stainless (Cr13-Mo0.3-50.3) . __. 150 7. 50
105 High-sulfur, 0.2 C (carbon only)_.. 150 {1 3.00 || 10le Cri8-Ni9 (SAE 304)_._____.___ 150 { 7. 50
125a | High-silicon, 3 S8i_.__._____.___ 150 | 6.00 || 121¢ Cri18-NilQ0 (Ti-bearing) (SAE
129b | High-sulfur (SAE X1112)______ 150 { 6. 00 321y o __. 150 | 7.50
130a | Lead-bearing, 0.2 Pb___________ 150 | 6.00 || 123b | Cr-Ni-Nb 0.7-Ta 0.2 (SAE 347)_ 150 | 7.50
151 Boron-bearing, 0.003 B_._._____ 150 3. 00 j| 160a Cr19-Nil4-Mo3 (SAE 316). . .._ 150 7. 50
30e Cr-V (SAE 6150) ___ .. __.____._.._ 150 | 6.00 j| 166b | Cr19-Ni9 (carbononly). _...__._ 150 | 7. 50
32e Cr-Ni (SAE3140) . ____.____.___ 150 | 6.00 i| 126b | High-nicke! (Ni36)_._ .. _._____ 150 | 7.50
IRONS
3 White iron____._.___. .. _._.___ 125 | 87.50 {| 107b Nickel-chromium-molybdenum
4i Castiron.___.___________....._. 150 7.50 castiron_ . _________ ... _____ 150 | $7. 50
5k | Castiron.._________.___._.._._._ 150 { 7.50 }| 115a | Nickel-chromium-copper cast
6f Castiron_________._____....._.. 150 7. 50 iron. ..o -. 150 7. 50
78 Castiron_______________._._._ 150 7.50 || 122d Cast iron (car wheel) __ . _.___._ 150 7. 50
55¢ Ingotiron_______ .. __________. 150 | 7.50 || 341 Duectileiron_ .. ________._.___ 150 { 7. 50
82a | Nickel-chromium cast iron_._.___ 150 | 7.50 || 342 Nodulariron_.________________ 150 7. 50
STEEL-MAKING ALLOYS
57 Refined silicon. . _.____.___._ 60 | ©6. 00 71 Caleium molybdate.._ .. _._.___ 60 | $6. 00
6la Ferrovanadium (high carbon)_ .. 100 6. 00 90 Ferrophosphorus_. _ ____________ 7 6. 00
64b | Ferrochromium (high carbon)___ 160 | 6.00 {j 172 Ferroboron. . _______________ .. 100 | 6.00
66a Spiegeleisen________._.______._. 100 | 6.00
NONFERROUS ALLOYS
85b | Aluminum alloy, wrought_.______ 75 | $6. 00 158 | Bronze, silicon________________ 150 1%10. 00
86¢ | Aluminum-base casting alloy___. 75 6. 00 167 Co43 Mo+ Nb3-W4____ ____ e 150 | 10. 00
87a | Aluminum-silicon alloy_.________ 75 6. 00 168 Co41-Mo4-Nb3-Tal-Wi_ ____. 150 § 1u. 00
53d | Bearing metal, lead-base__ _____ 170 | 10. 00 349 Nickel-base (Ni157-Co14-Cr20) .. 150 | 10. 00
54d | Bearing metal, tin-base._______. 170 | 10. 00 157a | Nickel silver (Cub8-Nil2-Zn24)._ 135 ( 10. 00
37e | Brass,sheet_._______.______.___. 150 | 10. 00 161 Nickel-base casting alloy . ______ 150 | 10. 00
52¢ | Bronze, east_ _ . _____._________.. 150 | 10. 00 162a | Monel-type (Ni64-Cull)_______ 150 | 10. 00
184 Bronze, leaded-tin. .. _._.___.__ 150 | 10. 00 169 Ni77-Cr20 alloy __.____._____._. 150 | 10. 00
62d | Bronze, manganese_ . _.__.______ 150 | 10. 00 171 Magnesium-base alloy__ ... _____ 100 6. 00
164a { Bronze, aluminum___.__________ 150 | 10. 00 127a | Solder (Pb70-Sn30)_______._____ 170 | 10. 00
63c | Bronze, phosphorus_._._.____._ 150 | 10. 00 94b | Zinc-base die-casting alloy___.__ 150 6. 00
124d | Bronze (Cu85-Pb5-8n5-Zn5)._ .. 150 | 10. 00
3
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3. Descriptive List of Standard Materials With Weights and Fees—Continued

3.1. Standards of Certified Chemical Composition—Continued
3.1.1. Chemical Standards—Continued

Approxi- Approxi-
Sample mate Price Sample mate Price

No. Name welight of per No. Name welght of per

sample in | sample sample in | sample

grams grams
TITANIUM- AND ZIRCONIUM-BASE ALLOYS
173 Al6-V4. ... 100 [$10. 60 360 Zirealoy.__ . _ ... ... ._____. 100 {$20. 00
174 Al4-Mnd. ... 100 | 10. 00
ORES

69a | Bauxite. .. ___ . ____ ... ____.___ 50 | $6. 00 25¢ | Manganeseore___._________._. 100 | $6. 00
27d | Iron ore, Mesabi_ _ .. ________._ 110 | 6.00 120a | Phosphaterock____. __.__.______ 15| 6.00
28a | Iron ore, Norrie_ . . _._________. 50 1 3.00 137 Tin Ore (Bolivian eoncentrate)_. 50 600
181 Lithium Ore (Spodumene)._____ 45 6. 00 138 Tin Ore (N.E.I. concentrate)____ 50 6. 00
182 Lithium Ore (Petalite) . ________ 45 6. 060 113 Zine Ore (Tri-State concentrate) . 50 6. 00
183 Lithium Ore (Lepidolite) . ______ 45 6. 00

CERAMIC MATERIALS

76 Burned refractory (409, ALO;) . 60 | $6. 00 91 Glass, opal ._______.__.________. 45 | $6. 00
77 | Burned refractory (60 AlOy)__ 60 | 6.00 92 Glass, low boron______._.______ 45| 6.00
78 Burned refractory (709, ALOj) . 60 ( 6 00 93 Glass, high boron_.____________ 45 6. 00
103a | Chrome refractory____.___.___. 60 | 6.00 165 Glass sand (low iron) . __.______ 60| 6.00
198 Silica refractory (0.29 Al,Q;) . __ 45 6. 00 1a | Limestone, argillaceous__.______ 50 6. 00
199 Silica refractory (0.59; ALQGs)___ 45 6. 00 102 Siliea briek. - .. . _______._____._. 60 6. 00
177 Cement, portland.___________._. 15| 6.00 104 Burned magnesite. _ ________.___ 60! 6. 00
99 Feldspar, soda_ . _______.__._.___ 40 | 6.00 112 | Silicon carbide_ __.____.__._____. 85| 6.00
89 | Glass, lead-barium_____________ 45| 6.00 154a | Titanium dioxide.. .. __._____. 40| 6.00
Sample Item Unit of issue Price per
No. sample

HYDROCARBON BLENDS »

592 | Blend no. 1. C; Paraffins in Typical Virgin Naphthas________________________. 10 ampoules. ...} $12. 00
593 | Blend no. 2. C; Paraffins in Typical Catalytically Cracked Naphthas_ ... _.___ 10 ampoules._ . .. 12. 00
594 { Blend no. 3. Cg Paraffins in Typical Virgin Naphthas________ . ___ _______.______ 10 ampoules. ___ 12. 00
595 | Blend no. 4. C; Paraffins in Catalytically Cracked Naphthas. . __________.______ 10 ampoules. _ . _ 12. 00
596 | Blend no. 5. C; Cycloparaffins in Typical Virgin Naphthas____ ________.__.______ 10 ampoules. . __ 12. 00
597 | Blend no. 6. C; Cycloparaffins in Catalytically Cracked Naphthas_.____._..__.__. 10 ampoules._ _ .. 12. 00
598 | Blend no. 7. Cs Cycloparaffins in Typical Virgin Naphthas__. __.____.________. 10 ampoules. - _. 12. 00
599 | Blend no. 8. Cs Cycloparaffins in Catalytically Cracked Naphthas_ ____________ 1u ampoules. . ._ 12. 00

» These standard hydrocarbon blends were prepared for calibration of mass spectrometric and other instrumental procedures used in analysis of gasolines,
naphthas and blending steeks. Each sample comprises ten ampoules, each ampoule containing about 0.03 ml of the blend. To retard the efleets of possible
fractionation of the compou. nts after the ampoule Is opened, each ampoule is intended to provide material for only one calibration analysis.

Sample Type (¢} N Size of sample Price per
No. sample

CARBON STEELS AND IRON (CERTIFIED FOR OXYGEN AND NITROGEN ONLY) =

1040 | Low-carbon, rimming.____ . _ ... ____ 0.018 | 0.003 | 3in. by lin.| $10.00
1041 | Medium-carbon____ ... . 017 . 004 | 3in. by 1in. 10. 00
1042 | Bessemer, rimming._. . __ . oo . 017 .014 } 3in. by lin. 10. 00
1044 | Low-carbon, Si-killed_ _ . _ . _ ... . 009 .004 | 3in.by 1in. 10. 00
1045 | Medium-carbon, Si-killed . - _ . __ . __.___ . 007 .004 | 3in. by lin. 10. G0
1047 | Low-carbon_ . . _ oo . 017 .004 | 3in.by 1in. 10. 00

» These materials are not certified for use as spectroscopic standards.

“
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3. Descriptive List of Standard Materials With Weights and Fees—Continued

3.1. Standards of Certified Chemical Composition—Continued
3.1.1. Chemical Standards—Continued

Approximate
weight of
sample in grams

Price ber
sample

UM FOR HYDROGEN

Composition
Sample No. percent
hydrogen
UN.v WYED TITANI
352 0. 003
353 .01
354 .02

20
20
20

$10. 00
10. 00
10. 00

URANIUM ISOTOPIC STANDARDS

Fifteen uranium isotopic standards are now available
from NBS. They represent the following weight percent
2, 3,5, 10, 15, 20, 35, 75, 80, 85, 90, and

Uss: 0.5, 1, 1.5, _
Each isotopic standard issue unit contains a quantity

93.

of uranium oxide (U30,) equivalent to 1 g of uranium,
Charges vary from $20.50 to $37.50 per unit, depending

3.1.2. Spectroscopic Standards

on the enrichment level.

These standards are available

only to the U8, Atomic Energy Comrission's contractors
Order forms and further information may
be obtained from the National Bureau of Standards,
Washington 25, D.C',

and licensees,

Price Price

Sample Nos,» Name per Sample Nos.* Name per
sample b sample b

INGOT IRON AND LOW-ALLOY STEELS
402 | 802 BOH,08C____ .. ____._.___... $6. 00 414 (<) Cr-Mo (SAE 4140). .. _ . ---| $6.00
Q) 803a | A OH., 06C________ ____ e 6. 00 4151 () Bessemer, 0.5C__ . _. o] 6.00
404a | 804a | Basic electric._..____ e 6. 00 416a Q) Nitralloy G__... .. . _. 6. 00
4053 | 805a | Medium manganese.____.______ .. 6. 00 17 () AOWN 03C__ . . . _ ... .._. 6. 00
407a | 807a | Chromium-vanadium_ _ _ __ I 6. 00 4170 | 8170 | BOH,, 04C_ . ___._ . . _._. 6. 00
408a | 808a | Chromium-nickel ... _______ . ____ 6. 00 418 Q) Cr-Mo (SAE X130 ... ... 6. 00
409b | 809h | Nickel . . ... ___ .. ____._.__.. 6. 00 418a | 8i8a | Cr-Mo (SAE N4130y. . . ... 6. 00
410a [ 810a § Cr2-Mol.._____________ ... ____. 6. 00 420a | 820a | Ingotiron. ... . __ . . ____._. . 6. 00
() 8lla | Cr-Mo (SAE X4130)_._._____._..] 6.00 421 821 Cr-W,00C_.. . . __ .. -1 6.00
(=) 8124 | Cr-Ni-Mo (NE 8637)_______._.__. 6. 00 427 827 Cr-Mo (SAYX 1150) (boron only).__| 6. 00
413 (=) AOH,04C_ .. .. .. __. 6. 00

s Sizes: 400 serles, rods 74a in. in diameter, 4 in. long (20 g); 800 serles, rods !4 in. in diameter, 2 in. long (50 g).
b For each sample in the 400 and 800 serfes.
¢ This standard s avajlable in only one size.

Price per sampile

Sample Nos.s Name
400 series 1100 series
SPECIAL INGOT IRONS AND LOW-ALLOY STEELS?®
461 ¢ 1161 | Low-alloy steel A (modified TS40B12) . _ _ ____ . _ ... $10. 00 $20. 00
462 1162 | Low-alloy steel B (modified T886B45)  _ . __ .. __ . . . . ... 10. 00 20. 00
463 1163 | Low-alloy steel C (modified TSO4B17) _ _ e 10. 00 20. 00
464 1164 | Low-alloy steel D (modified 14B52) . .. _ . .. . o 10. 00 20. 00
465 1165 | Ingot iron Ko e 10. 00 20. 00
466 1166 | Ingot iron F o L e 10. 00 20. 00
467 1167 | Low-alloy steel G (modified C1010) . _ _ _ . _ e 10. 00 20. 00
468 1168 | Low-alloy steel H (modified TS4720) ____ . . o ee e . 10. 60 20. 00
» Sizes: 400 series, rods 742 in. in diameter, 4 in. long (20 g); 1100 serfes, disks 134 In. in diameter, 35 in. thick (120 g).
5 The series of 8 standards provides a graded composition for the minor constituents.
« This size is suitable for X-ray analysis.
5
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3. Descriptive List of Standard Materials With Weights and Fees—Continued

3.1. Standards of Certified Chemical Composition—Continued
3.1.2. Spectroscopic Standards—-Continued

Price Price
Sample Nos.s Name per Sample Nos.» Name per
sample b sample ®
STAINLESS STEELS
Group 1 Group 11
442 () Cr16-Nil0. ... ... ___ ... -.]%10.00 445 815 | 'r13-Mo00.9 (Modified AISI 410)._{$10. 00
143 () Cri8.5-Nig.5. . . . oot 10000 146 846 | _Ti8-Niy (Modified AISI 321) ... _{ 10. G0
144 () Cr205-Nil0_. ... .. ... ... ...| 10.00 447 847 | Cr24-Nil13 (Modified AISI 309). 10. 00
448 848 | Cr9-Mo0.3 (\Iodlﬁed AISI 403) 10. 00
449 849 | Crb.5-Ni6.5__ . ___________. ___ 10. 00
450 850 | Cr3-Ni25_ .. . ____ ___.._. _...] 10.00
TOOL STEELS
436 836 | Special (Cr6-Mo3-W10)___ . . __. $10. 00 439 839 | Mo High Speed (AISI-SAE M36)__i810. 00
437 837 | Special (Cr8-Mo2-W3-Co3)_ .. _ .. 10. 00 140 840 | Special W High Speed (Cr2-Wii3-
138 838 | Mo High Speed (AISI-SALE M30)__{ 10. 00 Col2) .. ... 10. 00
141 841 | W High Speed (AISI-SAE T1)____} 10. 00

s Sfzes: 400 series, rods 743 In. In diameter, 4 In. long (20 g); 800 series, rods 14 {n. In diameter, 2 in. long (50 g).
b For each sam "J)le in the 400 and 800 serles.
+ This stand is available {n only one size.

Sample Name Price per Sample Name Price per
Nos. sample Nos. sample
STAINLESS STEELS ® TOOL STEELS®
D845+ Cr13-Mo00.9 (Modified AIST 410)____| $15.00 || D836 » Special (Cr6~-Mo3-W10) ___ .. _.__ . $15. 00
D846 Cr18-Ni9 (Modified AIST 321).. . . 15. 00 |} D837 Special (Cr8-Mo2-W3-Co3). ... 15. 00
D847 Cr24-Nil13 (Modified AISI 309) .. __ 15. 00 || D838 Mo High Speed (AISI-SAE M30)__ 15. 00
D848 Cr9-Mo0.3 (Modified AIST 403) .. _ . 15. 00 || D839 Mo High Speed (AISI-SAE M36) . 15. 00
D844 Cr5.5-Ni6.5. .. ... ... 15. 00 || D840 Special W High Speed (Cr2-W13- 15. 00
D850 Cr3-Ni2b___ .. ... e 15. 00 Co12).

D841 W High Speed (AISI-SAE T1)__ .. 15. 00

s Sjze: Disks 1} in. in disweter, I in. thick (45g;.
» The disk samples are for use only in X-ray analysis and were prepared from the rods !4 in. in diameter by upset forging.

WHITE-CAST IRONS

1176 » White-cast Iron A, Piston Ring_______| $25.00 {| 1180 White-cast Iron E, Mold____.________ $25. 00
1177 White-cast Iron B, Wear Plate_____._ 25.00 |} 1181 White-cast Iron F______________ __. 25. 00
1178 White-cast Iron C, Die_ _____._______ 25.00 | 1182 White-cast Iron G_ ________________ 25. 00

1179 White-cast Iron D, Brake Drum____. 25. 00 l 1183 White-cast Iron H________________. 25. 00
i

s Size: Solid sections, approximately 134 in. square and 3 in. thick (100 g). Suitable for optical emission and X-ray analysis.

COPPER-BASE ALLOYS

1 1
1106 * | Naval Brass A, Wrought___._________ $25.00 || C1107 Naval Brass B, Chill-Cast _____._____ , $25. 00
C1106 Naval Brass A, Chill-Cast___._.._ . __. 25.00 1108 Naval Brass C, Wrought____________ 25. 00
1107 Naval Brass B, Wrought____________ 25.00 ;| C1108 Naval Brass C, Chill-Cast___________ ' 25. 00

» Sizes: The sample numbers not preceded by a letter “‘C” are wrought a-.d are disks 1}{ in. in diameter, ¥{ in. thick (125;!) the sample numbers pre
ceded by the letter “C” have the same composition as the wrought form but are in the form of chill-cast sections l}/ in. square, ¥{ in. thick (160g).

6
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3. Descriptive List of Standard Materials With Weights and Fees—Continued

3.1. Standards of Certified Chemical Composition—Continued
3.1.2. Spectroscopic Standards—Continued

Sample Name Price per Sample Name Price
Nos. sample Nos, sample
TIN METAL
431 » Tin A - $8.00 || 831 » Tin A__ ... __.. e s $14. 00
432 TinB_ __ ... 8.00 || 832 TinB_ ... __. 14. 00
433 Tin C. .. ... 8. 00 || 833 Tin C._ .. ... 14. 00
434 Tin Do 8 00 || 834 TinD_ .. ... 14. 00
435 TinE_ .- 8.00 || 835 Tin E__ ... 14. 00

» Sizes: 400 series, rods ¥{ in. in diameter, 4 in. long (25g); 800 series, rods, )4 in. in diameter, 2 in. long (45¢).

ZINC-BASE, DIE-CASTING ALLOYS AND ZINC SPELTER

625 » Zinc-base Ab___ . ______ .. ____.___. $15. 00 {| 628 Zinc-base D__ _____________________ $15. 00
626 Zinc-base B_ _ ___ .. _____ ... __.._._.. 15. 00 || 629 Zine-base B_ ___ . _______________._. 15. 00
627 Zinc-base C__ _ .. _________.__._. 15. 00 || 630 Zinc-base F__ __ . ___ . ________._. 15. 00

631 Zinc spelter (modified)e_____________ 15. 00

s Size: Bar segments, 13{ in. square and ¥4 in. thick (250g)
b NBS Nos. 625, 626, and 627 oorrespond to ASTM Alloy AG40A; NBS Nos. 628, 629, and 630 correspond to ASTM Alloy AC41A.
¢ Modifled by addition of 0.5 percent A

NICKEL OXIDES

671 » Nickeloxide 1. _ .. _.._._____
672 Nickel oxide 2_ . ____ . ___.____.__.___

673 Nickeloxide 3___ _.___.__________._. $8. 00

» Each sample consists of 25 g of powder.

HIGH-TEMPERATURE ALLOYS

1184 = 19-9DL___________ ... $25. 00 I 1188 Inconel “X*” 550__ . ________.______. $25. 00
1185 AMS 5360A, AISI316_.___________. 25.00 |} 1189 Nimonic 80a_ _ . __._______________. 25. 00
1186 16-25~6 (Cr-Ni-Mo) _ _ . _ . ... .___ 25.00 ! 1191 Waspgiloy __________________________ 25. 00
1187 AMS 5376A, Multimer (N~155) _.___. 25.00 || 1192 Waspaloy Modified_________________ 25. 00

» 8ize: Disks 1}4 in. in dlameter, ¥ in. thick (120 g). Suitable for optical emission and X-ray analysis.

TITANIUM-BASE ALLOYS

641 » 8Mn (A) ... $20. 00 || 646 2Cr-2F~-2Mo (C) _ . _ .. ___.__._____ $20. 00
642 8Mn (B) ..o oo 20. 00 || 653 B6A14V (A)___ . _._ 20. 00
643 8Mn (C)__ ... 20. 00 || 654 6A1-4V (B)__.___ ... ____ 20. 00
644 2Cr-2Fe-2Mo (A).._._ . .. __..... 20. 00 || 655 6A4V (C) . _ . .. 20. 00
645 2Cr-2Fe-2Mo (B) . ... _ ... __._.. 20. 00

s Size: Disks 134 in. in diameter, 3{ in. thick (85g).
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3. Descriptive List of Standard Materials With Weights and Fees—Continued

3.1 Standards of Certified Chemical Composition—Continued
3.1.2. Spectroscopic Standards—Continued

Sample Approximate Price per
No. Name Constituents determined welght of sample
sample in grams
METALLO-ORGANIC STANDARDS »
1050 | Aluminum Cyclohexanebutyrate_._______ Al ... 6.9 51 $10.00
1051 | Barium Cyclohexanebutyrate_._.._.._____ Ba . ... 28. 1 5 10. 00
1052A | Bis(l1-phenyl-1,3-butanediono)oxo-| V_____ __________________________ 13.1 5 10. 00
vanadium(1v).
1053 | Cadmium Cyclohexanebutyrate_ _______. Cd__ .. 23. 9 5 10. 00
1055 | Cobalt Cyclohexanebutyrate. . _.______. GO el 17.1 5 10. 00
1056 | Cupric Cyclohexanebutyrate. _________. Cu. ol 16. 0 5 10. 00
1057 | Dibutyltin Bis(2-ethylhexanoate)________ Sn. e 23.6 5 10. 00
1058 | Ferric Cyclohexanebutyrate..____._______ Feo o 19.3 5 10. 00
1059 | Lead Cyclohexanebutyrate_...______.____ P . 37.5 5 10. 00
1060 | Lithium Cyclohexanebutyrate. ... __._.___ Lio oo 4.0 5 10. 00
1061 | Magnesium Cyclohexanebutyrate .. _____ Mg, o 6.9 5 10. 00
1062 | Manganous Cyclohexanebutyrate_._..___. Mo ... 13. 9 5 10. 00
1063 | Menthyl Borate. .. . . _ . _.__._._.. B e 2. 27 5 10. 00
1064 | Mercuric Cyclohexanebutyrate _._._____ Heg ool 36. 2 5 10. 00
1065 | Nickel Cyclohexanebutyrate_ . _____.__.__ Nl el 17. 6 5 10. 00
1066 | Octaphenyleyclotetrasiloxane_._____.____._ i 14.1 5 10. 00
1067 | Potassium Cyclohexanebutyrate. ..____._ Kool 19.0 5 10. 00
1068 | Silver Cyclohexanebutyrate.__._.__.___.__ A e 38.7 5 10. 00
1069 | Sodium Cyclohexanebutyrate_ . _________ Na_ .. 12.0 5 10. 00
1070 | Strontium Cyclohexanebutyrate. . _______ 1) SO 19. 8 5 10. 00
1071 | Triphenyl Phosphate..__ .. ____________ P e 9.5 5 10. 00
1072 Trés(2)’-hydroxyacetophenono) chromiuvm | Cr__._____________ . ____. 10. 6 5 10. 00
1),
1073 | Zinc Cyclohexanebutyrate- .. __________ In. .o 18. 5 5 10. 00
1074 | Calcium 2-Ethylhexanoate_.. . _.__.__.___ Ca e 13. 4 5 10. 00
» This group of metallo-organic standards is intended for use in preparing lubricating-oil solutions containing known amounts of the element, especially for
speetroscopic use.
3.2. Standards of Certified Properties or Purity
3.2.1. Microchemical Standards
Sample Approximate Price per
No. Name Constituents determined or intended use welght of sample
sample in grams
140b Benzoicaeid. .. - - ____.__._ 2 $6. 00
141a Acetanilide. . _._ . ___________.___ 2 6. 00
142 Anisicaeid. .. _____ 2 6. 00
143b Cystine__.__ . ___.___ 2 6. 00
145 2-Iodobenzoic acid_ ... _ .. _____________ 2 6. 00
147 Triphenyl phosphate 2 6. 00
3.2.2. Chemicals
84f Acid potassium phthalate_._____________ Acidimetric value. ... _________._______ 60 $4. 00
39h Benzoic acid. ... . ________.__._ Calorimetric value 30 4. 00
350 Benzoicaeid. ..o ... _____._ Acidimetric value...__ .. ___.______.__ 30 4,00
40g Sodium oxalate Oxidimetric value_ . . __________________ 60 4.00
83b Arsenic trioxide. .- _.__________________ Oxidimetric value_ . ___ .. ____________ 75 4. 00
136b Potassium dichromate_ . ______.________ Oxidimetric value. __ .. ________________ 75 4. 00
17 Sucrose {(cane-sugar) . _ ... . _._._._._._._ Saccharimetric value___________________ 60 4. 00
41 Dextrose (glucose) ... ____._ Reducing value_______________._____.__ 70 4. 00
950a Uranium oxide (UsOg) - - o .- ______ Uranium standard__ __ . ________________ 25 5. 00
8
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3. Descriptive List of Standard Materials With Weights and Fees—Continued
3.2. Standards of Certified Properties or Purity—Continued

Sample Approximate Price per
No. Name Constituents determined or intended use welght of sample
! sample in grams
3.2.3. pH Standards
lgsc %cid potass(}u}:n hthalatg---h ........... pH (approx.) 4.0__________.__________. 60 $2. 50
1861b otassiuin dihydrogen phosphate________
18611b Disodium hydrogen phosphate___.______ }pH (approx.) 6.8%. ... > 60 5.00
187a Borax ..o ... pH (approx.) 9.2 _______________._._._ 30 2. 50
188 Potassium hydrogen tartrate__.___.______ pH (approx.) 3.6 _.______________.__._. 60 2. 50
189 Potassium tetroxalate.._ . . _ ... ___.__ pH (approx.) 1.7 . . _____._.__.____ 65 2. 50
» 2 phosphates are to be used together in equal molar proportfons.
b 30 g of each phosphate are {furnished.
3.2.4. Freezing-Point Standards
44e Aluminum_ .. 660.0°C. ___ ... 200 $6. 00
45d COPPer e aan 10833 °C____ ... 450 6. 00
49e Lead . .. 327417 °C e 600 6. 00
42f TN o ilaaoo- 231.88 °C . .. 350 6. 00
43¢ Zine. .o eedeao-- 41950 °C .. 350 6. 00

3.2.5. Thermometric Cells

These cells are primarily intended for calibration of solidification point thermometers used in certain ASTM test
procedures. The reference temperatures are realized under conditions of slow freezing of the liquid. Directions for their
use are provided with each cell, together with a report of the maximum measured reference temperatures.

Sample No. Item Price
Standard 940 | Phenol Thermometric Cell near 40.8 °C_ _ ___ . ___ .. $50.00
Standard 941 | Naphthalene Thermometric Cell near 80.2°C__ __ . __ . __ .. . e ... 50.00
Standard 942 | Phthalic Anhydride Thermometric Cell near 131.1°C___________ . . ______ ... 50.00
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3.2.6. Hydrocarbons and Organic Sulfur Compounds

3. Descriptive List of Standard Materials With Weights and Fees—Continued
3.2. Standards of Certified Properties or Purity—Continued

Compound Volume | Price
Sample Amount of impurity » per per
No.» sample °| sample
Formuls Name
PARAFFINS
Mole percent ml
201a-5 CeHiz n-Pentane . . - 0.15+0. 07 5 $10
201a-88 | CsHy, n-Pentane._____ . il .15+0.07 8 18
201a-25 | Cs;Hy, n-Pentane___ .. ... .15+0.07 25 35
202a-88 | C:H,e 2-Methylbutane (isopentane)._ ... _.___ .. _____________.._... .09+0. 06 8 18
299a-58 | CsHyp 2,2-Dimethylpropane (neopentane) __.____.__.___ .. _________ . 0224+ 0. 012 5 25
203b-5 CeH 14 n-Hexane_ . _ . oo .020+0. 010 5 10
203a-8S CoH 14 n-Hexane_ _ . e .10+0. 05 8 18
203b-25 Coll 14 n-Hexane._ _ . ... . 020+0. 010 25 35
204a-88 | CeH,y 2-Methylpentane..__ ... __._.- .16+0. 08 8 18
205a—-88 | CuH;, 3-Methylpentane_ . __ . __ ... .20+0. 15 8 18
206a-8S | CoHu 2,2-Dimethylbutane_ . ____________________________ .. ._. .104+0. 04 8 18
207a-88 | CyHiu 2,3-Dimethylbutane_ - _ . _ . _ L ____._. .1140.06 8 18
216a-5 CHye n-Heptane  _ - ___ L __.... .01+0.01 5 10
216a-8S C:Hye n-Heptane_ . _ _ . __ i ... .01+0.01 8 18
216a-25 | C/Hie n-Heptane_ _ . _ L eal... .0110. 01 25 35
224-58 C;Hys 3-Methylhexane_ _ _ _ _ . . _.._. . 25+0. 15 5 18
225-58 CH;; 3-Ethylpentane_ .. ___ . __ . . .13+0. 03 5 18
227-58 C:Hys 2,3-Dimethylpentane . . . . ___.__ . 25+40. 15 5 18
22858 C;H;e 2,4-Dimethylpentane. - _____ . _ L ___._. .1740. 05 5 18
222-58 C;Hye 2,2,3-Trimethylbutane _ _____ . ______ . _____ . _____.______.__ .06+0. 03 5 18
230-58 CsH s n-Oectane. . _ - . oo .06+0.04 5 25
231-58 CsH s 2-Methylheptane . .. _ .. ... ... .4140.18 5 25
232-58 CsHis 3-Methylheptane. .. ___ . __ ... .5040. 23 5 25
233-5S8 CsH)s 4-Methylheptane____._ o i_.o___. .1240.07 5 25
234-58 CsH s 3-Ethylhexane . .. _. . 3040. 20 5 25
235-58 CsHs 2,2-Dimethylhexane. . . _ .. __ . .l.._.._ .2940.11 5 25
236-5S C:sH s 2,3-Dimethylhexane_ . _______ ______ . ______.___ .30+0. 20 5 25
237-58 CeH g 2,4-Dimethylhexane_________ . .. _______._.____.__ . 30+0. 20 5 25
238-58 CsH s 2,5-Dimethylhexane_ . __ ________ . ___.__ . 3040. 09 5 25
239-58 CHys 3,3-Dimethylhexane . _________ ... ___ ... ___ , 304+0. 20 5 25
240-58 CsHs 3,4-Dimethylhexane_ - ______ . ___ . ____ . 30+0. 20 5 25
241-58 CsHs 2-Methyl—3-ethylpentane ___________________________________ .2340.11 5 25
242-58 CsH s 3-Methyl-3-ethylpentane. ______ . ___ .. ____________.__ .08+0.04 5 25
243-58 CsHs 2,2 3-Trimethylpentane_ _ ___ . _____ .. __ __.__.__.._ .424+0. 20 5 25
217b-5 CsHs 2,2,4—Trimethylpentane Ol eece- . 007 4-0. 003 5 10
217b-88 | CgHjs 2,2,4-Trimethylpentane - f______ . _ . ______.____. . 007 £ 0. 003 8 18
217b-25 | CgHye 2,2 4-Trimethylpentane - f______ _____ .. _____ . 007 0. 003 25 35
217b-50 | CsHis 2,2,4-Trimethylpentane ¢ f___ ___ ... . 007 4-0. 003 50 60
244-58 CsH,q 2,3,3—Trimethylpentane ____________________________________ .4040. 08 5 25
245-58 CeH s 2,3,4-Trimethylpentane. . _ . . ___ . ___ .. ______._ .1940. 06 5 25
252-58 CeH2o n-Nonane. ____ o iciieoo- .08+0. 06 5 35
541-5S8 CoHy 2,2,3-Trimethylhexane _ ___________ . ____ . ___________.___ . 30+0. 20 5 35
253-58 CoHz 2,2,4-Trimethylhexane______ . __ . ____.____.__... .30+0.20 5 35
25458 CoHay 2,2,5-Trimethylhexane __________ . ______.___._.___ .20+0. 04 5 35
542-58 oH 20 2,3,3-Trimethylhexane___ _________________________________. .13+0.06 5 35
255-58 oH 20 2,3,5-Trimethylhexane _____ . ______ . ... _.__ . 30+0. 20 5 35
256-58 oH 20 2,4,4-Trimethylhexane _____ . ______ . _____.________.____._. .2040. 11 5 35
544-58 CoHyy 3,3,4-Trimethylhexane_ . _ . __ . ________________________._____ .2340. 10 5 35
289-58 oH 20 3,3—-Diethylpentane ________________________________________ .01840. 011 5 35
29658 CeHzo 2,2,3,3-Tetramethylpentane _ _ . _____ . __ .. ___________________ . 064 1+0. 02C 5 35
297-58 CoHy 2,2,3,4-Tetramethylpentane. - _ . ___ . _________.__. .03540.014 5 35
257-58 CoH 2z 2,2,4,4-Tetramethylpentane_ . _ _________________________.____ .16+0. 08 5 35
298-58 CiH 2,3,3,4-Tetramethylpentane_ - _ _ . _ . ________.________ . 0514+0. 037 5 35
505-58 CoH2, n-Decane. . . . e cie—o- .04+0.02 5 35
562-5S CuHx n-Undecane. - _ . e .0440.03 5 35
554-5S8 12H 2 2,2,4,6,6-Pentamethylheptane_____ __________________ .. _____. . 06+0. 04 5 35
573-58 Ci3Hyg n-Tridecane___ .. _ . _ . . 0940. 06 5 35
580-5S8 wHao n-Tetradecane . _ __ . . __ L eaaoo- .07+0. 06 5 35
581-58 32 n-Pentadecane_______ ______ ... .07+0.05 5 35
568-58 1eH 34 n-Hexadecane . . _ ... eeeiaan .06+0. 04 5 35
See footnotes at end of tables.
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3. Descriptive List of Standard Materials With Weights and Fees—Continued

3.2. Standards of Certified Properties or Purity—Continued
3.2.6. Hydrocarbons and Organic Sulfur Compounds—Continued

Compound Volume | Price
S?qn‘x)p‘ln Amount of impurity b perl . pex‘l
) Formula Name sample ¢, sample
ALKYL CYCLOPENTANES
Mole percent ml
219-58 CsHyo Cyelopentane . oo 0.05+0. 02 5 $18
208a-5 Cell,,y ethylevelopentane. . .. L ieiao.- .114+0.06 5 10
208a~8S CsH,, Methyleyelopentane. - . . .. .1130.06 8 18
208a-25 12 Methyleyclopentane. . . . _ ... _._ .1140. 06 25 N
266-58 7H 4 Ethyleyclopentane. - .. .. .. ... .0640.03 5
267-58 2H 4 1,1-Dimethyleyclopentane___ ______ . __________________._____. .03+0.02 5
269-58 2H 14 1,trans-2-Dimethyleyclopentane. _ _ ... _____ . ________._.__ L1940, 10 5
271-58 CyH,, 1,trans-3-Dimethylcyclopentane___ _ .. _______________________ .39+0.09 5
272-58 CyH s n-Propyleyclopentane.____________. e e .20+0. 10 5 20
273~58 CyHis Isopropylcyclopentane  _ . __ . _ ... ...oo._.. .204:0. 07 5 25
274-58 sH s 1-Methyl-1-ethyleyelopentane_ _ . _____________________.__ .13+40. 08 5 50
275-58 CgHs 1-Methyl-cis-2-ethyleyclopentane. ... .. ______._________ . 4840, 24 5 50
279-58 CsHs 1,1,2-Trimethyleyclopentane.. . _ ... ____ ... __._. . 015+ 0. 009 5 50
280~58 CsHie 1,1,3-Trimethyleyclopentane____ . _____ _____________________ .48-40. 32 5 50
290--58 CyH s 1,¢i5-2,c13-3-Trimethyleyclopentane . - . _____________._____ .10+0. 06 5 50
204-58 CsH s 1,cis-2,trans-4-Trimethyleyclopentane__ . ___________________ .4240.23 5 50
295-58 CsHys 1,lrans-2,cis-4-Trimethyleyclopentane__ _ _____________________ .2440.10 5 50
517-58 CeHys n-Butyleyclopentane__ ... . .____.