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FOREWORD 

This handbook is the second of a series intended to cover all metals and alloys that are 
available internationally. 

The overall objective is to provide reference books to identify the chemical composi- 
tion and standards and specifications which exist for the wide variety of metals and 
alloys in use throughout the modern world. Through the use of an alphanumeric 
alloy index, the user may quickly locate a specific alloy composition and other rele- 
vant standards data for this material, or he may search for a general or particular alloy 
system. 

The handbook is organized in a manner to clearly shown the relationship of alloys and 
standards of one country with similar alloys and standards of other countries. The 
information presented is for guidance purposes only. This handbook is not intended 
to be used as a reference in purchase specifications, nor should it be used to supersede 
any standards or specifications.  Under no circumstances should this handbook be 
taken as an authority to use material in lieu of the designers specifications.  It may, 
however, aid in selecting and judging alternative materials. 
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HANDBOOK OF INTERNATIONAL ALLOY 
COMPOSITIONS AND DESIGNATIONS 

VOLUME ll-SUPERALLOYS 

ABSTRACT 

This handbook was compiled from data collected from many sources in an effort to bridge the 
nomenclature gap on superalloys produced and used in various countries of the world. A super- 
alloy is defined as an alloy based on nickel, cobalt, iron, or nickel plus iron, that has been devel- 
oped for high performance applications involving relatively high stresses and temperatures gener- 
ally above 540 C (1000 F), where resistance to oxidation and other environmental attack is 
required. The primary purpose of the handbook is to identify and conveniently interrelate the 
compositions, alloy names, designations and standards of one country with the compositions, 
alloy names, designations, and standards of other countries for superalloys. 

In addition to equating the chemical compositions for these materials, the handbook relates 
compositions to product forms, standards, producing companies, common names, and applica- 
tions. The handbook also lists some basic physical and mechanical properties for the better 
known alloys. 

INTRODUCTION 

The first volume of this international alloy handbook series was devoted to titanium and titanium 
alloys. This second is concerned with superalloys. 

For the purposes of this handbook, a superalloy is defined as an alloy whose composition is based 
on nickel, cobalt, iron or nickel plus iron, that has been developed for high performance applica- 
tions involving relatively high stresses and temperatures generally above 540 C (1000 F), where 
resistance to oxidation and other environmental attack is required. These alloys also include 
chromium as an alloying constituent. This definition was intended to exclude those iron- and 
nickel-base alloys which have been recognized by the Alloy Casting Institute as corrosion and 
heat-resistant casting alloys. All of the American Iron and Steel Institute Type 300 and 400 
Series stainless steels also have been excluded. These alloys will be covered separately in a later 
handbook. 

Inherent to this definition is the understanding that superalloy development resulted from the 
direct need for more heat-resistant materials in military aircraft engines just prior to and during 
the early years of World War II.  In the United Kingdom, the development of the Whittle aircraft 
gas turbine created a need for sheet and bar materials which were more creep resistant than the 
best available austenitic stainless steels. As a result, the nickel-base Nimonic 75 and 80 super- 
alloys came into being.  In summary, similar needs resulted in development of the alloy Tinidar, 



the basis of the alloy called A-286 in the U.S.  In the U.S., the need for heat-resistant aircraft 
engine turbosupercharger blades spawned the development of an investment casting process for 
producing these in cobalt-base compositions such as Vitallium and X-40. 

Since the early 1940's, superalloy development has been paced by the increasing demands of 
advancing gas turbine technology.   However, in addition to aircraft, marine, industrial, and 
vehicular gas turbines, superalloys are now used in space vehicles, rocket engines, experimental 
aircraft, nuclear reactors, submarines, steam power plants, petrochemical equipment, and other 
high-temperature applications. 

GENERAL COMPARISONS 

In order to provide some background data and generalized property comparisons among super- 
alloys, it is convenient to repeat some of the classic observations as recently recited by R. W. 
Fawley in his overview chapter of the text The Superalloys, edited by C. T. Sims and W. C. 
Hagel, published by Wiley-lnterscience, a division of John Wiley and Sons, New York, in 1972.'a' 

Physical Properties 

In gas turbine applications, the physical properties of greatest interest are density, expansion 
coefficient, and thermal conductivity.  These data for unalloyed nickel, cobalt, and iron are 
compared in Table 1. 

TABLE 1. PHYSICAL PROPERTIES OF NICKEL, COBALT, AND IRON 

Element 
Density, 
g/cm3 

Expansion 
Coefficient 

at RT, 10-6/C 

Thermal 
Conductivity at RT, 
cal/cm^/cm/C/sec 

Crystal 
Structure 
atRT 

Melting 
Point, 

C 

Ni 8.90 13.3 0.22 FCC 1453 

Co 8.85 13.8 0.17 HCP 1495 

Fe 7.87 11.7 0.18 BCC 1537 

Low density in rotating components is important to minimize centrifugal stress. The density of 
most superalloys lies within the range of 7.76 to 9.28 g/cm3. As a class, iron-base alloys enjoy 
the advantage of lowest density while the cobalt-base alloys tend to be among the most dense. 
The reason for this is that tungsten and tantalum, which are both very heavy metals, are major 
additions in many cobalt alloys and contribute significantly to their densities which range from 
8.59 to 9.28 g/cm3. Nickel-base alloys vary widely in alloy content and cover the full range of 
densities.  

(a) See listing 72 in Information Sources on Page 10. 



Gas turbines operate most efficiently with close tolerances and, thus, thermal expansion is an 
important design factor.   In some cases, matched coefficients in mating components are 
necessary.  In others, a low coefficient is preferred to minimize thermal stresses. Generally, 
nickel- and cobalt-base alloys have similar thermal expansion coefficients which are lower 
than those of austenitic iron-base alloys. 

High thermal conductivity in superalloys is desirable to dissipate heat and minimize tempera- 
ture gradients. The thermal conductivity of superalloys is only 10 to 30 percent that of pure 
nickel, cobalt, or iron,due to the effect of extensive alloying. Generally, iron-base alloys are 
slightly more conductive than cobalt-base alloys and nickel-base alloys span the range of each. 

Oxidation and Corrosion Resistance 

In the gas turbine industry, oxidation is defined as the reaction of an alloy with oxygen in 
the presence of combustion products from a clean fuel, i.e., free of such contaminants as 
sulfur, sodium, and vanadium. Good oxidation resistance is derived by the formation of a 
tight, continuous surface scale that acts as a diffusion barrier and resists spalling on thermal 
cycling.  In general, nickel-chromium alloys of high aluminum content, e.g., 713 C and B-1900, 
are considered to have excellent oxidation resistance due to their ability to form protective 
oxides based on 0203 and AI2O3. Most cobalt-base alloys have somewhat less oxidation 
resistance than nickel alloys. Minor additions of yttrium, lanthanum, and cerium have been 
found to significantly improve the oxidation resistance of nickel-, cobalt-, and iron-base alloys. 

Hot corrosion, on the other hand, refers to an aggressive attack resulting from the combined 
effects of oxidation plus reactions with sulfur and other contaminants which may be present. 
Hot corrosion in gas turbines proceeds by a complex and yet controversial series of reactions. 
One view, for instance, is that Na2S04 forms and dissolves the protective oxide to allow 
inward movement of sulfur into the base metal where it reacts with chromium to precipitate 
internal sulfides. 

Hot corrosion resistance is related at least to the chromium content in both nickel- and cobalt- 
base alloys. For instance, most cobalt alloys contain a higher proportion of chromium. The 
net result is that cobalt alloys, as a group, have better hot corrosion resistance than nickel 
alloys. Even in relatively nonresistant alloys, however, severe hot corrosion does not occur 
above about 980 C where Na2S04 volatilizes. Therefore, above this temperature, hot corro- 
sion tends not to occur and oxidation predominates. 

Alloy Design Fundamentals 

Nickel-Base Alloys 

Historically, the wrought Nimonic 75 and 80 nickel-base alloys were among the first super- 
alloys developed. Based on the 80Ni—20Cr composition, an important characteristic of these 
was the use of aluminum and titanium to achieve age-hardening by precipitation of the gamma 
prime (7 ') phase, i.e., the face-centered-cubic (FCC), coherent intermetallic phase Ni3(AI, Ti). 
Later wrought alloys derived improved creep strength by incorporating molybdenum and 
tungsten additions as both solid solution and carbide-forming strengtheners. 



Some wrought alloys also are used in sheet form. Hastelloy X is perhaps the best known of 
these and is a solid-solution strengthened alloy used to make combustion cans and afterburners 
in a wide variety of turbines. 

One result of complexing nickel with a variety of strengtheners is to decrease fabricability. 
Fortunately, in the 1950's, vacuum investment casting practices were developed which allowed 
the production of cast nickel alloys having greater hot strength than the best wrought nickel 
alloys. A great number of these are presently available,  ln-100, 713 C, B-1900, Udimet 500, 
and Rene 77 are among the most widely used. These alloys consist of a FCC solid-solution 
matrix, carbides, and the 7 phase. They are strengthened principally by aluminum, titanium, 
columbium, and tantalum which combine with nickel to form the 7 '. Cobalt raises the 7 ' 
solvus temperature and thus improves temperature capability. Molybdenum, tungsten, and 
chromium are important solid-solution strengtheners. Chromium, molybdenum, and tantalum 
also form a series of carbides which impart grain-boundary strengthening.   Aluminum and 
chromium contribute oxidation resistance while chromium and titanium are effective in 
improving hot corrosion resistance. A delicate compositional balance is needed in many of 
these complex alloys to achieve the desired properties while maintaining resistance to the 
formation of phases in service which might weaken or embrittle the alloy. 

Cobalt-Base Alloys 

In contrast to nickel where wrought superalloys were the first to be developed, the first 
cobalt superalloy was the cast Vitallium alloy.   Later modified to reduce its tendency for 
carbide precipitation and subsequent loss of ductility in service, it was soon superceded by the 
stronger, tungsten-containing X-40. 

In cobalt-base systems, no intermetallic compound has yet been found which has the same 
degree of high-temperature utility as does the 7' phase in nickel-base superalloys.   Conse- 
quently, none of the present high-temperature cobalt alloys rely on strengthening via the 
deliberate precipitation of intermetallics.    Rather, only solid-solution strengthening and 
carbide precipitation are intentionally employed. 

The principal solid-solution strengtheners are chromium, molybdenum, tungsten, columbium, 
and tantalum. Unfortunately, all of these metals also tend to increase the allotropic trans- 
formation temperature of the relatively less ductile, hexagonal-close-packed (HCP) form. 
For this reason, nickel and/or iron additions are used to stabilize the FCC structure. 

The most important carbide formers are columbium, tantalum, tungsten, titanium, zirconium, 
chromium, and molybdenum. A wide variety of carbides has been identified and the specific 
type present depends both on alloy composition and on heat treatment. 

Currently, the WI-52, Mar-M-509, and FSX-414 alloys are among the most widely used cast 
cobalt-base alloys. The rupture strengths of these are not competitive with those for the 
strongest nickel-base alloys at temperatures below about 870 C. Consequently, their chief 
application in gas turbines is for static components which operate at temperatures of typically 
870 to 1040 C, e.g., turbine vanes. One key characteristic of cobalt alloys in turbine opera- 
tions is that their greater resistance to hot corrosion can permit the use of lower grade fuels 
(e.g., higher in sodium) than can be tolerated with certain nickel-base alloys. 



Two wrought cobalt-base alloys which have found widespread application are S-816 and 
L-605. More recently, Haynes Alloy 188 was developed as a sheet material which combines 
the hot strength of L-605 with improved oxidation resistance and ductility in service. 

Iron-Base Alloys 

The 16-25-6 (Cr-Ni-Mo) alloy was the earliest iron-base superalloy to find use in aircraft gas 
turbines where it remained as the favored forged disc alloy for many years. By the 1950's, 
several newer precipitation-hardened alloys appeared which offered higher strengths and re- 
main in use today. These include Discaloy, A-286, and V-57. 

These alloys contain about 15 percent chromium for improved corrosion resistance plus about 
25 percent nickel to stabilize the austenite. Molybdenum is used as a solid-solution strength- 
ener and small additions of aluminum and titanium are used for precipitation hardening. 
These wrought alloys have a maximum use temperature of about 730 C due to a tendency 
toward phase instability at higher temperatures. The stability can be improved by substituting 
nickel for some of the iron, giving a stronger, more highly alloyed material. This has been 
accomplished in nickel-iron alloys such as Inconel 901, D-977, and Inconel 718. 

STRUCTURE AND FORMAT OF THE SUPERALLOY HANDBOOK 

Data Acquisition 

Data for this handbook were obtained from a variety of sources which are listed on pages 
10-20.      Every effort was made to identify all alloys of current commercial significance. 
In addition, however, many older compositions were also included in the belief that applica- 
tions for these still exist or that alternative materials may become desirable. 

Alloy Classification and Computerized Format 

A computer and a special alphanumeric nomenclature of chemical composition were used 
as aids in methodically sorting and classifying alloy compositions. For classification purposes, 
all superalloys were first grouped by chemical composition into one of the following five 
main groups and two subgroups used by Simmons^3': 

Group 1. Ferritic (Martensitic) Stainless Steels 
Group 1A. Age Hardening Alloys of Group 1 
Group 2. Chromium, Nickel, Iron Alloys 
Group 2A. High Manganese Modifications of Group 2 
Group 3. Chromium, Nickel, Cobalt, Iron Alloys 
Group 4. Nickel Base Alloys 
Group 5. Cobalt Base Alloys 

(a) See listing 67 in Information Sources on Page 10. 
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Within each of these groups, ail alloy compositions were then arranged alphanumerically using 
the chemical symbols of the alloy constituents (e.g., Al, B, Ce, Co, etc.) in alphabetical order 
followed immediately by a number representing the nominal content of that chemical element 
in weight percent. The abbreviation "bal", for balance, was used to indicate the principal 
alloy ingredient and was followed immediately by a number representing the content of that 
ingredient. With this arrangement, the composition of the familiar Nimonic 75 alloy would 
read as follow: 

Cr19.5,Fe4,Ni/Bal75,Ti2.4 

This format provides a methodical approach in grouping together all alloys of similar composi- 
tion by mechanical computer sorting and also provides a common denominator for the alloys 
of all countries. To cope with the controversically different names and symbols of columbium 
(Cb) and niobium (Mb), the combined symbol Cb/Nb was used in the computerized format. 

Handbook Structure 

The handbook is structured so the user can readily identify the superalloy compositions, 
standards, and specifications from various countries in various ways.  For the purpose of this 
handbook, a standard is a document which usually establishes engineering practices, test 
methods or procedures. A specification is a document which defines performance require- 
ments, their associated tests, and quality and packaging provisions and is usually used as a 
procurement document. 

For an overview of the entire handbook structure, the reader is first referred to the complete 
listing of the tables, appendixes, and indexes which is shown in the Table of Contents. A synopsis of 
these is given in the paragraphs which follow. 

Detailed Chemical Composition 

Table 2 is a master list of the world's superalloys. Every superalloy identified is contained on 
this list which is comprised of seven alphanumerically arranged groups and sub-groups.  Each alloy 
is identified by an index number. The table also includes chemical composition details and the 
major impurity elements (where available), the common name(s) or designation(s), "company" and 
country codes, one prime country standard, the Unified Numbering System (UNS) standard 
designation, available mill forms, and a brief description of the alloy's characteristics or typical 
application. 

Country and Company Codes 

The country codes are listed in Table Al of the Appendix. The two letter coding arrangement used 
is from the widely used United States Department of Defense Country Code System. The company 
codes are liated in Appendixes A2 and A3, and are arranged in slphabetical and numerical order. 
This system was used for many of the proprietary alloys in an attempt to identify the patentee, 
assignee, or developer of the material. The company name may represent a source for the alloy but 
not necessarily so and, in most cases, does not represent the only source. 
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Alloy Indexes 

Four complete indexes to the master superalloy list of Table 2 are presented at the back of 
this volume. 

The first is a listing, in alphabetical order, of the proprietary alloy designations, common 
trade names, and standards and specifications according to originating groups, e.g., AECMA, 
ASTM, etc. 

The second is a country code listing which groups all alloys of a given country together and 
presents these in alphabetical order according to the country's code letters. 

The third is a company code listing which groups all alloys of a given company together and 
presents these in numerical order according to the company's code number. 

The fourth is alphanumerical by national standard numbers and national standard alloy designations. 

Equivalent Alloy Standards and 
Selected Alloy Property Data 

Table 3 contains a list of all superalloys for which one or more standards or specifications 
was found to exist and groups and identifies those standards and specifications by country 
of origin. 

Table 4 shows some limited physical and mechanical property data for a selected number of 
the more widely used alloys. These data are included merely to indicate (1) the magnitude of 
range in properties displayed by these materials, and (2) an approximation of the effects of 
alloying additions on these properties. 

Unified Numbering System 

The Unified Numbering System (UNS) is being developed jointly by the U.S. Society of Auto- 
motive Engineers (SAE) and the American Society for Testing and Materials (ASTM). Ulti- 
mately, the UNS intension is to provide a means of "correlating many nationally (North America) used 
numbering systems currently administered by societies, trade associations, and individual users 
and producers of metals and alloys"^'.  In its latest publication^87), the UNS has established a 
schematic system for 15 series of numbers representing 15 groups of metals and alloys. Each 
UNS number consists of a single letter prefix followed by five digits. For example, the UNS 
Number AXXXXX designates a group consisting of aluminum and aluminum alloys. 

The selected superalloys appearing in this handbook fall into four different UNS material groups 
and may have prefixes of K, N, R, and S. The prefixes K, N, R, and S represent the following 
UNS number series: 

KXXXXX number series:  Miscellaneous Steels and Ferrous Metals 
NXXXXX number series:  Nickel and Nickel Alloy 
RXXXXX number series:  Reactive and Refractory Metals and Alloys 
SXXXXX number series:  Heat and Corrosion Resistant (Stainless Steels) 

The Unified Numbering System'87' cross indexes all U.S. standards and specifications with each 
UNS alloy number. These data for superalloys are shown in Appendix A4. 
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Typical International Superalloys 

The typical superalloys of commercial international interest within various countries with their 
local nomenclature are shown in Tables 5 through 16 as follows: 

Table   5. Typical Superalloys Offered in Austria 
Table   6. Typical Superalloys Offered in Czechoslovakia and Poland 
Table   7. Typical Superalloys Specified by the European Economic Community (Euronorm 

Proposed Standards) 
Table   8. Typical Superalloys Offered in France 
Table   9. Typical Superalloys Offered in West Germany 
Table 10. Typical Superalloys Specified (temporarily) by the International Organization for 

Standardization (ISO) 
Table 11. Typical Superalloy Offered in Italy 
Table 12. Typical Superalloys Offered in Japan 
Table 13. Typical Superalloys Specified by Sweden 
Table 14. Typical Superalloys Offered in the Union of Soviet Socialist Republics 
Table 15. Typical Superalloys Offered in the United Kingdom 
Table 16. Typical Superalloys Offered in the United States 

Current International Superalloy 
Standards and Specifications 

The current international standards and specification numbers and titles covering superalloys are 
shown in the following tables 17 through 30. 

Table 17.   Current Czechoslovakian and Polish Standards Covering Superalloys 
Table 18.   Current European Economic Community (Euronorm) Standards Covering Superalloys 
Table 19.    Current French and European (AECMA) Standards Covering Superalloys 
Table 20.    Current West German Standards Covering Superalloys 
Table 21.   Current ISO (International Organization for Standardization) Standards Covering 

Superalloys 
Table 22.   Current Japanese Standards Covering Superalloys 
Table 23.   Current Royal Swedish Air Board Specifications Covering Superalloys 
Table 24.   Current Union of Soviet Socialist Republics Standard Numbers Covering Soviet 

Superalloys 
Table 25.   Current United Kingdom Standards Covering Superalloys 
Table 26.   Current US Advanced Material Information (AMI) Data Sheets Covering Superalloy 

Materials 
Table 27.   Current US Aerospace Materials Specifications (AMS) Covering Superalloys 
Table 28.   Current US American Society for Testing and Materials (ASTM), American National 

Standard Institute (ANSI), and American Society of Mechanical Engineers (ASME) 
Standards or Specifications Covering Superalloys 

Table 29.   Current American Welding Society (AWS) Standards Covering Superalloy Welding 
Rods 

Table 30.   Current US Military (MIL) Specifications Covering Superalloys 

United States Standards Standards and Specifications of 
Superalloys According to the Applicable Forms of the Material 

Table 31.   Correlation of United States Standards or Specifications of Commercial Superalloys 
According to the Applicable Material Form 
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Standard Organizations and Cyrillic Alphabet 
Transliteration System 

Selected Standard Organizations of the world are listed in Appendix A5, and provides information 
such as name, address, and acronyms used. 

In order that a consistent system of Cyrillic alphabet transliteration be used for Soviet alloy designa- 
tions, the United States Board and Geographic Names System has been adopted. This system is very 
widely used and MCIC has used it in previous alloy handbooks.  In computer indexing, a consistent 
system is necessary. The transliteration system is shown in Appendix A6 as well as the Russian 
names for the chemical elements. 

National Standards for Superalloys 

For the convenience of the user, all the National standards and National Standard Designations are 
given in Appendixes A7 and AS, along with the common names, applicable form, related UNS 
number, and nominal composition. 

Appendix A7 is arranged alphanumerically by the standard number. Whereas, Appendix AS is 
arranged alphanumerically by nominal composition, this enables one to determine the various public 
standards or public alloy designations of the world for a given alloy composition. 
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INFORMATION SOURCES 

International Sources 

1. /SO Catalogue 1975, International Organization for Standardization, Geneva, Switzerland 
(1975), 155 pp. 

2. Second ISO Draft Proposal 6208 "Specification for Nickel and Nickel Alloy, Plate, Sheet, 
and Strip", Secretariat of ISO/TC 155/SC2 N60, December 1977. 

3. Specification for Seamless Nickel and Nickel Alloy Tubing - DP6207 (3rd Draft Proposal) 
ISO/TC 155/SC2 N61, February 1978. 

4. Material Properties Handbook, Volume IV, Heat Resisting Alloys (Superalloys) (1966), 
A.G.A.R.D. (North Atlantic Treaty Organization Advisory Group for Aerospace Research 
and Development) Engineering Sciences Data Unit, the Royal Aeronautical Society, London 
has collected and prepared information in Volume IV, under SHAPE contract for the Struc- 
tural Panel of A.G.A.R.D. Distributed from the National Distribution Centres. Volume IV 
contains alloy designations, alloy chemical compositions and properties of heat resisting alloys 
and superalloys. 

Volume IV has four sections on superalloys. 

• United States Section 
• United Kingdom Section 
• French Section 
• German Section 

5. Wrought Nickel and Nickel Alloys of First Priority (Temporary ISO Alloy Designation 
Numbers) International Standards Association ISO/TC 155/2 N61 Memorandum dated 
February 1978, and ISO/TC 20/SC11 N56 Memorandum which included temporary ISO 
designations and compositions and commercial equivalents given by the delegation attending 
the ISO/TC 155/SC2 meeting in Cologne, West Germany in June 1976 and May 1977. 

6. Communication with Mr. E. T. Bradbury, and INCO Europe Ltd., London, England. 

7. IN-519 Cast Chromium-Nickel Heat-Resisting Steel-Engineering Properties, INCO Europe 
Limited, London, England (1976), 12 pp. 

8. IN-657 Cast-Nickel-Chromium-Niobium Alloy for Service Against Fuel + Ash Corrosion- 
Engineering Properties, INCO Europe Limited, London, England (October 1974) 6 pp. 

9. INCO Summary of Experimental Data IN-939, International Nickel Limited, European 
Research and Development Center, Birmingham, England (April 1976), 23 pp. 
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10. Conversion Charts, Data Sheets and Equivalence Lists for American Aircraft Materials, 
North Atlantic Council, No. AC/82-D/4 Part A, NATO, Paris XVIe or Brussels, Belgium. 

The most complete lists of roughly similar materials are the NATO AC/82-D/4 publications. 
Some pertinent current metals editions are: 

Section II:     Steels, Voh. I, II, and III, 4th edition (July 1971). 
Section V:     Nickel, 4th Edition (October 1972). 
Section VII:   Cobalt, 4th Edition (October 1972). 

11. Manuel des Alliages Wiggin et Huntington, Nickel Alloys International S.A. Paris, France 
(1971), 52 pp. 

Austrian Sources 

12. ONORMEN Verseichnis 1977 (Austrian Standards Yearbook 1977), available from ANSI. 

13. Bohler-Antitherm Stable (1964), 108 pp., Gebr. Bohler & Co., Aktiengesellschaft 
Edelstahlewerke, Vienna, Austria. 

14. Bbbler-Turbotherm, High Strength and Heat Resistant Steels and Alloys. (Warmfeste so wie 
Hochwarmfeste Stable and Legierungen) Gebr. Bohler & Co. (1964) Aktiengesellschaft 
Edelstahlwerke, Vienna, Austria. 

15. Tbe Bohler Special Steel Manual (1975), 502 pp., Gebr. Bohler & Co., Aktiengesellschaft 
(Special Steel Manufacturers), Vienna, Austria. 

16. Pbbnix (Phoenix) Hitzabestandige Stahle-Stahlgnsz (Heat Resistant Cast Steels), Vereinigte 
Edelstahlwerke Aktiengesellschaft (VEW) Bohler, Schoeller-Bleckmann, Styria, Vienna, 
Austria (1969), 8 pp. 

17. Phoenix Special Alloys, Vereinigte Edelstahlwerke Aktiengesellschaft (VEW) Bohler, 
Schoaller-Bleckmann, Styria, A 1010 Vienna, Austria, 35 pp. 

Belgium 

18.   Sullivan, C. P., M. J. Donachie Jr. and F. R. Morral, Cobalt-Base Superalloys — 1970 — 
Cobalt Monograph Series Centre D'lnformation Du Cobalt, Brussels, Belgium, 1970, 72 pp. 

Canadian Sources 

19.   Deloro Alloys, Deloro Stellite, Division of Canadian Oxygen Limited, Bellville, Ontario, 
Canada, 29 pp. 
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Chinese Sources 

20.   World Steel Standard Specifications, author unknown, AD/A-000 472, country origin: 
China. A translation by Foreign Technology Division, Wright-Patterson Air Force Base, 
Ohio (August 1974), 744 pp. 

Czechoslovakian Sources 

21.   Seznam Ceskoslovenskych Statnich a Oboronvych Norem a Norem RVHP (List of 
Czechoslovakian State and Equipment Standards and of Standards RVHP [The Council 
of Economic Material Aid], CSN-Uradu Pro Normaiizachi a Mereni, Prah (Prague), 
Czechoslovakia, Volume 1, (1977) 578 pp. 

French Sources 

22. NF, AFNOR Catalogue des Normes Francaises, AFNOR, Association Francaise de Normalisa- 
tion, Paris, France (1975). 

23. Super-Alliages (Superalloys), Creusot-Loire, Branch Metallurgie, Paris, France (June 1977) 
17 pp. 

24. Conditions Generales de Recette et d'emploi des Aciers et Alliages Corroyes Resistant a 
Chaud Utilises Dans les Constructions Aeronautiques, Norme AIR 9165, (General Specifica- 
tions and Utilisation Conditions of Steels and Heat Resistant Welded Alloys Used in Aviation, 
AIR 9165, Fiche de Caracteristiques Des Materiaux (Data Sheet Characteristics of the 
Material) No. 9165-011,-021,-031,-041,-051,-061,-071,-081,-101,-111,-121,-131, 
-141,-151,-161,-171, -181,-191,-201, and -211, Ministere De La Defense, Delegation' 
Generale Pour L'Armement Direction Technique Des Constructions Aeronautiques, Service 
Technique Aeronautique, Paris Cadex 15, France (March 1973), 59 pp. 

25. PELOU - Nomenclature De La Technique Des Metaux (Nomenclature of the Technique 
of Metals) Tome 1, 2, and 3. Superalloy data located in Chapter 6 of Tome 2. Editors 
Enterprises Et Techniques, 5 Avenue de Friedland, 75008 Paris France. 

German (West) Sources 

26.   German Standards (DIN or "Iron and Steel Data Sheets" (SEW-Blatter) which deal with 
cast steel for elevated or high temperature service. These include: 

1. DIN 17 245, Warm fester ferritischer Stahlgusz: Gutevorschriften (Ferritic Steel 
Castings Creep Resistant at Elevated Temperatures, Quality Specifications), Draft 
(March 1976), 6 pp. 

2. DIN 17 465, Hitzebestandiger Stahlgusz: Gutevorschriften (Heat Resisting Steel 
Castings; Quality Specifications), Draft (March 1976), 5 pp. 
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3. SEW-477, Hitzebestandiger Stah/gusz: (Heat Resistant Cast Stee/), Draft (August 
1976), 6 pp. 

4. SEW 595, Stah/gusz fur Erdol- und Erdgasanlagen (Steel Castings for the Petrochemical 
Industries), Draft (August 1976), 8 pp. 

The enclosed Table 1 gives a comparison between DIN-name, SEW-material number and 
BSI-brand, 2 pp. DIN=Deutsche Normen; SEW=Stahl-Eisen-Werkstoffblatter des Vereins 
Deutscher Eisenhiittenleute; BSI=Bergische Stahl-lndustrie; Bergische Stahl-lndustrie, 
Remscheid, West Germany. 

27. Stahlschlussel (Key to Steel), 11th Edition (1977), 456 pp. Publisher Verlag Stahlschlussel 
Wegst, KG., D-7142 Marbach/Necker, West Germany. Distributed in the US by American 
Society for Metals, Metals Park, Ohio; Superalloy data is available on pp. 236-238 and 
321-329. 

28. Werkstoff-Handbook der Deutschen Luftfahrt (Manual of German Aviation), Part I Metallic 
Materials contains composition and property data of 26 selected German Aeronautical 
Material numbers (Werkstoff) relating to German superalloys. These Werkstoff designations, 
the AECMA equivalent and the EN Euronorm draft standards are given for these superalloys. 
Includes relevent correspondence of July 27, 1977. Normenstelle Luftfahrt NL, 7022 
Leinfelden, West Germany. 

29. Hochwarmfeste Stable and Legierungen (High-Temperature High-Strength Steels and 
Super Alloys), Stahlwerke Rochling-Burbach, Volkingen-Saar, West Germany (1971), 17 pp. 

30. Hochwarmfeste Stable (High-Temperature High-Strength Steels), Stahlwerke Sudwestfalen 
AG, Huttental-Geisweid, West Germany (1974), 68 pp. 

31. Hitzebestandige Stable Novotherm (Heat Resistant Steels), Stahlwerke Sudwestfalen AG, 
Siegen-Geisweid, West Germany, (1976), 9 pp. 

32. Edelstable und Sonderwerkstoffe fur die Luft-und Raumfahrt Erzeugungsprogramm (High 
Quality Steels and Special Materials for Air and Space Flight Production Program), Stahl- 
werke Sudwestfalen AG, Huttental-Geisweid, West Germany (1975), 23 pp. 

33. Hitzebestandige Stable THERM AX (Heat Resistant Steels), Thyssen Edelstahlwerke AG 
(TEW) Krefeld and Witten, West Germany. 

34. Investment Casting Alloy Charts, Dimensional Tolerances and Machining Allowances (1976), 
17 pp. plus thirteen additional data sheets on casting alloys are included. Thyssen Giesserie 
AG, 4630 Bochum, West Germany. 

35. Schmitz, H., Editor, Verein Deutscher Eisenhuttenleute-Stabl-Eisen-Liste, 6. Auflage 
(List of Iron Materials of the German Republic, 6tb Edition, Published by the German 
Iron Masters Association, 1977, 442 pp. 
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Japanese Sources 

36. JfS Yearbook 1977, Japanese Industrial Standards Committee, published by Japanese 
Standards Association, Tokyo, Japan.  (Available from ANSI). 

37. Handbook of Comparative World Steel Standards, The International Technical Information 
Institute, Tokyo, Japan (1974), 446 pp. Distributed in the U.S. by ASTM, Philadelphia, 
Pennsylvania. 

Polish Sources 

38. Communication from POLSKI KOMITET NORMALIZACJI I MIAR, Warsaw, Poland. 

39. Wrought Nickel Alloy Grades-Industry Norm BN-7710801-01. 

40. Wrought Nickel Alloy Grades-Polska Norma PN-69/H-87045 

41. Soft Magnetic Alloys, Iron Nickel and Cobalt Iron Grades - Polska Norma PN-75/H-87047 

Union of Soviet Socialist Republic Sources 

42. Index of State Standards (Gosudarstvennyy Komitet Standartov Soveta Ministrov SSSR) 
and Izdatel'stvo Standartov (Ukazatel' Gosuarstennyka Standartov SSSR), Moscow (1972). 

43. Index of Industrial Republic Standards and Specifications (Gosudarstvennyy Komitet 
Standartov Soveta Ministrov SSSR) and Izdatel'stvo Standartov (Ukazatal'otraslevykh 
respublikanskikh standartov i teknicheskikh usloviy), Moscow (1972). 

44. Encyclopedia of Modern Engineering, Construction Materials, Vol. 1 (Entsiklopediya 
Sovremennoy Tekhniki, Konstruktsionnyye Materialy), A. T. Tumanov, Editor-in-Chief, 
Sovetskaya Entsiklopediya, Moscow (1963). 

45. Encyclopedia of Modern Engineering, Construction Materials, Vol. 2 (Entsiklopediya 
Sovremennoy Tekhniki, Konstruktsionnyye Materialy), A. T. Tumanov, Editor-in-Chief, 
Sovetskaya Entsiklopediya, Moscow (1964). 

46. Kaknovskii, N. I., Fartushnyy, V. G., and Yushchenko, K. A., Elektrodygovaya Svarka 
Stalei (Electro Welding Steels), publisher Izdatel Stuo "Naukova Dumka", Kiev, Russia 
(1975) 780 pp. Contains Gost Standard 5732-72 on pp. 30-37. 

United Kingdom Sources 

47.   "The Nimonic Alloys - Design Data", Henry Wiggin & Company Limited, Birmingham 16, 
England (1956), 54 pp. 
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48. Ross, Robert B., Metallic Materials and Specification Handbook, 2nd Edition, E&FN 
Spon. Ltd., London, distributed by Halsted Press, New York, a division of John Wiley & 
Sons, New York (1972), pp 883. 

49. Betteridge, W., and Heslop, J., The Nimonic Alloys and Other Nickel-Base High-Temperature 
Alloys, Crane, Russak & Co., Inc., New York and London (1974), pp 498. Table 3.3 on 
page 30 and 31 shows correlation of many superalloys with British Standards, AECMA, 
AMS, AFNOR, Werkstoff Numbers and Royal Swedish Air Board Specifications. 

50. British Standards Yearbook 1978, British Standards Institute, London, England (1978), 
829 pp. 

51. Esshete 1250—An Advanced Austenitic Creep Resisting Steel for Power Generation, British 
Steel Corporation, Special Steels Division, Sheffield, England (1974), 16 pp. 

52. Creep Resisting Steels, Publication 104, Firth-Vickers Stainless Steels Limited, Staybrite 
Works, Sheffield, England, 32 pp. 

53. Melting Stock for Investment Casting, Air & Vacuum Melted, Ross & Catherall Ltd., 
Sheffield, England, 19 pp. 

54. Introducing the Wiggin Nickel Alloys, Henry Wiggin & Company Limited, Herford, England 
(1977), 21 pp. 

55. An Introduction to Wiggin Nickel Alloys, Henry Wiggin & Company Limited, Hereford, 
England (1972), 12 pp. 

56. Incoloy Alloy MA 956, Henry Wiggin & Company Limited, Hereford, England (1976), 
4 pp. 

57. UCAR Superalloys, Union Carbide U.K. Ltd., Superalloys Division, Glossop-Derbyshire, 
England, 11 pp. 

58. Designations, Specifications and Composition of UCAR Vacuum Induction Melted Remelt 
Bar for Investment Casting, Table of Alloy Compositions, Union Carbide U.K. Ltd., Super- 
alloy Division, Giossup-Derbyshire, England. 

United States Sources 

59. Chumas, Sophie J., An Index of International Standards, National Bureau of Standards, 
Department of Commerce, Washington, D.C. SP-390, 222 pages, NTIS No. COM-74-5035 
(March 1974). 

60. Frontani, R., and Wahll, J. J., Handbook of Soviet Alloy Compositions, computerized 
edition, S7-HB-01-001-74, U.S. Air Force, Air Force System Command, Foreign Tech- 
nology Division, Wright-Patterson AFB, Ohio (June 3, 1974), plus first supplement authored 
by R. Frontani and dated (April 1976). 

61. Lund, C. H., Private communication regarding Martin Metals Superalloys. 
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62. Moon, D. P., Simon, R. C, and Favor, R. J., The Elevated-Temperature Properties of 
Selected Superalloys, Battelle's Columbus Laboratories, issued under auspices of the Data 
and Publication Panel of The ASTM-ASME-MPC Joint Committee on Effect of Tempera- 
ture on the Properties of Metals and The Defense Metals Information Center, ASTM Data 
Series DS 7-S1, American Society for Testing and Materials, Philadelphia, Pennsylvania 
(1968), 350 pp. 

63. Peckner, D., and Bernstein, I. M., Handbook of Stainless Steels, McGraw-Hill Book 
Company, New York, N.Y. (1977), 1100 pp. 

64. Penniman, W. D., Designations of Alloys for the Aerospace Industry (Revised), DM IC 
Memorandum 232, Metals and Ceramics Information Center, Battelle's Columbus 
Laboratories, Columbus, Ohio (February 1968). 

65. Slattery, William J., An Index of U.S. Voluntary Engineering Standards, National Bureau of 
Standards Special Publication 329 (1971), Supplement 1 (1972); Supplement 2 (1975). 

66. Simmons, W. F., Guide to Selection of Superalloys, Metal Progress 1978 Databook (Mid- 
June 1978) Vol. 114 (No. 1) pp 106-107, 114-115. 

67. Simmons, W. F., Compilation of Chemical Compositions and Rupture Strengths of Super- 
alloys, issued under the Auspices of Subcommittee XII on Specifications for High-Tempera- 
tures Super-Strength Alloys of ASTM, Committee A-10 (on Iron-Chromium, Iron, 
Chromium-Nickel, and related alloys) and DMIC, Battelle, Columbus, Ohio. The ASTM 
Data Series, Publication No. DS9E (1970), 23 pp. 

68. Simmons, W. F., and Gunia, R. B., Compilation and Index of Trade Names, Specifications, 
and Producers of Stainless Alloys and Superalloys, issued under the auspices of ASTM 
Committee A-1 on Steel Stainless Steel and Related Alloys and (MCIC) Metals and Ceramics 
Information Center, Battelle's Columbus Laboratories, ASTM Data Series DS 45A American 
Society for Testing and Materials, Philadelphia, Pennsylvania (1972), 53 pp. 

69. Simmons, W. F., Cannon-Muskegon Superalloys, Battelle's Columbus Laboratories, 
Columbus, Ohio; Cannon-Muskegon Corporation, Muskegon, Michigan (recently modified 
and updated), 9 pp. 

70. Simmons, W. F., Current and Future Materials Usage in Aircraft Gas Turbine Engines, MCIC 
Report 73-14, 79 pp. (1973). AD-766-334 

71. Simmons, W. F. and Wagner, J. H., Where You Can Use Todays Superalloys, Metal Progress 
(June 1967), pp 87-92. 

72. Sims, C. T. and Hagel, W. C, The Superalloys, John Wiley & Sons, London (1972), pp 614. 

73. Sims, C. T., Superalloys for Advanced Energy Systems, Journal of Metals, 28 (21), pp 7-18 
(December 1976). 

74. Wagner, H. J. and Prock, J., Jr., Where Soviet Superalloys Stand, Metal Progress (March 
1967), pp 75-78. 

75. Wagner, H. J., A Primer of Soviet Superalloys (December 20, 1966), DMIC Report No. 
235, Battelle Memorial Institute, Columbus, Ohio. 
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76. Wagner, H. J., Burns, R. S., Carrol, T. E., and Simon, R. C, Nickel Base Alloys, Alloy 718 
Process and Properties Handbook, Defense Metals Information Center, Battelle Memorial 
Institute, Columbus, Ohio (February 1968), 112 pp. 

77. Woldman, N. W. and Gibbons, R. C, Engineering Alloys, Fifth Edition, Van Nostrand 
Reinhold Company, New York (1973), 1427 pp. 

78. Wolf, J. and Brown, W. F., Jr., Aerospace Structural Metals Handbook Volume 5. (1975} 
Publication covering Nickel-Base Alloys, Cobalt-Base Alloys, AFML-TR-68-115, revised. 
Mechanical Properties Data Center, Belfour Stulen, Inc., Traverse City, Michigan. 

79. High Performance Alloy Products, A loose-leaf data collection Stellite Division, Cabot 
Corporation, Kokomo, Indiana. 

80. Private communications with Stellite Division, Cabot Corporation, Kokomo, Indiana. 

81. Index of Aerospace Material Specifications, Society of Automotive Engineers, Inc., Warren- 
dale, Pennsylvania (January 1978), 34 pp. 

82. 1978 Annual Book of ASTM Standards, American Society for Testing and Materials, 
Philadelphia, Pennsylvania (1978). 

83. Alloys Index, Metals Society, London, England and American Society for Metals, Metals 
Park, Ohio. 

84. SAE Handbook 1976 Part 1 Materials Parts, and Components, Society of Automotive 
Engineers Inc., Warrendale, Pennsylvania (1976). Special Purpose Alloys (Superalloys-SAE 
J467b) SAE Information Report, pp 11.69-11.79. 

85. Department of Defense Index of Military Specifications and Standards, Part 1-Alphabetical 
Listing (1 September 1977), Part 2-Numerical Listing (1 September 1977), available from 
the Government Printing Office, Washington, D.C. 

86. Numerical Index for U.S. Military Specifications, U.S. Military Standards, Federal Specifica- 
tions, Federal Standards, and QPL'S, Issue 48 (November-December 1977), VSMF Visual 
Search Microfilm Information Service, Englewood, Colorado. 

87. Unified Numbering System for Metals and Alloys (2nd Edition), metals and alloys currently 
covered by UNS Numbers, a joint activity of the Society of Automotive Engineers Inc., and 
American Society for Testing and Materials, published by Society of Automotive Engineers, 
Warrendale, Pennsylvania (September 1977). 

88. Feasibility Study of a Suggested Unified Numbering System for Metals and Alloys, a joint 
activity of Society of Automotive Engineers Inc., and American Society for Testing and 
Materials, U.S. Army Contract DAAb-46-68-C-0100 (1970). 

89. A IS I American Iron and Steel Institute Standard High Temperature and High-Strength 
Alloys, Metal Progress, 106 (3) (August 1974), pp 60-61. 

90. 1977 Editorial Index, Marketing Directory Issue, Aviation and Space Technology, 107 
(25) (December 19, 1977)   [Listing of Metals and Alloy Suppliers, Superalloys, page 244]. 
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91. Machining Data Handbook, Machinability Data Center, Metcut Research Associates, Inc., 
Cincinnati, Ohio, 2nd Edition (1972), pp 1029. 

92. Materials Selector '77, Material Engineering, 84 (6)  (mid November 1977) pp 74-75 & 
94-103. 

93. Military Standardization Handbook, Cross-Index of Chemically Similar Specifications and 
Identification Code (Ferrous and Nonferrous Alloys), HQ WRAMA (WRNET), Robins 
AFB, Georgia, MIL-HDBK-H1D (1970). 

94. Standard Metric Practice Guide (ASTM Designation E 380-74), a guide to use of SI-The 
International System of Units, American Society for Testing and Materials, Philadelphia, 
Pennsylvania (1978). 

95. Teledyne Allvac High-Temperature Alloys Loose Leaf Handbook on Allvac Superalloys, 
Teledyne Allvac, Monroe, North Carolina. 

96. Compendium of High-Temperature Alloys and Selected Other Alloys, a pamphlet inte- 
grating alloys with standard numbers. Carpenter Technology Corporation, Reading, 
Pennsylvania (January 1970), 75 pp. 

97. Carpenter High Temperature Alloys, a loose leaf alloy handbook. Carpenter Technology 
Corporation, Reading, Pennsylvania. 

98. Special Metals, Inc., Alloys, a loose-leaf book covering Special Metals and High 
Temperature Alloys, Special Metals Inc., New Hartford, N.Y. 

99. INCONEL Alloy 617, Huntington Alloy Products Division, The International Nickel 
Company, Inc., Huntington, West Virginia (1972) 8 pp. 

100. INCONEL Alloy 671, Huntington Alloy Products Division, The International Nickel 
Company, Inc., Huntington, West Virginia (1972), 3 pp. 

101. INCONEL Alloy 690, Huntington Alloy Products Division, The International Nickel 
Company, Huntington, West Virginia (1974), 5 pp. 

102. INCONEL Alloy 903, Huntington Alloy Products Division, The International Nickel 
Company, Inc., Huntington, West Virginia (1974), 4 pp. 

103. INCONEL Alloy MA754, Huntington Alloy Products Division, The International Nickel 
Company, Inc., Huntington, West Virginia (1975), 3 pp. 

104. TD NiCrA Dispersion Strengthened Alloy, Fansteel Metals Division, Chicago, Illinois. 

105. High-Temperature, High-Strength Nickel Base Alloys, The International Nickel Company, 
Inc., New York, N.Y. (1964), 39 pp. 

106. Huntington Alloys, A loose-leaf notebook on Huntington Alloys, Huntington Alloy 
Products Division, The International Nickel Company, Inc., Huntington, West Virginia 
Fifth Edition (1970). 
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107. Handbook of Huntington Alloys, Huntington Alloy Products Division, The International 
Nickel Company, Inc., Huntington, West Virginia (1968), 52 pp. 

108. Properties of Some Metals and Alloys-[Chemical Composition/Mechanical Properties/ 
Physical Properties/Specifications/Sources of Additional Information], The International 
Nickel Company, Inc., New York, N.Y. (1968), 63 pp. 

109. Catalogue of American National Standards, American National Standards I nstitute (ANSI) 
New York, N.Y. (August 1977), 206 pp. 

110. Alloy Data Collection, Certified Alloy Products, Inc., Long Beach, California (current). 

111. Universal-Cyclops High-Temperature Alloys, a loose leaf notebook data collection of 
Universal-Cyclops high temperature alloys. Universal-Cyclops Specialty Steel Division, 
Pittsburgh, Pennsylvania. 

112. High Temperature Metals, a table compiled by Universal-Cyclops Steel Corporation, 
Pittsburgh, Pennsylvania (1960) 1 page table. 

113. MP159 High Temperature Ultra High Strength High Ductility Corrosion Resistance, 
Latrobe Steel Company, Subsidiary of the Timkin Company, Latrobe, Pennsylvania 
(June 1977), 7 pp. 

114. High-Temperature Alloys, Westinghouse Electric Corporation, Materials Manufacturing 
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data 52-262-Refractory, 8 pp.. Technical data 52-263-W-545 Alloy, 12 pp.. Technical 
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prepared by Armour Research Foundation of Illinois Institute of Technology, Chicago,' 
Illinois, for Titanium Metallurgical Laboratory, Battelle's Columbus Laboratories, Columbus 
Ohio (August 15, 1956), 30 pp. 
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TABLE 5.    TYPICAL SUPERALLOYS OFFERED IN AUSTRIA 

Nominal Composition, 

weight percent 
(Essential Elements Only) 

Austrian 

Designation 
Related 

UNS Number 

Group 1.  Ferritic (Martensitic) Stainless Steel 

Cr12,Fe/Bal83.8,Mo1,Ni0.7,V0.25       20 MV 

Cr12,Fe/Bal83.8,Mo1,Ni0.7,V0.25,      20 MVW 
W1 

AI0.2,B,Cr15,Fe/Bal53,Mo1.25, 
Ni26,V0.3 

Turbotherm 1525 T 

Cr14,Fe/Bal85.5,Mo0.05 

Cr13,Fe/Bal86,Mo1 

AI0.38,Cr21,Fe46,N 132.5,710.38 

AI0.58,Cr21,Fe46,Ni32.5,Ti0.15 

AI0.15,Cr21.5,Cu2.2,Fe30,Mn1, 
Mo3,Ni41.8,Ti0.9 

Cr16,Fe/Bal66,l\/lo2,Ni15,Nb 

Cr16,Fe/Bal66,Mo2,Ni16,Nb 

Cr16,Fe/Bal69,Ni13 

Styria RKW 

Turbotherm 15 M 

Group 2. Cr,Ni;Fe Alloys 

Phoenix R800 

Phoenix R800 H 

Phoenix R802 

Phoenix R825 

Turbotherm 12 

Turbotherm 1616 M 

Turbotherm 1613 MV 

Group 3. Cr,Ni,Co,Fe Alloys 

Co20,Cr21,IVIo3,Nb/Ta1,Ni20,W2.5     Turbotherm 20Co20 

Co10,Cr13,IVIo2,Nb/Ta3,Ni13,W2.5     Turbotherm 13 Co 10 

Co20,Cr17,Mo4,Nb/Cb2,Ni35,W4        Turbotherm 35 Co 20 

AI1.4,Cr19.5,Ni75,Ti2.4 

Group 4. Nickel Base Alloys 

Phoenix R75 

Bohler NimonicSOA 

Related 

International 

Designations 

S42200 1.4922 DIN 
S42200 X20CrMoV 12 1 

S42200 1.4935 DIN 
S42200 1.4934 LN 
S42200 X20CrMWV 12 1 

K66286 A-286 
K66286 V-57 
K66286 1.4943 LN 
K66286 1.4944 LN 
K66286 1.4980 DIN 
K66286 X5NiCrTi26 15 

N08800 Incoloy 800 
N08810 Incoloy BOOH 

- Incoloy 802 

N08825 Incoloy 825 

R30155 N-155 
R30155 1.4971 DIN 
R30155 1.4974 LN 

- 1.4960 DIN 

- X40CrNiCoNb 13 13 

N07080 
Nimonic 75 

NimonicBOA 
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TABLE 5.    (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 

Austrian 

Designation 

Related 
UNS Number 

Related 
International 

Designations 

Group 4.  Nickel Base Alloys (Continued) 

AI1.5,Co16.5,Cr19.5,Ni59,Ti2.5 

AI4.7,Co20,Cr15,Mo5,Ni53,TI1.2 

AI0.7,Cr15.5,Fe7,Nb/Cb0.95,Ni73, 

Ti2.5 

AI2,B,Co12,Cr19,Mo6,Ni/Bal56.9, 

Ti3,W1 

AI1.4,B,Co13.5,Cr19.5,Fe2,Mo4.3, 

Ni/Bal55,Ti3,Zn 

Co49.6,Cr28,Fe21 

Co45,Cr20,Ni20,Nb/Cb3.2,W4.5 

Co50,Cr20,Ni10,W15 

BohlerNimonic90 N07090 

Bohler Nimonic 105 — 

BohlerlnconelX-750 N07001 

Bohler Udimet 520 

Bohler Waspaloy N07001 

GroupB. Cobalt Base Alloys 

Nimonic 90 

Nimonic 105 

lnconelX-750 

Udjmal520 

Waspaloy 

Phoenix R50 Co — UMCo50 

Turbotherm 20 Co 45 R30816 S-816 
R30816 2.4989 DIN 
R30816 X40CoCrNi45 20 

- G-X40CoCrNi45 20 

Turbotherm 20 Co 50 R30605 HS-25 
R30605 L-605 
R30605 2.4964 LN 
R30605 2.4967 DIN 
R30605 CoCr20W15Ni 

Turbotherm 26 Co 60 — 1.4966 
  G-X55CoCrNi55 25 
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TABLE 6.    TYPICAL SUPERALLOYS OFFERED IN CZECHOSLOVAKIA AND POLAND 

Nominal Composition, 
weight percent 

(Essential Elements Only) 

Common Alloy 
Designation 

Related 
UNS Number 

Related 
International 

Common Name(s) 

or Designation(s) 

Cr11.5,Fe/Bal85.6,Mn1,Mo1, 

Ni0.5,W0.45 

CZECHOSLOVAKIAN 

Group 1.  Ferritic (Martensitic) Stainless Steels 

CNS4 17134 

Group 2. Cr,Ni,Fe Alloys 

Cr14,Fe/Bal75,Ni11 

Cr20.5,Fe/Bal35.5,Mo5.5,Ni38,Ti0.5 

Cr13.5,Fe/Bal70.3,Mo1.1,Ni12.5, 

Ti0.5,V0.55,W1.5 

Cr14.2,Fe/Bal45.1,Ni36,Ti1.55,W3.2 

AI0.5,Cr16.3,Fe/Bal76.3,Ni6.2,TI0.75 

Cr14,Fe/Bal75,Ni11 

Cr18,Fe/Bal59.2,Mo3.25,Ni19.5 

Cr12.5,Fe/Bal72.4,Ni12.5,W2.6 

Cr12.5,Fe/Bal72.8,Ni12.5,W2.2 

Cr15,Fe/Bal69.7,NI13,W2.3 

14Cr,Fe/Bal69.3,Mo0.32, 
NI14,W2.37 

Cr21,Fe/Bal65.2,Mn9,Ni3.87 

CNS4 17225 

CNS4 17252 

CNS4 17331 

CNS4 17335 

CNS4 17351 

CNS4 17225 

Group 3. Cr,Ni,Co,Fe Alloys 

Poldi AKCM 

Poldi Kapton 

Poldi L-AKR 

Poldi L-AKRD 

POLISH 

Group 2. Cr,NitFe, Alloys 

PN4H14N14W2N 

Group 2A. Cr,Ni,FetMn Alloys 

PN50H21G9N4 
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TABLE 7.    TYPICAL SUPERALLOYS SPECIFIED BY THE EUROPEAN ECONOMIC COMMUNITY 
(EURONORM PROPOSED STANDARDS) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
European 

Draft Standard 
Related 

UNS Number 

Related 
International 

Common Name(s) 
Designation(s) 

Group 1,   Ferritic (Martensitic) Stainless Steels 

Cr12,Fe/Bal83.5,Ni2.5,N,Mo1.75,     prEN2277,2278,2279,2280 
V0.3 

1.4939 LN 
FE-PM 37 
Z 12CND 12 
R NOD Co 

Group 2. Cr,Ni,Fe Alloys 

Cr13.5,Fe/Bal55.8,Mo3,Ni25, 
Til.75 

AI0.2,B,Cr15,Fe/Bal53,Mn1.4, 
Mo1.25,Ni26,Ti2.15,V0.3 

Co20,Cr21,Fe/Bal30.2,Mn1.5, 
Mo3,Nb/Cb1,Ni20,N,W2.5 

prEN2173,2174,2175 K66220 Discaloy 
K66220 1.4943 LN 
K66220 FE-PA 93-HT 
K66220 ATVS2 

prEN2119,2171,2172 K66286 A-286 
K66286 RGT 1 
K66286 Z06 NCI 25 
K66286 1.4944 LN 
K66286 FE-PA 92-HT 
K66286 DTD 5026 
K66286 1.4980 DIN 
K66286 ATVS Mo 

Group 3. Cr,Ni,Co,Fe Alloys 

prEN2167,2168,2169,2170, R30155 Multimet N-155 
2237,2238,2239 R30155 1.4974 LN 

R30155 RGT 32 
R30155 FE-PA 91-HT 
R30155 1.4971 DIN 
R30155 Z 12CNKDW20 
R30155 ATGX 

Group 4. Nickel Base Alloys 

Cr19.5,Fe4,Ni75,Ti0.4 prE N2293,2294,2302,2306,2307, 
2308 

AI1.4,Cr19.5,Ni75,Ti2.4 prEN2188,2189,2190,2191 

- Nimonic 75 
- 2.4630 LN 
- RGT0 
- NIP 91-HT 
- 2.4951 DIN 
- ATG R 

N07080 Nimonic 80A 
N07080 2.4631 LN 
N07080 RGT 3 
N07080 NI-P95-HT 
N07080 BS2HR 1 
N07080 BSHR201 
N07080 BS2HR 401 
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TABLE 7.  (Continued) 

Related 

Nominal Composition, International 

weight percent European                               Related Common Name(s) 

(Essential Elements Only) Draft Standard                      UNS Number Designation(s) 

Group 4. Nickel Base Alloys (Continued) 

N07080 BSHR 601 
N07080 IV1H.07 
N07080 ATGS3 
N07080 2.4952 DIN 

N07080 NICr20Ti Al 

N07080 NC 20 TA 

AII^Coie.S.CrlQ.B.NiSg.mB prEN2295,2296,2297,2298,2299         N07090 NimonicSO 

N07090 2.4632 LN 

N07090 NI-P96-HT 

N07090 RGT 12 

N07090 2.4969 DIN 

N07090 NC 20 KTA 
N07090 NiCr20Co 18 Ti 
N07090 ATGS4 

AI4.7,Co20,Cr15,IVIo5,Ni53,Ti1.2 prEN2179,2180,2181 Nimonic 105 
— 2.4634 LN 
- NI-P61-HT 
- NK 19CDAT 
- RGT 15 

AI0.5,Co20,Cr20,Mo5.9,Ni51,Ti2 prEN2199,2200,2201,2202,2203 C-263 

- Nimonic 263 
- 2.4650 LN 
— Nl-P 105-HT 

BSHR 10 
- BSHR 206 
- NCK 20D 
— RGT 131 

- ATG W0 

All .4,8 ,Co13.5,Cr19.5,CuO. 10, prEN2193,2194,2195                            N07001 Waspaloy 
Fe2,Mo4.3,Ni/Bal55,Ti3, N07001 2.4654 LN 
Zr0.09 N07001 Nl-P 101 HT 

N07001 ATG W1 

AI0.3,Cr12.5,Fe35,Mo5.7,Ni42.5, prEN2176,2177,2178                            N09901 Nimonic 901 
Ti2.9 N09901 2.4662 LN 

N09901 FE-PA 99-HT 
N09901 2.4975 DIN 
N09901 Incoloy 901 
N09901 NC 14FEDT 
N09901 Ni FeCr 12 Mo 

N09901 RGT 8 
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TABLE 7.  (Continued) 

Related 
Nominal Composition, International 

weight percent European Related Common Name(s) 
(Essential Elements Only) Draft Standard UNS Number Designation(s) 

Group 4.  Nickel Base Alloys (Continued) 

Co1.5,Cr22,Fe18.5,Mo9, prEN2182,2183,2184,2185 N06002 Hastalloy X 
Ni/Bal47.3,W0.6 N06002 NimonicPE 13 

N06002 2.4665 LN 

N06002 NI-P93-HT 
N06002 NC22FeD 
N06002 BSHR 6 
N06002 BSHR204 
N06002 MH.03 
N06002 NiCr22Fe 18 Mo 
N06002 ATGE 

AI6.1,B,Cr12.5,Fe2.5,Mo4.2, prEN2192 N07713 Inconel Alloy 713 C 
Nb/Cb2,Ni/Bal70.9,TI0.8, N07713 2.4670 LN 
ZrO.10 N07713 NI-C98-HT 

N07713 ATGS9 

AI5.5,B,Co15,Cr10,Mo3, prEN2233 N13100 IN 100 
Ni/Bal60.6,Ti4.7,V1,Zr0.06 N13100 2.4674 LN 

N13100 Nl-C 104-HT 
N13100 Nimocast 
N13100 ATGM2 
N13100 PK24 

Group 5. Cobalt Base Alloys 

Co/Bal55.5,Cr26,Ni11,W7.5 prEN2161 

Co/Bal52.9,Cr20,Mn1.5,Ni10,W15     prEN2162,2163,2164,2165,2166 

- 2.4682 LN 

- CO-C91-HT 

R30605 HS25 
R30605 L605,WF-11 
R30605 2.4964 LN 
R30605 CO-P 92-HT 
R30605 2.4967 DIN 
R30605 RGT36 
R30605 ATGH 
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TABLE 8.    (Continued) 

Footnotes 

(a)   EXPLANATION OF DESIGNATIONS OF FRENCH AFNOR ALLOYS 

The designation of the alloys is based on their chemical composition and is formed by series of letters and 

numbers. 

The first letter indicates the basic element (e.g., N:  Nickel, K:  Cobalt, C:  Chromium, etc.). 

The group of letters and numbers which follow are sometimes separated from the first letter by a hyphen. 

These letters indicate the most important alloying elements, arranged in order of decreasing percentage 

content. The average percentage content by weight of a principal alloying element is indicated by a number 

following the symbol for that element. 

When the basic element is Iron, the designation starts with Z and is followed by a number indicating the 

average percentage by weight, multiplied by 100, of the carbon content. The remainder of the designation is 

as described above except that the number designating the percentage of the principal alloying element is 

placed after the symbols of the elements. 

The symbols used are as follows: 

A - Aluminium Nb — Niobium 

C  - Chromium S - Silicon 

D — Molybdenum T — Titanium 

Fe-  Iron Ta - Tantalum 

G  — Magnesium U — Copper 

H  - Thorium V - Vanadium 

K -  Kobalt W - Tungsten 

M — Manganese Z — Zinc 

N  - Nickel 

As a rule, only the percentage of the first of the principal elements is mentioned, the percentage of the others 

only being added to resolve any ambiguity with a similar alloy. 

e.g., Z - 12 CNKDW 20 is an alloy with an iron base containing about 0.12% of Carbon, 20% of Chromium 

and decreasing quantities (less than 20%) of Nickel, Cobalt, Molybdenum and Tungsten. 

N-C20TA is a Nickel based alloy containing about 20% of Chromium and lesser quantities of Titanium and 
Aluminum. 

More detailed informaiton may be obtained from the specification NF-A 02-001 issued by 

L'Association Francaise de Nomalisation (AFNOR), 

Tour Europe 

Cedex 7 

92080 Paris La Defense, France 
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TABLE 9.    (Continued) 

Footnotes 

(a)   EXPLANATION OF THE GERMAN (WERKSTOFF) NUMBERS 

In Germany the material (Werkstoff) numbers given to an alloy consists of a group of five figures, e.g., 

1.4974 or 2.4631.  If the first figure is '1', it indicates that the material is a steel, but if the first figure is 

'2' it indicates that the material is a non-ferrous alloy, (but not a light alloy for which the first figure is '3'). 
The group of four figures separated from the first figure by a dot is the designation of each particular steel 

or non-ferrous alloy.  For materials for aeronautical use, LN, or WDL, the last figure of the five figure desig- 

nation is always '4', except in the cycles of number 1.4600 to 1.4699 and 2.4600 to 2.4699, where each 

number is reserved for aeronautical use LN (Luftfahrt Norman). To distinguish the two material (Werkstoff) 

numbers we have labled the German Material (Werkstoff) numbers DIN and the German Aeronautical 

material (Werkstoff) numbers LN. Some alloys have the material number and some have the aeronautical 
material number and some alloys have both numbers. 

The heat treatment and various conditions of an alloy are denoted by a number following the specification 

number and separated from it by a second dot, e.g., 1.4974.4 and 1.4974.9 (see below under the condition 
heading). 

This numerical identification system is approved by 'Deutscher Normenausschuss' and is known as the 
DNA-System. 

ALLOY MATERIAL (WERKSTOFF) SYSTEM 

Listed below are data on two heat resisting steels (Superalloys) and five non-ferrous heat resisting alloys 

Superalloys produced in Germany. These seven alloys are those of iron, nickel and cobalt based alloys, most 

widely used for heated and stressed applications in aircraft and their power plants and all of them are 
similar to either U.K. or U.S. alloys. 

Examples of some typical material (Werkstoff) numbers of superalloys covered and their U.K. or U.S. 
equivalents together with the conditions andforms in which they are produced are listed below: 

1.4944 LN - Precipitation Hardenable Nickel-Chromium-Titanium-Steel 
1.4944.4 LN - Sheet; Strip; Plate; Bars; Forgings 

1.4944.9 LN - Sheet; Strip; Plate; Bars; Forgings 

1.4974 LN - Cobalt-Chromium-Nickel-Steel 
1.4974.3 LN - Precision Castings 

1.4974.4 LN - Bars; Forgings 

1.4974.9 LN - Sheet; Strip; Plate; Bars; Forgings 

2.4630 LN - Nickel Forging Alloy Ni Cr 20 Ti 

2.4630.1 LN - Sheet; Strip; Bars; Forgings; Seamless Tubing 

2.4631 LN — Sheet; Strip; Bars; Forgings; Seamless Tubing 

2.4631 LN - Nickel Forging Alloy NiCr 20 TiAl 
2.4631.1 LN - Sheet; Strip; Bars; Forgings 

2.4631.7 LN - Sheet; Strip; Bars; Forgings 

2.4632 LN - Nickel Forging Alloy Ni Cr 20 Co 18 Ti 
2.4632.1 LN - Sheet; Strip; Bars; Forgings 

2.4632.7 LN - Sheet; Strip; Bars; Forgings 

2.4634 LN - Nickel Forging Alloy Ni Co 20 Cr 15 Mo Al Ti 
2.4634.1 LN - Sheet; Strip 
2.4634.4 LN - 

2.4634.7 LN - Sheet; Strip; Bars; Forgings 

(U.S. A-286) 

(U.S. N-155) 

(U.K. Nimonic75) 

(U.K. NimonicSOA) 

(U.K.Nimonic90) 

(U.K. Nimonic 105) 

2.4965 LN Chromium-Tungsten etc. (U.K. L605) 
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TABLE 9.     (Continued) 

Footnotes 

CONDITION NOMENCLATURE OF MATERIAL (WERKSTOFF) NUMBERS 

The number denoting the heat treatment and condition follows the alloy specification number and is 

separated from it by a dot, e.g., 1.4974.4. The numbers designating the condition have the following 
meanings: 

Condition No. Steels Non-Ferrous 

0 As manufactured As manufactured 
1 Normalized Soft 
2 Soft annealed Cold worked (1/8 
3 Heat treated to good 

machinability 
Hard 

4 Quenched and tempered Cold age-hardenec 
5 Quenched and tempered Cold age-hardenec 

7 

8 

9 

Quenched and tempered 

Cold worked 

Cold worked 

Special treatment 

3/4 hard) 

straightened 

Cold age-hardened and work 

hardened 

Warm age-hardened 

Hard drawn 

Special treatment 

Because the same steel is frequently used in several conditions, three different numbers are provided for the 

condition 'quenched and tempered'. The number '6' indicates the condition with the highest strength, 

number '5' medium strength and number '4' the lowest strength for the same steel. Similarly, two numbers 

are provided for the 'cold worked' condition.  Number '7' indicates medium grade and number '8' high 
grade cold working 

(b)   EXPLANATION OF DIN DESIGNATION (BEGEICHNUNG) ABBREVIATIONS 

In the German Specifications (designations) DIN 17006) the preceding number indicates the alloys average 

carbon content percentage in some cases, however, this is omitted, for example X18 = 0.18% Carbon, or 
X 8 = 0.08% Carbon. A preceeding letter g means a cast alloy (guss). 

The remainder of the alloy designation shows the important chemical element (symbols) contained in order 

of the decreasing alloy percentage content. The numbers following the chemical elements represent the 

average percentage of the alloy elements also in decreasing order of percentage contents e.g.. 

Designation Nominal Composition 

X 18CrMoVNb12 1 

XSCrCoNiMo 10 6 
NiCr20Ti 

X 5 NiCrTi 26 

NiCo20Cr19MoAITi 

CoCr20W15 

NiCr22FeMo 

NiFeCr12Mo 

G-X15CrNiCo21 20 20 

0.18 C, 12 C, 1 Mo + Vand Nb 

0.08 C, lOCr, 66 + Ni and Mo 

Balance Ni,20Cr+ Ti 

0.05 C, Balance Ni, 26 Cr + Ti 

Balance Ni, 20 Co, 15 Cr + Mo, Al, and Ti 
Balance Co, 20 Cr, 15 W 

Balance Ni, 22 Cr + Fe and Mo 

Balance Fe, 43.5 Ni, 12 Cr + Mo 

Cast alloy 0.15 C, Cr 21, Ni 20, Co 20 
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TABLE 10.    TYPICAL SUPERALLOYS SPECIFIED (TEMPORARILY) BY THE INTERNATIONAL 
ORGANIZATION FOR STANDARDIZATION (ISO) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 

AI1.35,Cr23,Fe14.1,Ni60.5 

AI0.38,Cr21,Fe46,Ni32.5,Ti0.38, 
00.05 

AI0.38,Cr21,Fe46,Ni32.5,Ti0.38 
00.08 

Or20.5,Fe44.5,Ni32,Ti1.3 

AI0.15,0r21.5,0u2.2,Fe30,Mo3, 
Ni41.8,110.9 

Or20,Ou3.5,Fe/Bal39,IVIo2.5,Ni35.0 

0r19.5,Fe4,Ni75,Ti0.4 

AI0.5,Oo20,Or20,Mo5.9,Ni51,Ti2 

Oo0.5,Or0.5,Fe1.0,Mo28,Ni/Bal70 

Oo1.5,Or22,Fe18.5,Mo9,Ni/Bai47.3, 
W0.6 

Oo2.5,Or0.6,Fe5,Mo28,Ni/Bal62,V0.3 

0o2.5,0r15.5,Fe5.5,Mo16,Ni/Bal55.4, 
V,0.35,W3.75 

Related 

ISO Temporary 
Alloy Designation Number 

Related 
UNS Number 

International 
Common Name(s) 
or Designation(s) 

Group 2. Cr,Ni ,Fe Alloys 

5 N06601 
N06601 

Inconel Alloy 601 
NlcralZ A 

8 N08800 
N08800 

Incoloy Alloy 800 
Nicral 0 

N08800 
N08800 

Pyrad 33 
AT 30 

N08800 N0F2 

9 N08810 
N08810 

Incoloy Alloy BOOH 
Nicral 02 

N08810 Ohromax 
N08810 N0F2H 

10 N08801 
N08801 

Incoloy Alloy 801 
Nicral 0T 

11 N08825 
N08825 

Incoloy Alloy 825 
Nicral K25 

21 - 20 0b 3 
- Nicromaz 20 

Group 4. Nickel Base Alloys 

12 

16 

18 

19 

23 

24 

- Nlmonic75 
- ATGR 
- P.E.R.1 

- Nlmonic 263 
- ATGWO 
- P.E.R.263 

N10665 Hastelloy B-2 
N10665 ADNI0 265D 

N06002 Hastelloy X 
N06002 ATGE 
N06002 Pyrad 49D 

N10001 Hastelloy B 
N10001 NjMo30 

N010276 Hastelloy 0-276 
N010276 NiMo160r15W 
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TABLE 10. (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
ISO Temporary 

Alloy Designation Number 
Related 

UNS Number 

Related 
International 

Common Name(s) 
or Designation(s) 

Group 4.  Nickel Base Alloys (Continued) 

Co1.0,Cr16,Fe1.5,Mo15.5,Ni/Bal65.7, 
110.35 

25 N06455 
N06455 

Hastelloy C-4 
NiMo16Cr16Ti 

Co1.2,Cr22.2,Fe19.5,Mo6.5,Nb/Cb2.0, 
NI/Bal48.1,W0.5 

26 N06007 Hastelloy G 

Cr15.5,FeB,Ni72 min 27 LC-NiCr15Fe 
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TABLE 11.    TYPICAL SUPERALLOY OFFERED IN ITALY 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
Italian Alloy 
Designation 

Group 2. Cr.Ni.Fe Alloys 

AI0.38,Cr21,Fe/Bal46,N 132.5,710.38 AT 30 

AI0.38,Cr21,Fe/Bal46,Ni32.5,Ti0.38 Chromax 

Related 
International 

Related Common Name(s) 
UNS Number or Designation(s) 

N08810 Incoloy Alloy 800 
N08810 ISO No. 8 

N08810 Incoloy Alloy BOOH 
N08810 ISO No. 9 
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TABLE 12.    TYPICAL SUPERALLOYS OFFERED IN JAPAN 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
Japanese Alloy 

Designation 
Related 

UNS Number 

Related 
International 

Common Name(s) 
or Designation(s) 

Group 2. Cr,Ni,Fe Alloys 

AI0.38,Cr21,Fe/Bal46,NI32.5, 
Ti0.38,C0.05 

NCF2 N08800 
N08800 

Incoloy 800 
ISO No. 8 

AI0.38,Cr21,Fe/Bal46,Ni32.5, 
Ti0.38,C0.08 

NCF2H N08810 
N08810 

Incoloy BOOH 
ISO No. 9 
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TABLE 13.    TYPICAL SUPERALLOYS SPECIFIED BY SWEDEN 

Nominal Composition, 
weight percent 

Royal Swedish 
Air Board Specifications 

Related 
UNS Number 

Other 

International 

Common Name(s) 

Designation(s) 

Cr19.5,Fe4,Ni75,Ti0.4 MH.05 

AI0.63,Cr21,Ni75,Ti2.45 MH.07 

AI1.5,Co16.5,Cr19.5,Ni59,Ti2.5 MH.10 

MH.45 

AI4.7,Co20,Cr15,IVIo5,Ni53,Ti1.2 IVIH.14 

AI0.25,Cr13.5,Fe34,Mo6.2,Ni42.7, 
Ti2.5 

MH.16 

— Nimonic75 

RGTo 

BSHR5 

BSHR203 

BSHR403 
BS2HR504 

Ni-P91-HT 

NC20T 
2-4630 LN 

NiCr20Ti 

ATG R 

N07080 NimonicSOA 

N07080 RGT 3 

N07080 BS2HR 1 

N07080 BSHR201 

N07080 BS2HR401 

N07080 BSHR601 

N07080 Ni-P95-HT 

N07080 2.4631 LN 

N07080 NC20TA 

N07080 NICr20TiAI 

N07080 RGT 3 

N 07 080 ATG S3 

N07090 Nimonic90 

N 07090 RGT 12 

N07090 BS2HR2 

N07090 BS2HR202 

N07090 BSHR402 

N07090 BS2HR502 

N07090 BS2HR501 

N07090 BS2HR503 

N07090 NI-P96-HT 

N07090 2.4632 LN 

N07090 NO 20 KTAt 

N07090 NiCr20CO18Ti 

N07090 RGT 12 

N 07 090 ATG S4 

— Nimonic 105 

BSHR3 
NI-P61-HT 

2.4634 LN 

NKCD20ATv 

NiCoCr 15MoAITi 

RGT 16 

N09901 Incoloy901 

N09901 Nimonic 901 

N09901 BSHR53 

N 09901 BSHR404 
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TABLE 13.  (Continued) 

Nominal Composition 

Royal Swedish 

Air Board Specifications 

Related 

UNS Number 

Other 

International 

Common Name(s) 
Designation(s) 

Co1.5,Cr21.5,Fe18.5,Mo9,NI48, 

W0.6 
MH.03 

AI0.5,Cr19,Fe18.5,Mo3.05, 

Nb/Cb5.13,Ni52.5,Ti0.9 

MH.06 

AI0.7,Cr15.5,Fe7,Nb/Cb0.95, 

Ni73,Ti2.5 
MH.04 

AI6.1,B,Cr12.5,Fe2.5,Mo4.2, 

Nb/Cb2,Ni/Bal70.9,Ti0.8,Zr0.10 
MH.31 

N09901 Fe-PA 99-HT 

N09901 AMS 5660 

N09901 AMS 5661 

N09901 Z8 NC DT42 

N09901 2.4662 LN 

N09901 NiCr15MoTi 
N09901 RGT8 

- NimonicPE 13 

BSHR 6 

BSHR204 

Ni-P 93-HT 

NC 22 FeD 

2-4665 LN 

NiCr22 Fe 18 Mo 

N07718 lnconel718 

N07718 Ni-P 100-HT 

N07718 NC19FeNb 

N07718 2-4668 LN 

N07718 NiCr19NbMo 

N07718 AMS 5589, 

N07718 AMS 5590, 
N07718 AMS 5596, 

N07718 AMS 5597, 

N07718 AMS 5662, 

N07718 AMS 5663, 

N07718 AMS 5664, 

N07718 AMS 5832 

N07718 RGT601 

N07718 HTGC1 

N07750 Inconel X-750 

N07750 NC 15 FeT(Nb) 

N07750 5542,5582, 

N07750 5598,5667, 

N07750 5668,5669, 

N07750 5671,5698, 

N07750 5699, and 5778 

N07750 RGT6 

N07750 ATG F 

N07713 Nimocast713 

N07713 Alloy 7BC 
N07713 BSHC203 

N07713 Ni-C98-HT 

N07713 NC 13 AD 
N07713 5391 

N07713 2.4670 LN 

N07713 ATGS9 
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TABLE 15.    TYPICAL SUPERALLOYS OFFERED IN THE UNITED KINGDOM 

Related 
Nominal Composition, Related International 

weight percent United Kingdom                   UNS Common Name(s) 
(Essential Elements Only) Alloy Designation                 Number or Designations 

Group 1. Ferritic (Martensltic) Stainless Steels 

B,Cr11.5,Fe/Bal56.2,Mo0.6,Nb/Cb0.2, HeclaH.G.T.4   
N0.07,V0.2 

Cr12,Fe/Bal82.7,Mo1,Ni1.25,V1 Jethete M. 160                               - - 

AI4.5,Cr20,Fe74.4,TI0.5,Y2O3 0.5 lncoloyMA956                              - 

Group 2. Cr,Ni,Fe Alloys " 

Cr10.5,Fe/Bal88.1,Mo0.75,Nb/Cb0.45, 
V0.15 

Cr14,Cu2.5,Fe/Bal71.1,Mo2,NI9.5,Ti0.7 

Cr22,Fe/Bal62,Ni13,W3 

Cr18,Fe/Bal70.7,Ni18,Ti0.6 

Cr17.5,Fe/Bal68.1,Nb/Cb1.2,Ni11 

Cr14,Fe/Bal66.8,Si1.5,Ni14,W6 

B,Cr16,Fe/Bal66.4,Ni13,Ti0.5,W3 

Cr16.5,Fe/Bal69.2,Ni11.5,Ti0.4,W1 

Cr13,Fe/Bal67.5,Nb/Cb1,Ni13.5,W2.5 

Crl 1.5,Fe/Bal85.5,Mo0.65,Nb/Cb0.25, 
Ni0.6,V0.3 

Cr12,Fe/Bal81.5,Nb/Cb0.8,Ni2.5 

Cr32.2,Fe/Bal59.5,Ni 12.3,W3 

AI0.38,Cr21,Fe45,Ni32.5,Ti0.40 

448 

467 

Era H. R. 6W (C) (Cast) 

F.D.P. 

F.C.B. (T) 

F.V.S. 

G.4 

G.9 

G. 21 

H.46 

H.59 

H. R. Crown Max 

Incoloy 800 

AI0.3,Cr21,Fe45,Ni32,Ti0.40 

AI0.58,Cr21,Fe46,Ni32.5,Ti0.75 

Cr20,Fe/Bal58,Ni20,Mn1,S1.0 

Cr18,Fe42,Ni46,Si2.3,Mn1 

Incoloy 800H 

Incoloy 802 

Incoloy 840 

Incoloy DS 

N08800 Incoloy 800 
N08800 25 NC 35 20 
N08800 2.4856 
N08800 Nicral C 
N08800 ISO No. 6 
N08800 ISO No. 8 

N08810 Incoloy 800H 
N08810 ISO No. 9 
N08810 Nicral C2 
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TABLE 15.  (Continued) 

Related 
Nominal Composition, Related International 

weight percent United Kingdom                    UNS Common Name(s) 
(Essential Elements Only) Alloy Designation                 Number or Designations 

Group 2. Cr,Ni,Fe Alloys (Continued) 

Cr19,Fe/Bal65.8,Nb/Cb1.2,Ni12 R.20 - 

Cr22.5,Fe/Bal61.3,Ni 11.5,W2.7 R. 22 (Cast) - 

Cr21.5,Fe/Bal59.1 ,Ni 17.5,Ti0.48 R.45 - 

Cr19,Fe/Bal67.9,Ni9.5,W1.4,SI2.25 R.47 - 

Cr14,Cu4,Fe/Bal57.9,Mo4,Ni18,Ti0.6 Rex 78 - 

Group 3. Cr.Ni.Co^e Alloys 

Co7,Cr16,Fe/Bal50.7,Mo2.5, 326   
Nb/Cb1.75,Ni18.5 

Co7,Cr17,Cw3,Fe/Bal52,Mo3,Ni17,Ti0.8 337 - 

Co10,Cr13,Fe/Bal54.5,Mo1.8,Nb/Cb3, G. 18B _ 
Ni13,W2.5 

Co10,Cr19,Fe/Bal48.5,Nb/Cb3,Ni19,W2.5 G. 19 (Cast) - 

B,Co6.7,Cr10.5,Fe/Bal78.6,Mo0.8, H.53 _ 
Nb/Cb0.45,Ni0.7,V0.55 

Co7,Cr10.5,Fe/Bal77,Mo0.4,Nb/Cb1.85, 
Ni0.8,V0.35 

Co12,Cr17,Fe/Bal49.6,Mo2.9,Nb/Cb1, 
N,Ni15,W2.5 

Co20,Cr21,Fe/Bal32.6,Mo2.9,Nb/Cb1, 
N,NI20,W2.5 

Co12,Cr17,Fe/Bal49.6,Mo2.9,Nb/Cb1, 
N,Ni15,W2.5 

Co20,Cr21,Fe/Bal32.6,IVIo2.9,Nb/Cb1, 
N,Ni20,W2.5 

Co9.5,Cr14.3,Fe/Bal52,Mo2,Nb/Cb2.8 
Ni14.6 

AI5,B,Co10,Cr10,Mo4,Ni/Bal65.8, 
TI5,Zr0.12 

AI6,B,Cr6,Mo2,Nb/Cb1.5,Ni/Bal73.2, 
W11,Zr0.12 

H.58 

Hecla E. M. 35 (C) (Cast) 

Hecla M. M. 35 (C) (Cast) 

Hecla E.M. 20 

Hecla M. M. 20 

Rex 326D 

Group 4. Nickel Base Alloys 

EPK 36* (Cast) 

EPD 16* (Cast) 
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TABLE 15.  (Continued) 

Related 
Nominal Composition, Related International 

weight percent United Kingdom UNS Common Name(s) 
(Essential Elements Only) Alloy Designation Number or Designations 

Group 4. Nickel Base Alloys (Continued) 

Cr19.5,Fe8,Mo3.1,Nb/Cb1.5,Ni/Bal61, G. 39 (Cast)     
Ta1.5,W3 

All ,Co8,Cr20,Fe1 ,Mo6,Ni/Bal61.4,Ti 1.7 G. 44 (Cast) - - 

Cr19.5,Mo3,Nb/Cb1.5,Ni/Bal68.9,Ta1.5,W3 G. 54 (Cast) - - 
AI2.5,B,Cr15,Fe1,Mo4,Ni/Bal72.4,Ti2.5,W2 G. 55 (Cast) - - 

Cr15.5,Fe8,Ni/Bal75.4 G. 63 - - 

AI6,B0.25,Cr11,Fe5,Mo3,Nb/Cb2, G. 64 (Cast) — — 
Ni/Bal62.3,W3.5 

AI6,Bo22,Cr15.5,Fe5,Mo3,NI/Bal64.2,Ti1, G.67 (Cast) _ _ 
W4,Zr 

AI4.2,B,Co19,Cr15,Mo6,Ni/Bal52.2, G. 70 _   
Ti3.5,Zr 

AI4.5,Co26/Cr15,Mo4.5,Ni/Bal47.4,Ti2.5 G. 73 (Cast) - - 

AI0.7,Cr21.5,Mo9.7,Ni/Bal64.7,Ti2.5 G. 76 (Cast) - - 

AI2,Cr16,Ni/Bal78.9,Ti3.0 G.82 - - 

AI2,B,Co10,Cr10,Mo10,Ni/Bal63.9,Ti3 G.83 - - 

AI1.5,B,Co14,Cr20,Mo4.5,Ni/Bal56.9, G.85 _ — 
Ti3,Zr 

AI6.2,B,Co10,Cr9.5,IVIo4,Nb/Cb4, G. 94 (Cast) _   
Ni/Bal62.2,W4 

AI2.45,Cr15,Mo5,Ni/Bal75,Ti2.25 G.95 - - 

AI0.2,B,Cr13,Mo5.5,Ni42.5,Ti2.75 G. 101 - - 

Co1.5,Cr22,Fe18.5,Mo9,Ni/Bal46.6,W0.75 G. 103 - - 

AI6,B,Co15,Cr5,Mo3.5,Ni/Bal54.3,Ta8,W8 G. 104 (Cast) - - 

AI1.35,Cr23,Fe14.1,Ni60.5 Inconel 601 N06601 Inconel 601 
N06601 AMS5718 
N06601 AMS 5870 

Al 1.0,Co12.5,Cr22,Mo9,Ni54 Inconel 617 - Inconel 617 

Cr48,Ni51,Ti0.35 Inconel 671 - Inconel 617 

AI0.2,Co0.5,Cr16,Fe40,IVIo0.5, Inconel 706 N09706 Inconel 706 
Nb/Cb2.9,Ni41.5,Ti1.75 N09706 AMS 5605,5606, 

N09706 5701,5702,5703 
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TABLE 15.  (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
United Kingdom 

Alloy Designation 

Related 
Related International 

UNS Common Name(s) 
Number or Designations 

Group 4. Nickel Base Alloys (Continued) 

AI0.05,Cr19,Fe18.5,Mo3.05,Nb/Cb5.13 
Ni52.5,Ti0.9 

Inconel 718 

AI0.7,Cr15.5,Fe7,Nb/Cb0.95,Ni73,Ti2.5 Inconel X-750 

AI0.3,Cr20,Ni/Bal78.6,Ti0.5,Y2O3 0.6 

AI6.3,Cr5.7,Mo2,Ni/Bal71.3,Ta3,W1 

Co3,Cr20.5,Fe/Bal16.8,Mn1.6,Mo2.7, 
Nb/Cb2.9,Ni46.5,Ti1.2,W3.5 

Cr19,Fe4,Ni75,Ti0.4 

Inconel MA 754 

M-22 (Cast) 

Multi-Alloy 

Nimonic 75 

N07718 
N07718 
N07718 
N07718 
N07718 
N07718 
N07718 
N07718 
N07718 
N07718 
N07718 

N07750 
N07750 
N07750 
N07750 
N07750 
N07750 
N07750 
N07750 
N07750 
N07750 

Inconel 718 
Ni-P 100-HT 
2.4668 LN 
MH.06 
ATG C1 
ISO No. 7 
NiCr 19NbMo 
NC 19FeNb 
AMS 5589,5590, 
5596,5597,5662, 
5663,5664,5832 

Inconel X-750 
MH.04 
NC 15FeT{Nb) 
NC 15TNb A 
ATG F 
ISO No. 6 
AMS 5542,5582, 
5598,5667,5668, 
5669,5671,5698, 
5699,5778 

Nimonic 75 
Ni-P91-HT 
MH.05 
ATG R 
ISO No. 12 
2.4630 LN 
NiCr20TI 
NC20T 
BSHR 5 
BSHR 203 
BSHR 403 
BS2HR 504 
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TABLE 15. (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
United Kingdom 

Alloy Designation 

Related 
Related International 

UNS Common Name(s) 
Number or Designations 

AI0.63,Cr21,Ni25,Ti2.45 

AI1.4,Cr19.5,Ni75,Ti2.4 

Group 4. Nickel Base Alloys (Continued) 

Nimonic 80 N07080 

Nimonic BOA 

AI1.9,Cr30,Ni66,Ti1.8 

Co0.03,Cr25,Mg0.015,Mo10,Ni64.5 

AI1.5,Co16.5,Cr19.5,NJ59,Ti2.5 

AI1.2,Co20,Cr28.5,Ni47.5,Ti2.3 

AI2,Co18,Cr19.5,Fe5,NI/Bal50,Ti4 

AI5,Co19.5,Cr11,Fe2,Mo5,Ni/Bal54.7, 
Til.5 

AI1.4,B,Co19.7,Cr24.2,Mo1.5,Nb/Cb1, 
Ni/Bal50.6,Ti3,Zr0.05 

Nimonic 81 

Nimonic 86 

Nimonic 90 

Nimonic 91 

Nimonic 95* 

Nimonic 100* 

Nimonic 101 

N07080 Nimonic BOA 
N07080 Ni-P95-HT 

N07080 MH.07 

N07080 2.4631 LN 

N07080 NiCr20TiAI 
N07080 NC 20 TA 

N07080 BS2HR 1 

N07080 BS HR 201 

N07080 BS2HR401 

N07080 BSHR601 
N07080 ATG S3 
N07080 ISO No. 13 

N07090 Nimonic 90 

N0709Q Ni-P96-HT 

N07090 MH.10 

N07090 MH.45 

N07090 2.4632 LN 

N07090 NiCr20Co 18 Ti 

N07090 NC 20 KTAt 

N07090 NC 20 KTA 

N0709Q BS 2HR 2 

N07090 BS2HR 202 

N07090 BSHR402 

N07090 BS2HR 502 

N07090 BS2HR 501 

N07090 BS2HR 503 

N07090 ATGS4 

N07090 ISO No. 14 
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TABLE 15.  (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 

Related 
Related International 

United Kingdom                    UNS Common Name(s) 
Alloy Designation                 Number or Designations 

Group 4. Nickel Base Alloys (Continued) 

Nimonic 105                                    - Nimonic 105 
— Ni-P61-HT 
— 2.4634 LN 
— MH.14 
— NiCoCr 15 MoAITi 
— NKCD20ATV 
— ISO No. 15 
- BSHR3 

Nimonic 115                                    - Nimonic 115 
— Ni-P102-HT 
— 2.4636 LN 
— NiCoCr 15 MoAITi 
— NCK15ATD 
— BSHR4 

AI4.7,Co20,Cr15,IVIo5,Ni53,Ti1.2 

AI5,Co13.2,Cr14.2,Mo4,Ni59,TI4 

AI4.9,B,Co14.9,Fe0.7,Mo3.55,Ni/Bal56, Nimonic 118 
Ti3.85,Zr0.045 

AI0.5,Co20,Cr20,Mo5.9,Ni51 ,Ti2 Nimonic 263 

AI0.3,Cr12.5,Fe35,Mo5.7,Ni42.5,Ti2.9 Nimonic 901 

AI0.06,B,Co1,Cr12.5,Fe/Bal27.3,Mo6, 
Ni49.5,Ti3.7 

AI0.85,B,Co1,Cr18,Fe/Bal32.8,Mo5.25, 
Ni39,Ti2.35,Zr0.005 

Nimonic 942 

Nimonic PE11 

Nimonic 263 
Ni-P105-HT 
ISO No. 16 
NCK 20 D 
BSHR 10 
BSHR 206 

Nimonic 901 
Fe-PA 99-HT 
2.4662 LN 
MH.16 
NiCr 15MoTi 
Z8 NC DT42 
ISO No. 17 
AMS 5660,5661 
BSHR 53 
BSHR 404 

Nimonic PE 11 
DTD 5037 
Z8 NC D38 
X8NiCrMoTi38 18 
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TABLE 15. (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
United Kingdom 

Alloy Designation 

Related 
Related International 

UNS Common Name(s) 
Number or Designations 

AI1.2,Cr16.5,Fe34,Mo3.3,Ni43.5,Ti1.2 Nimonic PE16 

Group 4. Nickel Base Alloys (Continued) 

Co1.5,21.5,Fe18.5,Mo9,Ni48,W0.6 Nimonic PE13 - Nimonic PE 13 
Ni-P93-HT 
2.4665 LN 
MH.03 
NC22FeD 
NiCr22Fe18Mo 
BSHR6 
BSHR204 

- Nimonic PE 16 
NW 11 AC 
X8 NiCrMoTIAI 43 16 
BSHR11 
BS HR 207 

- Nimonic PK 25 
2.4666 

- Udimet 500 
Ni-P 94-HT 
NKCD20ATw 
NKCD20ATw 
AMS 5751,5753 
2.4983 
ATG W2 
NC 20 KDTA 
NiCrlSCo 
RGT14 
NCK18DAT 

AI2.7,Co17.5,Cr18,IVlo4,Ni54,Ti2.9 Nimonic PK25 

AI0.5,B,Co14,Cr20,Fe0.05,Mo4.5, 
Nb/Cb5,Ni/Bal53.3,Ti2.3 

AI2,B,Co14,Cr18.5,Fe0.25,iVlo7, 
Ni/Bal55.9,Ti2 

AI1.4,B,Co13.5,Cr19.5,Cu0.10,Fe2, 
Mo4.3,Ni/Bal55,Ti3,Zr 

Nimonic PK31 

Nimonic PK33 - Nimonic PK 33 
- DTD 5057 
— NiCr18Co14MoTiAI 
- NC 19 KDu/v 

Nimonic PK50 N07001 Waspaloy 
N07001 NC20K 14 
N07001 AMS5544,5704, 
N07001 5706,5707,5709, 
N07001 5828 
N07001 Nimonic PK50 
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TABLE 15. (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 

United Kingdom 
Alloy Designation 

Related 
Related International 

UNS Common Name(s) 
Number or Designations 

Group 4. Nickel Base Alloys (Continued) 

AI1.2,Co17,Cr18.5,Ni60,Ti2.2 

AI0.2,Co3,Cr20,Fe5,Ni/Bal57.7,Ti0.4 

AI1.3,Cr19.5,Ni76,Ti2.5 

AI1.2,Co16,Cr20,Fe5,Ni/Bal54.6,Ti2.4 

Co10,Cr22,Mo10,Ni57 

AI0.9,Co16,Cr20,Fe5,Ni/Bal55.7,TI1.6 

AI4.8,Co20,Cr10,Fe2,IVlo5,Ni/Bal53.8, 
Ti3.7 

AI0.5,Co20,Cr20,Mo5.9,Ni51 ,Ti2 

AI6,Cr13.5,Mo4.5,Ni72,Ti0.9 

AI6,Cr12,Mo4.5,Ni74,Ti0.7 

AI3.4,Co8.5,Cr16,Mo1.8,Ni61,Ta1.6, 
Ti3.4,W2.5 

AI3.4,Co8.5,Cr16,Mo1.8,Ni61,Ta1.6, 
Ti3.4,W2.5 

AI1.9,Co19,Cr22.4,Nb/Cb1,Ni48,Ta1.4, 
Ti3.7,W2 

AI6,Cr6,Mo2,Ni73,W10.5 

Nimoloy PK37 

Nimocast 75 
Ross Vac 54 
ANC8 

Nimocast 80 
Ross Vac 45 
ANC9 

Nimocast 90 
Ross Vac 29 
ANC10 

Nimocast 242 

Nimocast 257 

Nimocast 258 

Nimocast 263 

Nimocast 713 

Nimocast 713LC 

Nimocast 738 

Nimocast 738LC 

Nimocast 739 

Nimocast PD21 

Nimocast 75 

Nimocast 75 
BS 3145/3 

Nimocast 90 
BS 3146/3 

BS3146 

N07713 Nimocast 713 
N07713 Ni-C 98-HT 
N07713 2.4670 LN 
N07713 IVIH.31 
N07713 G-NiCr13Ai6MoNb 
N07713 Alloy 713 C 
N07713 NC 13 AD 
N07713 AMS 5391 
N07713 BSHC203 

— Alloy 713 LC 
- Low Carbon variety 

of 713 
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TABLE 15.  (Continued) 

Nominal Composition, 

weight percent 

(Essential Elements Only) 
United Kingdom 

Alloy Designation 

Related 

Related International 

DIMS Common Name(s) 

Number or Designations 

Cr20,Fe3,Mo6,Ni61,W2.5 

Group 4. Nickel Base Alloys (Continued) 

Nimocast PE10 Nimocast PE 10 

Ni-C 103-HT 

NC20Nb 

BS HC 202 

AI5.5,Co15,Cr9.5,Mo3,Ni61,Ti4.7,V1 Nimocast PK24 N13100 

N13100 

N13100 

N13100 

N13100 

N13100 

Nimocast PK 24 

(IN 100) 

NK 15 CAT 

Ni-C 104-HT 

AMS 5397 

BS HC 204 

Co46,Cr19,Fe/Bal14.8,Mo2,Nb/Cb1.4, 
NI12.5,V2.8 

Co46,Cr19,Fe/Bal15.9,IVIo2,Nb/Cb1.3, 
Ni12.5,V2.8 

Co/Bal68.2,Cr20,Ni10,W15 

Co/Bal62,Cr27,Fe1 ,IVlo5,Ni3 

B,Co/Bal52.5,Cr25.5,Fe2,Ni10.5,W7.5 

Group 5. Cobalt Base Alloys 

G.32 

G. 34 (Cast) 

G.87 

Ross Vac 52 

Ross Vac 83 

R30021 HS21 
R30021 AMS 5385 

R30031 HS31 
R30031 X40 
R30031 AMS 5382 

*ln addition to the above United Kingdom Alloys, Union Carbide U. K. Limited, Giossop Derbyshire produces many U.S. 
type alloys of similar composition with the UCAR Alloy Designation e.g.. 

UCAR Alloy UCAR Alloy UCAR Alloy UCAR Alloy 

75 800 IN 100 R41 
80A 901 IN 102 S20/25Ti/Nb 
90 A286 IN 162 U-500 
601 C-130 IN 731 U-520 
626 C-242 IN 738 U-700 
700 C-263 IN 792 U-710 
702 C-1023 M-21 U-722 
706 FSX-414 M-22 Waspaloy 
713 GMR-235 M-252 X 
713CC GMR-235D M-509 X-40 
718 IVIC-102 X-45 

X-750 
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TABLE 16.    TYPICAL SUPERALLOYS OFFERED IN THE UNITED STATES 

Nominal Composition, 

weight percent 
(Essential Elements Only) 

Related 
United States                      UNS 

Alloy Designation                 Number 

Related 

International 

Common Name(s) 
or Designations 

Group 1. Ferritic (Martensitic) Steels 

Cr13,Fe/Bal81.2,Ni2,W3 Greek Ascoloy                           S41800 — 

Cr12,Fe/Bal83,Mn1,Mo2.75,NI0.3,V0.25 Lapelloy                                     S42300 — 

Crl 1.5,Cu2,Fe/Bal82,Mo2.75,Ni0.3,V0.25 Lapelloy C                                     — — 

Co6,Cr10.5,Cu 1.25,Fe/Bal86,IVlo4.75N PvrometX-12                                  - — 

Cr12.5,Fe/Bal82.8,Mn1,W3 418 — 

Crl 1.5,Fe/Bal83,Mo0.5,Ni0.5,V0.4,W2.5 419 — 

Cr12,Fe/Bal83.8,Mo1,NI0.7,V0.25,W1 422                                             S42200 — 

Cr12,F8/Bal82,Mo2.25,Ni0.2,V0.5,W1.7 422M - 

Group 1c . Age-Hardening Stainless Steels 

Co13,Cr14.5,Fe/Bal67,V0.4 AFC-77                                       K65770 — 

Cr15.5,Fe/Bal77.5,IVIo2.75,N,Ni4.25 AM 355 - 

Group 2 Chromium, Nickel, Iron Alloys 

AI0.2,B,Cr15,Fe/Bal53,Mn1.4,Mo1.25, 
Ni26,Ti2.15,V0.3 

A-286                                          K66286 

K66286 

K66286 

K66286 

K66286 

ATVS Mo 

Z 6 NCT 25 

FE-PA92-HT 

1.4980 

RGT 1 

Cr14.9,Fe/Bal50.8,Mn1.36,Ni27.4, ATV-3 
Si1.17,W4 

AI1.5,B,Cr13,Fe/Bal38.6,Mo5.5, CG-27 
Nb/Cb0.6,Ni38,Ti2.5 

AI1,Cr19,Fe/Bal50.5,Mo2,Ni24,Ti2.25,W1      Cinidur* 

B,Cr22,Fe/Bal63.5,Mn5,Mo1,Nb/Cb1, CRM-6D 
Ni25,W1 

B,Cr20,Fe/Bal69.3,Mn5,Mo2,Nb/Cb2, CRM-15D 
Ni5,N,W2 

B,Cr20,Fe/Bal64.6,Mn5,Mo1,Nb/Cb2, CRM-17D 
Ni5,N,W1 

Co5,Cr23,Fe/Bal56.5,Mn5,Mo1,Nb/Cb2, CRM-18D 
Ni5,N,W1 

Cr16,Fe/Bal61.9,Mn2,Mo1.55,Nb/Cb1.05,      Croloy 15-15N 
Ni15.N,W1.4 

N09027 
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TABLE 16.    (Continued) 

Nominal Composition, 

weight percent 
(Essential Elements Only) 

United States 

Alloy Designation 

Related 

UNS 
Number 

Related 
International 

Common Name(s) 
or Designations 

Group 2. Chromium, Nickel, Iron Alloys (Continued) 

Cr18,Fe/Bal68.7,Mn4,Mo1.3,Nb/Cb1, 

Ni5,W1.3 

Cr13.5,Fe/Bal55.8,Mo3,Ni25,TI1.75 

AI1,B,Cr15,Fe27,Mo4,Ni45,Ti3,W4 

CSA 

Discaloy 

D-979 

K66220 ATVS2 

K66220 FE-PA 93-HT 

K66220 Z 3 NOT 25 

K66220 Z 4 NCDT 20 

K66979 — 
N09979 — 

Cr19,Fe/Bal63.1,Nb/Cb1.2/Ni12,N,W3.2 EME - - 

AI0.65,B,Cr5.5,Fe/Bal65.3,Mn1.4, Gannaloy* - - 
Ni24.5,Ti2.25 

Cr15.2,Fe/Bal54,IVIo4.1,Nb/Cb2.2,Ni24.6 Gamma Cb* - - 

Co2.5,Cr22,Fe/Bal16,Mn1.5,Mo6.5, Hastelloy F — - 
Nb/Cb2,Ni45.5,Si1,W1 

Cr18.5,Fe/Bal67.5,Mn3.5,Ni9.5,P0.23 HNM - - 

AI0.38,Cr21,Fe46,Ni32.5,Ti0.38, Incoloy alloy 800 N08800 Nicral C 

N08800 25 NC 35 20 

N08800 ISO No. 8 

N08800 2.4856 LN 

N08800 1.4176 DIN 

AI0.27,Cr21,Fe46,Ni32.5,TI0.38,Cu0.75 Incoloy alloy 800H N08810 Nicral C2 

N08810 ISO No. 5 

Cr20.5,Fe44.5,Ni32,Ti1.13 Incoloy alloy 801 N08801 Nicral CT 

N08801 ISO No. 10 

AI0.58,Cr21 ,Fe46,Ni32.5,Ti0.15 Incoloy alloy 802 - - 

AI0.3,Cr29.5,Fe25.4,Ni41,Ti0.6 Incoloy alloy 804 - - 

Al0.15,Cr21.5,Cu2.2,Fe30,Mn1,Mo3, Incoloy alloy 825 N08825 NC21 FeDU 

Ni41.8,Ti0.9 N08825 Nicral K25 

AI0.25,Cr13.5,Fe34,Mo6.2,Ni42.7,Ti2.5 Incoloy alloy 901 N09901 - 

AI0.25,B,Cr14,Fe/Bal40.1,IV!o4,Ni33,Ti2, J-1300,M-308 — — 
W5.5,Zr0.15 

AI1.4,Cr18,Fe/Bal39.3,Mo4,Ni35,Ti2.25 M-813 - - 

Cr33,NI50,W17 "MO-RE" 2* - - 

Cr27,Fe/Bal 16.2,Ni48,Mn 1.3,Si 1 ,W6 NA-22H* - - 
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TABLE 16.    (Continued) 

Related 
Nominal Composition, Related International 

weight percent United States UNS Common Name(s) 
(Essential Elements Only) Alloy Designation Number or Designations 

Group 2. Chromium, Nickel, Iron Alloys (Continued) 

AI1,B,Co4,Cr13,Fe/Bal28.6,Mo6,Ni44,Ti3 Pyromet 860 - — 

Cr14,Fe/Bal52.4,Mo4,Nb/Cb4,Ni20,W4 S-495 - - 

Cr18.5,Fe/Bal52.9,Mn1.2,Mo4,Nb/Cb4, S-588 — - 
Ni20,W4 

Cr26,Fe/Bal55.4,Mn1,Nb/Cb1,Ni15,Si1 Thermalloy 40A2 - - 

Cr15,Fe/Bal45.8,Mn1,Nb/Cb1,Ni35,Si1.7 Thermalloy 50CQ - - 

AI1.4,Cr17.8,Fe/Bal49.7,Mn1.7,Mo2.5, Turbaloy 13 — - 
Ni23.6,Ti1.4,W1 

AI0.15,B,Cr16,Fe/Bal55,Nb/Cb0.5,Ni25, Unitemp212 — - 
Ti4,Zr0.057 

AI0.25,B,Cr14.8,Fe/Bal52.2,Mo1.25,Ni27, V-57 - - 
Ti35,V0.5 

B,Cr13.5,Fe/Bal54.5,IVln1.75,Mo1.8,Ni25, W-545 K66545 — 
Ti2.85 

Cr16,Fe/Bal50.7,Mn1.35,Mo6,Ni25,N 16-25-6 - - 

Cr15.9,Cu3,Fe/Bal62.4,Mo2.5,Nb/Cb0.45, 17-14 CuMo — — 
Ni14.1,Ti0.25 

Cr19,Fe/Bal66.8,Mn1 ,Mo1.25,Ni9, 19-9DL K63198 — 
Nb/Cb0.4,Ti0.3,W1.2 

Cr19.2,Fe/Bal66.7,Mn1,Mo1.50,NI9, 19-9DX K63199 — 
Ti0.55,W1.2 

Cr19,Fe/Bal68.3,Mo0.4,Nb/Cb0.44,Ni9, 19-9WMo K63199 — 
Ti0.4,W1.3 

Cr20.5,Fe/Bai67.3,Mo0.5,Nb/Cb1.3, 19-9WX — — 
Ni8.5,TI0.2,W1.55 

Cr29,Cu0.25,Fe/Bal59.5,Mn1.5,Mo0.25, 29-9 _   
Ni-19.5 

Group 2a.  High-Manganese Modifications 

B,Cr12.5,Fe/Bal64.6,Mn18,Mo3,N,V0.9 AF-7r 

Cr12.5,Fe/Bal64.9,Mn18,Mo3,Ni,V0.8 AF-183* 

Cr25,Fe/Bal46.9,IVIn12,Ni15,N0.45 CMN 

Cr21,Fe/Bal64,Mn11.5,N,Si2.6 Gaman H 

Cr22,Fe/Bal68,Mn8.5,N G-192* 
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TABLE 16.    (Continued) 

Nominal Composition, 

weight percent 

(Essential Elements Only) 

Related 
Related International 

United States UNS Common Name(s) 
Alloy Designation Number or Designations 

Group 2a.  High-Manganese Modifications (Continued) 

Cr21,Fe/Bal59.7,IVIn8.5,Mo1.5,Ni8,Po23 

Cr16,Fe/Bal52,IVln9.5,Mo2.25,Ni20 

B,Cr15,Fe/Bal50,Mn10,Mo2.25,Ni22,N, 

V0.25,Zr 

Cr16,Fe/Bal54.6,Mn7.5,Mo6,Ni25,N 

Cr20.5,Fe/Bal63.5,Mn9,Ni6.5,N 

Cr20.5,Fe/Bal63.5,Mn8.5,Ni3.5,N 

Cr19.75,Fe/Bal72.5,Mn8.25,Mo2.5,NI6,N 

Cr17,Fe/Bal66,Mn15,Ni1.25,N 

HTX 

Kromarc 55 

Kromarc 58 

16-15-6 

21-6-9 

22-4-9 

205 

216 

Group 3. Chromium, Nickel, Cobalt, Iron Alloys 

Col 1.5,Cr21 ,Fe/Bal44.9,IVln1.5,IVIo4.5, 

Nb/Cb0.75,Ni13,N,W1.5 

Co20,Cr21,Fe/Bal31.4,Mn1.5,Mo3,Ni20, 
W2.5 

B,Co12,Cr21,Fe/Bal40.1,Mn1.5,Mo4,Ni18, 
W2.5 

AI0.2,Co22,Cr18,Fe/Bal14.3,Ni42,Ti2.1 

Co12,Cr17,Fe/Bal47.7,Mn1.5,Mo3, 
Nb/Cb1,Ni15,W2 

Co21,Cr17,Fe/Bal30.7,Mn1.5,Mo3, 
Nb/Cb1,NI24,W2 

Co20,Cr21 ,Fe/Bal30.2,IVln1.5,Mo3, 

Nb/Cb1,Ni20,N,W2.5 

Haynes Alloy No. 56* 

Haynes Alloy No. 96' 

Haynes Alloy No. 99* 

K-42B* - - 

N-153* - - 

N-154* - - 

N-155, Multimet R30155 ATGX 
R30155 Z 12CNKDW20 
R30155 FE-PA91-HT 
R30155 1.4971 DIN 
R30155 RGT32 
R30155 1.4974 LN 

Co24,Cr17,Fe/Bal17.7,Mn1.5,Mo3, 

Nb/Cb1,Ni33,W2 

Co19.Cr18,Fe/Bal22.9,Mo3,Ni36,Ti2.6 

N-156* 

Refractaloy 26 

Co30,Cr20,Fe/Bal16.1,Mn2,Mo8,Ni21,W4.2    Refractaloy 70 

Co30,Cr20,Fe/Bal13.6,Mo10,Ni20,W5 Refractaloy 80* 

ATVS 7 Mo 

Z6NKCDT38 



191 

TABLE 16.    (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
United States 

Alloy Designation 

Related 
Related International 

UNS Common Name(s) 
Number or Designations 

Group 3. Chromium, Nickel, Cobalt, Iron Alloys (Continued) 

Co20,Cr14,Fe/Bal32.5,Mo4,Nb/Cb4, 
NI20,W4 

Co20,Cr20.5,Fe/Bal25.4,Mn1.25,Mo4, 
Nb/Cb4,NI20,W4 

5-497' 

S-590 R30590 
R30590 
R30590 

ATGXX 
Z 42 CKNDW 20 
RGT33 

AI6.1,B,Cr12.5,Fe2.5,Mo4.2,Nb/Cb2, 
Ni/Bal70.9Ji0.8,Zr 

Group 4. Nickel Base Alloys 

Alloy713C 

AI5.9,B,Cr12,Fe0.5,Mo4.5,Nb/Cb2/ Alloy 713LC 
Ni/Bal73.6,Ti0.6,Zr 

AI4,B,Co17,Cr15,Mo5.25,Ni/Bal55.2,Ti3.5 Astro! oy 

AI6,B,Co10,Cr8,FeO,35,Mo6,Nb/Cb0.1, B-1900 
Ni/Bal63.5,Ta4.3,Ti 1 ,W0.1 ,Zr 

AI6,B,Co10,Cr10,Mo3,Ni/Bal62.8,Ta7, B-1910 
Til.ZrO.I 

AI4.6,B,Co10,Cr10,Mo3,Ni/Bal62.8, DCM* 
Ta7,TI1,Zr0.1 

AI0.45,Co20,Cr20,M05.9,Ti2.15 C-263 

AI5,Cr15,Fe5,Mo5,Ni/Bal68.75 F-342 

AI4.5,Co10,Cr6,Mo1,Nb/Cb2,Ni/Bal60, Ford 406 
Ta6,Ti2,W8.5 

AI6,B,Cr5,Fe4,Mo15,Nb/Cb2,Ni/Bal66.6 GE-B-129 

AI3,Cr15.5,Fe10,Mo5.25,Ni/Bal63.19,Ti2 GMR 235 

AI3.5,Cr15.5,Fe4.5/Mo5,Ni/Bal68.4,Ti2.9 GMR 235D 

AI0.75,Cr27,Fe6,Mn1.25,Mo1.5, G-157* 
Ni/Bal60.22,Ti2,W1.5 

Co2.5,Cr0.6,Fe5,Mo28,Ni/Bal62,V0.3 Hastelloy B' 

N0713 Inconel 713 C 
N0713 ATGS9 
N0713 NC13AD 
N0713 NI-C98-HT 
N0713 2.4670 LN 

N0713 

Nl-P 105-HT 
ATG W0 
NCK 20 D 
2.4650 LN 

N10001 ARC 1628 
N10001 NO 27 Fe V 
N10001 ISO No. 23 
N10001 2.4600 
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TABLE 16.    (Continued) 

Related 
Nominal Composition, Related International 

weight percent United States UNS Common Name(s) 
(Essential Elements Only) Alloy Designation Number or Designations 

Group 4. Nickel Base Alloys (Continued) 

Cr0.6,Fe5,Mo25,Ni/Bal62.4,V2 Hastelloy B-282 - - 

Co2.5,Cr16,Fe5,Mo17,Ni/Bal53.9,W4 Hastelloy C N10002 ARC6015 
N10002 NC 17DWY 
N10002 2.4602 

Co2.5,Cr15.5,Fe5.5,Mo16,Ni/Bal55.4, Hastelloy C-276 N10276 — 
V0.35,W3.75 

AI2,Co2.5,Cr15.5,Fe10,Mo5.5,Ni/Bal61.85, Hastelloy R-235 — — 
Ti2.5 

Co2.5,Cr5,Fe5.5,IVIo24.5,Ni/Bal59.8,V0.6 Hastelloy W N10004 - 

Co1.5,Cr22,Fe18.5,Mo9,Ni/Bal47.3,W0.6 Hastelloy X N06002 NI-P93-HT 

AI1.35,Cr23,Fe14.1,Ni60.5 

AI0.2,Cr21.5,Fe2.5,Mo9,Ni61,Ti0.2 

Inconel alloy 601 

Inconel alloy 625 

AI3,Co28.5,Cr15,Fe0.7,Mo3.75,NI46,Ti2.2     Inconel alloy 700 

AI3.25,Cr15.5,Fe1,Ni79.5,Ti0.63 

AI0.2,Co0.5,Cr16,Fe40,Mo0.5, 

Nb/Cb2.9,Ni41.5,Ti1.75 

AI0.5,Cr19,Fe18.5,Mo3.05,Nb/Cb5.13, 

NJ52.5,Ti0.9 

Inconel alloy 702 

Inconel alloy 706 

Inconel alloy 718 

Cr16,Fe6.5,l\/ln2.25,Ni71,Ti3.05 

AI0.7,Cr15.5,Fe7,Ni75,Ti2.38 

AI0.7,Cr15.5,Fe7,Nb/Cb0.95,NJ73,Ti2.5 

Inconel alloy 721 

Inconel alloy 722 

Inconel alloy X-750 

N06002 NI-P93-HT 
N06002 ATG E 

N06002 RGT5 
N06002 NC22FeD 
N06002 ISO No. 19 
N06002 2.4613 LN 

N06601 Nicral ZA 
N06601 ISO No. 5 

N06625 ATG E2 
N06625 NC22 FeDNb 
N06625 2.4856 

— ATGS8 
- NK 27 CADT 

N07702 - 

N07706 - 

N07718 NC 19FeNb 
N07718 ATG C1 
N07718 2.4668 LN 
N07718 NI-P100-HT 
N07718 RGT601 
N07718 ISO No. 7 

N07750 

N07750 

N07750 

N07750 

ATG F 

NC 15TNbA 

RGT6 

ISO No. 6 
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TABLE 16.    (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 

Related 
United States                      UNS 

Alloy Designation                 Number 

Related 
International 

Common Name(s) 
or Designations 

Group 4. Nickel Base Alloys (Continued) 

AI1.2,Cr15.5,Fe7,Nb/Cb0.95,Ni72.5,Ti2.3 

AI5.5,B,Co15,Cr10,IVlo3,Ni/Bal60.6,Ti4.7, 
V,Zr 

Inconel alloy 751                            - 

IN-100                                        N13100 
N13100 

ATG M2 
NK 15 CAT 

AI0.5,B,Cr15,Fe7,Mg0.2,Mo2.9,Nb/Cb2.9       IN-102 
Ni/Bal67.8,Ti0.5,W3,Zr0.03 

AI6.4,B,Cr10,Fe0.05,Mo4,Nb/Cb1, IN-162 
Ni/Bal72.4,Ta2,Ti0.9,W2,Zr0.1 

AI5.5,B,Co10,Cr9.5,Fe0.5,Mo2.5, IN-731 
Ni/Bal65.7,Ti4.65,V0.95,Zr0.06 

AI3.4,B,Co8.5,Cr16,Fe0.5,Mo1.75, IN-738 
Nb/Cb0.9,Ni/Bal60.4,Ta1.75,Ti3.4,W3.4 
ZrO.1 

AI3.2,B,Co9,Cr12.7,Mo2,Ni/Bal60.8, IN-792 
Ta3.9,Ti4.2,W3.9,Zr0.10 

N06102 

AI6,Cr10,Fe4.5,Mo5,Nb/Cb2,Ni70.5,Zr0.3 1-1360 - - 

AI5,B,Co10,Cr9,Nb/Cb1 ,Ni/Bal60.3,Ti2, MAR-M 200 _ _ 
W12.5,Zr0.05 

AI5,B,B,Co10,Mo2.5,Ni/Bal63,Ti2,W5.5, MAR-M211 _   
Zr0.05 

AI5.5,B,Co10,Cr9,Mo2.5,Ni/Bal59.2, MAR-M 246 _   
Ta1.5,Ti1.5,W10,Zr0.05 

AI4.25, B,Co9.5,Cr15.8,Mo3.8,Nb/Cb2, MAR-M 421 _   
Ni/Bal60.6,Ti1.75,W3.8,Zr0.05 

AI2.8,B,Co20,Cr15.5,Nb/Cb2,Ni/Bal50, MAR-M 432 _   
Ta2,Ti4.3,W3,Z0.05 

Al 1 ,B,Co10.Crl 9,Mo10,Ni/Bal56.2,Ti2.6 M-252,J-1500 N07252 — 

AI1.1,Cr19,Fe13,Mo7,Ni/Bal57.5,TI2.3 M-600 - - 

AI4,B,Co10,Cr12,NI/Bal61.8,Ti4,W8,Zr0.05 Nicrotung - — 

AI8,Mo18,Ni/Bal74 NX-188 - — 

Co3,Cr25,Fe18,Mn1.5,Mo3,Ni/Bal45.5, RA-333 N06333 ATG 33 
Si1.25,W3 N06333 Z6NCKDW45 

N06333 ATG 33 

AI1.5,B,Co11,Cr19,Mo10,Ni/Bal45.3,Ti3.1 Rene 41 N07041 RGT15 
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TABLE 16.    (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
United States 

Alloy Designation 

Related 
Related International 

UNS Common Namels 
Number or Designations 

Group 4. Nickel Base Alloys (Continued) 

Rene 80 

Rend 85 

Rene 95 

SEL 

SEL-15 

TAZ-8 

TAZ-8A 

AI1.25,B,Cr15,Fe22,Mo9,Nb/Cb2.25, Rene 62* 
Ni/Bal47.4,TI2.5 

AI3,B,Co9.5,Cr14,l\/lo4,Ni/Bal60.3,Ti5, 
W4,Zr0.03 

AI5.3,B,Co15,Cr9.3,IVIo3.25,Ni/Bal58.2( 

T\3.3.m.35,Zr0.03 

AI3.5,B,Co8,Cr14,Mo3.5,Nb/Cb3.5, 
Ni/Bal61.3,Ti2.5,W3.5,Zr0.05 

AI4.4,B,Co22,Cr15,Fe7,Mo4.5,Ni/Bal49.8, 
TI2.4 

AI5.4,B,Co14.5,Cr11,Fe0.5,Mo6.5,Nb/Cb0.5, 
Ni/Bal156.2,Ti2.5,W1.5 

AI6,Cr6,IVIo4,Ni/Bal68.4,Ta8,V2.5,W4,Zr1 

AI6,B,Cr6,IVIo4,Nb/Cb2.5,Ni/Bal68.4, 
Ta8,W4,Zr1 

AI6,B,Co5,Cr6,Mo4,Nb/Cb1.5,Ni/Bal64.4,      TAZ-8B 
Ta8,W4,Zr1 

Cr20,Ni/Bal78 

Co1.25,Cr25,Fe5,Mn2.5,Mo3,Ni/Bal43.6, 
Si1,W7 

AI5.4,B,Co7.5,Cr6.1,Mo2,Nb/Cb0.5, 
HF0.43,Ni/Bal62,Ta9,RH0.3 

AI6,B,Cr13,Nb/Cb1.5,Ni/Bal69.7,Ti0.6, 
W9,Zr0.07 

AI6.3,B,Co10,Cr10.3,Nb/Cb1.5,Ni/Bal61.7, 
Ti1.1,Zr0.10 

AI6.3,B,Co10,Cr10.3,IVlo9,Nb/Cb1.5, 
Ni/Bal60.2,Ta0.5,Ti6.3 

AI2.9,B,Co18,Cr19,Fe4,Mo4,Ni/Bal47.2, 
Ti2.9 

AI2,B,Co12,Cr19,Mo6,Ni/Bal56.9,Ti3,W1        Udimet 520 

AI6,B,Co1,Cr17,Fe17.5,Mo3.1,Nb/Cb6, Udimet 630 
Ni/Bal50.5,Ti1.1,W3 

TDNICr - - 

Thetaloy - - 

TRW-NASA VI A - - 

TRW 1800 - - 

TRW 1900 - - 

TRWIVIOD-1900 - - 

Udimet 500 N07500 NI-P94-HT 
N07500 RGT14 
N07500 ATG W2 
N07500 NC 20 KDTA 
N07500 2.4983 DIN 
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TABLE 16.    (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
United States 

Alloy Designation 

Related 
UNS 

Number 

nued) 

Related 
International 

Common Name(s) 
or Designations 

Group 4. Nickel Base Alloys (Conti 

AI4.25,B,Co18.5,Cr15,Fe1,Mo5.2, 
Ni/Bal52.3,Ti3.5 

Udimet700 - ATG W3 
NK 18 COAT 

AI2.5,B,Co15,Cr18,Mo3,Ni/Bal54.2,TI5, 
W1.5 

Udlmet710 
: 

ATG W4 
NCK18TDA 

AI4.6,B,Co10,Cr12,Mo3,Ni/Bal59.5,Ta1.5, 
Ti3,W6,Zr0.10 

Unitemp AF 2-1 DA - - 

AI1.4,B,Co13.5,Cr19.5,Cu0.10,Fe2,Mo4.3, 
Ni/Bal55,Ti3,Zr0.09 

Waspaloy A N07001 
N07001 

Nlmonlc PK50 
RGT 132 

N07001 ATGW1 
N07001 NI-P101-HT 
N07001 ISO No. 20 
N07001 NC20K 14 
N07001 2.4054 LN 
N07001 2.4654 DIN 

AI1.4,B,Co13.5,Cr19.5,Cu0.10,Fe2,Mo4.3,     Waspaloy B 
Ni/Bal54.5,Ti3,Zr0.07 

AI6.5,Ni/Bal73.3,W18.5,Zr1.5 

Co56,Cr15,Fe2,l\/ln1.2,Mo5.5,Nb/Cb1, 
Ni10,W10 

AI3.5,Co/Bal58,Cr21,Fe2.5,Nb/Cb2, 
Ni1,W11,Y0.1 

WAZ-20 

Group 5. Cobalt Base Alloys 

AF-94* 

AiResist 13 

AI3.5,Co/Bal65.9,Cr19,Ta6.5,W4.7,Y0.1,Zr    AiResist 213 

AiResist 215 AI4.3,Co/Bal64.1,Cr19,Ta7.5,W4.5,Y0.17 
Zr 

B,Co/Bal49.6,Cr29.5,Ni 10.5,W7 

Co/Bal46.3,Cr27.5,F820,Mo1.5,Ni3,Si1 

B,Co/Bal64.7,Cr20,Mn 1 ,Si 1 ,W12.7 

Co/Bal39.2,Cr22,Fe1.5,La,Ni22,W14 

Co/Bal62,Cr27,Fe1 ,Mo5,Nj3 

Co/Bal66.7,Cr24,Fe1,Mo5,Ni2 

Co/Bal35.2,Cr25,Fe1,IVIo5.5,Ni32 

Co/Bal50.3,Cr26,Fe1 ,l\/lo5.5,Ni32 

B,Co/Bal54.9,Cr19,Fe1,Mn1.2,Ni10,W15 

B,Co/Bal43.6,Cr26,Fe3,Ni 10,W15 

R30188 

FSX-414 

Haynes Alloy No. 150 

Haynes Alloy No. 151 

Haynes Alloy No. 188 

Haynes Stellite Alloy No. 21     R30021 

Haynes Stellite Alloy No. 23     R30023 

Haynes Stellite Alloy No. 27     R30027 

Haynes Stellite Alloy No. 30     R30030 

Haynes Stellite Alloy No. 36 - 

HE-1049 
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TABLE 16.    (Continued) 

Nominal Composition, 
weight percent 

(Essential Elements Only) 
United States 

Alloy Designation 

Related 
UNS 

Number 

Related 
International 

Common Name(s) 
or Designations 

Group 5. Cobalt Base Alloys (Continued ) 

Co50,Cr19.2,Fe1.3,Nb/Cb0.9,Ni15.5,W12 1-336 - 

Co38,Cr.20,Fe2,Ni28,Ti4,W7 J-1570 - - 

B,Co/Bal36,Cr19,Ni27,Ta2Ji3.8,W12 J-1650 - - 

B,Co/Bal58.4,Cr21.5,Ta9,W10,Zr0.02 MAR-M 302 - - 

Co/Bal71 ,Cr21.5,Ta4.5,Ti0.75,W9,Zr2.25 MAR-M 322 - - 

Co/Bal54.7,Cr24,Ni10,Ta3.5,Ti0.2,W7, 
Zr0.5 

MAR-M 509 — — 

Co/Bal52.3,Cr20,NI20,Ni20,Ta7.5,Zr0.10 MAR-M 918 - - 

AI0.75,Co36.5,Cr19.5,Fe1.6,Nb/Cb1.2, M-203 _ _ 
Ni24.5,Ti2.15 

B,Co40.5,Cr18.5,Fe1.6,Nb/Cb1.2,Ni24.5,       M-204 
W12 

B,AI2.75,Co37.5,Cr18.5,Fe1.6,Nb/Cb1.2,       M-205 
Ni24.5,W12 

B,Co/Bal59.4,Cr25,W15 ML-1700 - — 

AI0.22,Co/Bal73.7,NI22.5,Fe1,Ti1.8,Zr Nivco-10 - - 

Co/Bal42,Cr20,Fe4,Mn1.2,Mo4,Nb/Cb4, S-816 R30816 RGT35 
Ni20,W4 

B,Co/Bal42,Cr20,Fe3,Mn1.2,Mo4,Nb/Cb4, S-816+B R30816 — 
Ni20,W4 

Co/Bal42.3,Cr25,Fe3,Mn1,Mo4,Nb/Cb2, V-36 — — 
NJ20,W2 

Co/Bal52.9,Cr20,Mn1.5,Ni10,W15 WF-11, L605, HS-25 R30605 CO-P 92-HT 
R30605 ATGH 
R30605 KC 20 WN 
R30605 2.4964 LN 
R30605 RGT36 

Co/Bal53.7,Cr20,Mn1.4,Ni10,Ti1,W10.7 WF-31 

Co/Bal61.5,Cr21 ,Fe2,Nb/Cb2,Ni1 ,W11 WI-52 

B,Co/Bal52.5,Cr25.5,Fe2,Ni10.5,W7.5 X-40, HS-31 

B,Co/Bal53.2,Cr25.5,Fe2,NJl0.5,W7.5 X-45 

Co40,Cr22.5,Fe2.5,Ni20,W12 X-50 

Co58,Cr23,Fe1,Mo6,Ni10 X-63 

Co42.5,Cr19,Fe1,Nb/Cb1.5,Ni24.5,W10 25 Nl 

R30031 

•Alloys of Historical Interest. 
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TABLE 17. CURRENT CZECHOSLOVAKIAN AND POLISH STANDARDS COVERING SUPERALLOYS 

Standard 
Number 

Date 
Mo/Yr Title of Standard 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Deslgnatlon(s) 

CSN4 17252 

CSN4 17331 

CSN4 17335 

CSN4 17351 

PN-61/H-87045 

PN-75/H-87047 

BN-77/0861-01 

01/70 

01/77 

01/70 

Czechoslovakian 
Statni Norma 

Polish 
Polski Komitet 

Normallzacytivy 

Wrought Nickel 
Alloy Grades 

Soft Magnetic Alloys 
Nickel—Iron and 

Cobalt-Iron Grades 

Polish 
Hutnictwo 

Zelaza I Stall 
Norma Branzowa 

Wrought Nickel 
and Iron Grades 
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TABLE 19.  CURRENT FRENCH AND EUROPEAN (AECMA) STANDARDS COVERING SUPERALLOYS 

Standard 
Number 

Date, 
Mo/Yr Title of Standard 

NFand AFNOR 

Related 
UNS 

Number 

Common Alloy 

Name(s) or 

Designatlon(s) 

NF L 09-001 

NF L 09-002 

NF L 21-203 

NF A35-580 

NF A 54-401 

AFNOR 

Alloy Desig- 

nations 

12/76 Norme Francaise (French National Standard) 

Identification of materials used in aero- 

space including references 

11/72 Norme Francaise (French National Standard) 

Identification of modifications and 

improvements applied to materials used in 

aerospace 

11/74 Norme Francaise (French National Standard) 

Technical specifications for rivets of steel 

and stainless steel and refractory alloys 

7/73 Norme Francaise (French National Standard) 

Austenitic steels resistant to high tempera- 
tures 

6/73 Norme Francaise (French National Standard) 

Nickel and nickel-base alloys, nickel- 

molybdenum, and nickel-molybdenum- 
chromium alloys 

  Norme Francaise (French National Standard) 

The many French AFNOR Superalloy 

Designations will be found in Table 7 

French Superalloys 

AECMA 

Co-P 92-HT 

Fe-PA 91-HT 

Fe-PA 92-HT 

AECMA Norm for:  Cobalt-base alloy + 20Cr, 
10Ni,3Fe, 1.5Mn 

(Wrought Forms) 

AECMA Norm for:  Heat-resistant stainless 
steel-21Cr, 20Ni, 3Mo, 20Co, 2.5W, 
Bal. Fe 

(Wrought Forms) 

AECMA Norm for:  Heat-resistant stainless 

steel-14.75Cr, 25.5Ni, 1.25Mo, 2.1Ti, 

0.17AI, 0.3V, Bal. Fe (Wrought Forms) 

R30605 AFNOR KC 20 WN 
R30605 (HS 25, L-605) 

R30155 AFNOR Z 12CNKDW.20 
R30155 Werkstoff 1.4974 LN 
R30155 (N-155) 
R30155 AMS 5531 

K66286 AFNOR Z 6 NOT 25 
K66286 (A-286) 

Fe-Pa 93-HT AECMA Norm for:   Heat-resistant stainless 

steel-14.75Cr, 25.5Ni, 1.25Mo, 2.1Ti, 

0.17AI, 0.007B, 0.3V, Bal. Fe (Wrought 
Forms) 

AFNORZ3NCT25 
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TABLE 19. (Continued) 

Standard 
Number 

Date, 

Mo/Yr Title of Standard 

Related 

UNS 
Number 

AECMA 

Common Alloy 
Name(s) or 

Designation(s) 

Fe-PA 99-HT 

Fe-PM 35 

Fe-PM 38 

Ni-C 98-HT 

NI-C103-HT 

Ni-C 104-HT 

Ni-P61-HT 

Ni-P91-HT 

AECMA Norm for:  Heat-resistant stainless 

steel-12.5Cr, 43.5Ni, 6Mo, 3Ti, 0.3AI, 

Bal. Fe (Wrought Forms) 

AECMA Norm for:  Heat-resistant stainless 

steel-11.5Cr, 0.5Ni, 0.75Mo, 0.4V, 0.3Nb, 

Bal. Fe (Wrought Forms) 

AECMA Norm for:  Heat-resistant stainless 

steel-10.7Cr, 0.5Ni, 5Co, 0.75Mo, 

0.008B, 0.35W, 2.2V, 3.2Nb, 0.22N, Bal. 

Fe (Wrought Forms) 

AECMA Norm for:  Nickel-base alloy+ 

13.5Cr, 4.5Mo, 0.9Ti, 6AI (Castings) 

AECMA Norm for:  Nickel-base alloy+ 

20Cr, 6Mo, 2.5W, 3Fe (Castings) 

AECMA Norm for:  Nickel-base alloy+ 

9.5Cr, 15Co, 3Mo, 4.7Ti, 5.5AI, IV 

(Castings) 

AECMA Norm for:  Nickel-base alloy+ 

14.8Cr, 20Co, 5Mo, 1.2Ti, 4.7AI, 

0.006B, IFe, 0.07Zr (Wrought Forms) 

AECMA Norm for: Nickel-base alloy + 

19.5Cr, 2.5Co, 0.4Ti, 2.5Fe (Wrought 

Forms) 

AFNOR Z8NCDT42 

(Nimonic901) 
(BSHR 53, HR404) 

(AMS 5660, 5661) 

(Werkstoff 2.4662 LN) 

AFNOR Z20CD Nbll 

AFNOR Z 10CKD 10 

- AFNOR NC 13 AD 
- (Nimocast 713) 
- (BSHC203) 
— (AMS 5391) 

— AFNOR NC20Nb 
— (Nimocast PE10) 
- (BS HC 202) 

N13100 AFNOR NK 15 CAT 
N13100 (Nimocast PK24) 
N13100 (IN 100) 
N13100 (BS HC 204) 
N13100 (AMS 5397) 

AFNOR NKCD20Atv 

(Nimonic 105) 
(Werkstoff 2.4634 LN) 

AFNOR NC20T 

(Nimonic 75) 

(BSHR 5, HR 204, 

HR403, 2HR 504) 

(Werkstaff 2.4630 LN) 

Ni-P 93-HT 

Ni-P 94-HT 

AECMA Norm for:  Nickel-base alloy + 

21.7Cr, 1.5Co, 9Mo, 0.6W (Wrought 

Forms) 

AECMA Norm for:  Nickel-base alloy+ 

20Cr, 17.5Co, 4Mo, 3Ti, 3.05AI, 

0.005B, 4Fe, 0.03Zr (Wrought Forms) 

— AFNOR NC22 FeD 
— (Nimonic PE13) 
— (BSHR 6, HR 204) 
- (Werkstoff 2.4630 LN) 

N7500 AFNOR NCK 19 DAT 
N7500 (Udimet 500) 



203 

TABLE 19.  (Continued) 

Standard 
Number 

Date, 
Mo/Yr 

Ni-P95-HT 

Ni-P 96-HT 

Ni-PIOO-HT 

Ni-PIOI-HT 

Ni-P 102-HT 

Ni-P105-HT 

Title of Standard 

AECMA 

AECMA Norm for:  Nickel-base alloy + 

19.5Cr, 2Co, 1.5Fe, 2.25Ti, 1.4AI, 

0.004B (Wrought Forms) 

AECMA Norm for:  Nickel-base alloy+ 

19.5Cr, 18Co, 2.5Ti, 1.5AI,0.01B, IFe 
(Wrought Forms) 

AECMA Norm for:  Nickel-base alloy+ 

19Cr, 18.5Fe, 5.1Nb, 0.9Ti, 0.5AI 

(Wrought Forms) 

AECMA Norm for:  Nickel-base alloy + 

19.5Cr, 13.5Co, 4.2Mo, 3Ti, 1.4AI, 2Fe, 
0.006B, 0.05Zr (Wrought Forms) 

AECMA Norm for:  Nickel-base alloy + 

14.2Cr, 13.2Co, 4Mo, 4Ti, 5AI 

(Wrought Forms) 

AECMA Norm for:  Nickel-base alloy + 20Cr, 

20Co, 5.85Mo, 2.15Ti, 0.45AI, 0.7Fe- 

(2.6Ti + Al) (Wrought Forms) 

Related 

UNS 
Number 

Common Alloy 
Name(s) or 

Designation(s) 

N07080 AFNORNC20TA 

N07080 (Nimonic80A) 

N07080 (BSHR 201,HR 601 

2HR 1,2HR401) 
N07080 (Werkstoff 2.4631 LN- 

N07090 AFNOR NC 20 KTAt 

N07090 (Nimonic90) 

N07090 (BSHR402, 2HR2, 2HR 

202, 2HR 501, 2HR 

502, 2HR 503) 

N07090 (Werkstoff 2.4632 LN) 

N07718 AFNOR NC 19 FeNb 
N07718 (Inconel 718) 
N07718 (AMS 5589) 
N07718 (Werkstoff 2.4668 LN) 

N07001 AFNOR NC20K 14 
N07001 (Waspaloy) 

— AFNOR NCK 15 ATD 
— (Nimonic 115) 
— (BSHR 4) 
— (Werkstoff 2.4636 LN) 

- AFNOR NCK 20 D 
- (Nimonic 263) 
- (BSHR 10, HR206) 

AIR 

AIR 9165-011        3/73 

(P.19) 

AIR 9165-021        3/73 

(P.21) 

AIR 9165-031 

(P.23) 

AIR 9165-041 

(P.25) 

3/73 

3/73 

Reglements AIR (French Aircraft Standard) 

for: Heat-resistant stainless steel (Bars and 
Forgings) 

Reglements AIR (French Aircraft Standard) 

for: Heat-resistant stainless steel (Bars and 

Forgings) 

Reglements AIR (French Aircraft Standard) 

for:  Heat-resistant stainless steel (Bar, 

Forgings, Sheet) 

Reglements AIR (French Aircraft Standard) 

for:  Steel (Bar, Forgings, Sheet) 

AECMA Fe-PM35 

AFNOR Z20CDNb11 

AECMA Fe-PM38 

AFNOR Z 10CKD10 

AFNOR Z 6 CN 25 

AFNOR Z 10CNW17 



204 

TABLE 19. (Continued) 

Standard 
Number 

Date, 
Mo/Yr Title of Standard 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Deslgnation(s) 

AIR 9165-051 
(P.27) 

3/73 

AIR 

Reglements AIR (French Aircraft Standard) 
for:   Heat-resistant stainless steel (Bars, 
Forgings, Sheet) 

R30155 
R30155 

AFNOR Z12CNKDW20 
(N-155) 

AIR 9165-061 
(P.29) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Heat-resistant stainless steel (Bars, 
Forgings, Sheet) 

- 
AECMA Fe-PA93 HT 
AFNOR Z3NCT25 

AIR 9165-071 
(P.31) 

3/73 Reglements AIR (French Aircraft Standard) 
for:   Heat-resistant stainless steel (Bars) 

K66286 
K66286 
K66286 

AECMA Fe-PA92 HT 
AFNOR E-Z6NCT25 
(A-286) 

AIR 9165-081 
(P.33) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Heat-resistant austenitic stainless steel 
(Bars, Forgings) 

N09901 
N09901 

AFNOR Z8NCDT 42 
(Incoloy 901) 

AIR 9165-091 
(P.35) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Nickel-base alloy (Bars, Forgings, 
Sheet) 

- 
AECMA Ni-P91 HT 
AFNOR NC20T 
(Nimonic 75) 

AIR 9165-101 
(P.37) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Nickel-base alloy (Bars, Forgings, 
Sheet) 

N07080 
N07080 
N07080 

AECMA Ni-P95 HT 
AFNOR NC20TA 
(Nimonic BOA) 

AIR 9165-111 
(P.39) 

3/7: Reglements AIR (French Aircraft Standard) 
for:  Nickel-base alloy (Bars, Forgings, 
Sheet) 

N07001 
N07001 
N07001 

AECMA Ni-P 101 HT 
AFNOR NC20K 14 
(Waspaloy) 

AIR 9165-121 
(P.41) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Nickel-base alloy (Bars, Forgings, 
Sheet) 

N07718 
N07718 

AFNOR NC 19Fe Nb 
(Inconel 718) 

AIR 9165-131 
(P.43) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Nickel-base alloy (Bars, Forgings, 
Sheet) 

N06002 
N06002 
N06002 

AECMA Ni-P 93 HT 
AFNOR NC 22 FeD 
(Hastelloy X) 

AIR 9165-141 
(P.45) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Nickel-base alloy (Bars, Forgings) 

N07500 
N07500 
N07500 

AECMA Ni-P94 HT 
AFNOR NCK 19 DAT 
(Udimet 500) 

AIR 9165-151 
(P.47) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Nickel-base alloy (Bars, Forgings, 
Sheet) 

- 
AECMA Ni-P 105 HT 
AFNOR NCK 20 D 
(C-263) 

AIR 9165-161 
(P.49) 

3/73 Reglements AIR (French Aircraft Standard) 
for:  Nickel-base alloy (Bars, Forgings, 
Sheet) 

- 
AECMA Ni-P96 HT 
AFNOR NCK20TA 
(Nimonic 93) 

AIR 9165-171 
(P.51) 

3/73 Reglements AIR (French Aircraft Standard) 
for:   Nickel-base alloy (Bars, Forgings) - 

AFNOR NK 18CDAT 
(Udimet 700) 
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TABLE 19. (Continued) 

Standard 
Number 

Date, 

Mo/Yr Title of Standard 

Related 
UNS 

Number 

Common Alloy 

Name(s) or 
Designation(s) 

AIR 9165-181 

(P.53) 

AIR 9165-191 

(P.55) 

3/73 

3/73 

AIR 9165-201 3/73 

(P.57) 

AIR 9165-211 3/73 

(P.59) 

AIR 

Reglements AIR (French Aircraft Standard) 

for:  Nickel-base alloy (Bars, Forgings) 

Reglements AIR (French Aircraft Standard) 

for:  Nickel-base alloy (Bars, Forgings) 

Reglements AIR (French Aircraft Standard) 

for:  Cobalt-base alloy (Bars, Forgings, 

Sheet) 

Reglements AIR (French Aircraft Standard) 

for:  Cobalt-base alloy (Bars, Sheet) 

R30605 

R30605 

R30605 

R30188 

R30188 

AFNOR NCK 18TDA 

(Udimet710) 

AECMANi-P61-HT 

AFNOR NK 20 CDA 

(Nimonic 105) 

AECMA CO-P 92-HT 

AFNOR KC 20 WN 

(HS 25, L-605) 

AFNOR KCN 22W 

(Haynes alloy 188) 
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TABLE 21.    CURRENT ISO (INTERNATIONAL ORGANIZATION FOR STANDARDIZATION) 

STANDARDS COVERING SUPERALLOYS 

Temporary 

Alloy Date, 
Designation'3'      Mo/Yr 

No. 5 

No. 9 

No. 10 

No. 11 

No. 12 

No. 16 

No. 18 

No. 19 

12/78 

No. 8 12/78 

12/78 

12/78 

12/78 

12/78 

12/78 

12/78 

12/78 

Title of Standard 

Related Common Alloy 

UNS Name(s) or 
Number Designation(s) 

N06601 Inconel alloy 601, 

N06601 Nicral Z A 

N08800 Incoloy alloy 800 

N08800 Nicral C/,Pyrad 33, 

N08800 At30, NCF2 

N08810 Incoloy alloy 800H, 

N08810 Nicral C2,Chromax, 

N08810 NCF 2H 

N08801 Incoloy alloy 801, 

N08801 Nicral CT 

N08825 Incoloy alloy 825, 

N08825 Nicral K25 

  Nimonic 75, 

— ATGT/P.E.R.I 

  Nimonic 263, 

ATGWO/P.E.R.263 

— Hastelloy B-2 

— ADNIC265D 

N06002 Hastelloy X, 

N06602 ATGT/PYRAD49D 

No. 21 12/78 20 Cb 3, Nicromaz20 

No. 23 

No. 24 

12/78 

12/78 

N10001 Hastelloy B,Ni Mo 30 

N10276 Hastelloy C-276,Ni Mo, 

N10276 16Cr15W 

No. 25 12/78 Hastelloy C-4, Ni Mo, 

16Cr 16Ti 

No. 26 

No. 27 

12/78 

12/78 

Hastelloy G 

LC-NiCr, 15 Fe 

(a)    Temporary alloy designation numbers to be used until a neutral ISO designation has been developed. Source (5) 
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TABLE 22. CURRENT JAPANESE STANDARDS COVERING SUPERALLOYS 

Date, 
Mo/Yr Title of Standard 

JIS 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Designatlon(s) 

G4901 

Alloy NCF2 
Alloy NCF2H 

G4902 

77 Corrosion-Resisting and Heat-Resisting 
Super Alloy Bars 

77 
77 

77 Corrosion-Resisting and Heat-Resisting 
Super Alloy Sheets and Plates 

N08801 
N08810 

Incoloy 800 
Incoloy 800H 

Alloy NCF2 77 
Alloy NCF2H 77 

G4903 77 

G4904 77 

Seamless Metal-Chromium-lron Alloy Pipes 

Seamless Metal-Chromium-lron Alloy 
Exchanger Tubes 

N08801 
N08810 

Incoloy 800 
Incoloy BOOH 
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TABLE 24. CURRENT UNION OF SOVIET SOCIALIST REPUBLICS STANDARD NUMBERS COVERING 
SOVIET SUPERALLOYS 

COST 

Standard 

Number 
Date 

Mo/Yr Title of Standard 

Related 
UNS 

Number 

5632-72 

Ditto 

0/72 High alloyed, wrought, corrosion,- 

heat,— and high temperature 

resistant steels and alloys. Grades 

Ditto Ditto 

N07080 

N07080 

N07080 

N07750 

N07750 

N07750 

Common Alloy 

Name(s) or 

Designation(s) ^a' 

EI435 

(KhN78T) 

(OKh21N78T) 

(Nimonic 75) 

EI437A 

(KhN77TYu) 

(Nimonic 80) 

EI437B 

(KhN77TYuR) 

El 442 

(KhN70) 

EI445R 

(KhN67VMTYu) 
(Nimonic 80A) 

El 598 

(KhN70MVTYuB) 

El599A 

(KhN60Yu) 

El 602 

(KhN75MbTYu) 

El 607 

(KhN80TBYu) 

(Inconel X-750) 

EI617 

(KhN70VMTYu) 

(KhN70VMTYuB) 

El 652 

(KhN70Yu) 

El 765 

(KhN70VMYuT) 

El 868 

(KhN60V) 

(Kh20N60V20) 

(Kh15N60V15) 
(VZH90) 

(VZH98) 

(a)    The transliteration system Is the one proposed by the United States Board on Geographic Names, details shown in 
Appendix A6.  It has been used extensively by governmental, industrial and educational organizations. 
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TABLE 25. CURRENT UNITED KINGDOM STANDARDS COVERING SUPERALLOYS 

Standard 
Number 

Date 

Mo/Yr Title of Standard 

BSHC 100 

BS HC 201 

BS HC 202 

BS HC 203 

BS HC 204 

BS HC 205 

BS HC 206 

BS2HR 1 

Heat Resisting Alloy Castings 

0/72 Inspection and testing procedure for iron, 

nickel, copper, cobalt, and refractory metal 

base alloy castings M 

Gr4(ISBN: 0 580 07344 0) 

0/73 Nickel base chromium-aluminium-tungsten- 

molybdenum-nlobium alloy castings (Cr 11.0, 

AI6.0, W3.5,Mo3.0, Nb2.0)  M 

Gr 1 (ISBN: 0 580 07218 5) 

0&73        Precipitation hardening nickel base chromium- 

niobium-molybdenum-lron-tungsten alloy 

castings (Cr 20.0, Nb 6.6, Mo 6.0, Fe 3.0, 

W2.5)  M 
Gr 1 (ISBN: 0 580 07178 2) 

0/73 Precipitation hardening nickel base chromium- 

aluminium-molybdenum-niobium alloy castings 

(Cr 13.0,AI6.0, Mo4.5,Nb2.3)  M 

Gr 1 (ISBN: 0 580 07208 8) 

0/73 Nickel base cobalt-chromium-aluminium- 

titanium-molybdenum alloy castings (Co 15.0, 

Cr 10.0, AI5.5,114.8, Mo 3.0)  M 
Gr 1 (ISBN: 0 580 07198 7) 

0/74 Precipitation hardening nickel base chromium- 

cobalt-molybdenum-titanium alloy castings 
(Cr20,Co20, Mo6, Ti2)  M 

Gr 1 (ISBN: 0 580 08333 0) 

0/75 Precipitation hardening nickel base chromium- 

cobalt-molybdenum-titanium alloy precision 

castings (Cr 20, Co 20, Mo 6, Ti 2)  M 

Gr 1 (ISBN:  0 580 09815 0) 

Heat Resisting Wrought Alloys 

0/73 Nickel-chromium-titanium-aluminium heat- 
resisting alloy billets, bars, forgings, and 

parts (nickel base, Cr 19.5, Ti 2.2 Al 1.4) 

Gr 2 Amendment AMD 1802, 9/75 (Gr 0) 

(ISBN:  0 580 07238 X) 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Designation(s) 

Nimocast PE10 
(NC20Nb) 
(Ni-C 103-HT) 

N07713 Nimocast 713 
N07713 (NC13AD) 
N07713 (Ni-C 98-HT) 
N07713 (IN-713) 
N07713 (G-NiCr13AI6MoNb) 
N07713 (MH31) 
N07713 (2.4670 LN) 

N13100 Nimocast PK24 
N13100 (IN 100) 
N13100 (NK15CAT) 
N13100 (Ni-C 104-HT) 

N07080 Nimonic 80A 
N07080 (Ni-P95-HT) 
N07080 (NC 20TA) 
N07080 (MH.07) 
N07080 (NiCr20TiAI) 
N07080 (2.4631 LN) 
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TABLE 25.  (Continued) 

Standard 

Number 
Date 

Mo/Yr Title of Standard 

Related 

UNS 

Number 

BS2HR 2 

BSHR 3 

BSHR 4 

BSHR 5 

BSHR 6 

BSHR 10 

BSHR 11 

BSHR 40 

0/73 Nickel-chromium-cobalt-titanium-alum In lum- 
heat-resisting alloy billets, bars, forgings and 

parts (nickel base, Cr 19.5, Co 18.0, Ti 2.5, 
Al 1.5)  M 

Gr2 (ISBN: 0 580 07248 7) 

0/72 Nickel-cobalt-chromium-molybdenum-aluminium- 
titanium heat-resisting alloy billets, bars, 

forgings, and parts (nickel base, Co 20, Cr 14.8, 
Mo5,AI4.7,Ti 1.2)  M 

Gr 1 (SBN: 580 07091 3)* 

0/72 Nickel-chromium-cobalt-aluminium-molybdenum- 
titanium heat-resisting alloy billets, bars, forgings, 
and parts (nickel base, Cr 15, Co 14.2, Al 5, Mo 4, 
Ti4)  M 

Gr 1 Amendment AMD 1176,5/73 (SBN: 580 
07331 9)* 

0/72 Nickel-chromium-titanium heat-resisting alloy 

billets, bars, forgings, and parts (nickel base, Cr 19.5, 
Ti 0.4) 

Gr 1 (ISBN: 0 580 07917 4) 

0/72 Nickel-chromium-iron-molybdenum-cobalt- 
tungsten heat-resisting alloy billets, bars, 

forgings, and parts (nickel base, Cr 21.7, Fe 18.5, 
Mo 9, Co 1.5, W 0.6)  M 

Gr 1 Amendment AMD 1803, 9/75 (Gr 0) 
(ISBN: 0 580 07027 1) 

0/72 Nickel-cobalt-chromium-molybdenum-titanium- 
aluminium heat-resisting alloy billets, bars, 

forgings, and parts (nickel base, Co 20, Cr 20, 
Mo5.9,Ti2.1,AI 0.5) 

Gr 2 Amendment AMD 1804, 9/75 (Gr 0) 

(ISBN: 0 580 07007 7) 

0/73 Nickel-iron-chromium-molybdenum-aluminium- 
titanium heat-resisting alloy billets, bars, 

forgings, and parts (Ni/Co 43.5, Cr 16.5, Mo 3.3, 
Al 1.2, Ti 1.2, Fe remainder)  M 

Gr2 (ISBN: 0 580 07900 7) 

0/72 Cobalt-chromium-tungsten-nickel-manganese 
heat-resisting alloy billets, bars, and forgings 

(cobalt base, Cr 20, W 15, Ni 10, Mn 1.5) 

Gr 1 Amendment AMD 1805, 9/75 (Gr 0) 
(ISBN: 0 580 07486 2) 

Common Alloy 

Name(s) or 

Designation(s) 

N07090 Nimonic90 

N07090 (Ni-P96-HT) 

N07090 (NC20KTAt) 
N07090 (MH.10) 

N07090 (MH.45) 

N07090 (NiCr20Co18Ti) 
N07090 (2.4632 LN) 

Nimonic 105 

(Ni-P61-HT) 

(NKCD20KTATv) 
(MH.14) 

(NiCoCr15MoAITi) 
(2.4634 LN) 

Nimonic 115 

(Ni-P102-HT) 
(NCK15ATD) 

(NiCoCr15MoAITi) 
(2.4636 LN) 

Nimonic 75 

(Ni-P91-HT) 
(NC20T) 

(MH.05) 

(NiCr20Ti) 

(2.4630 LN) 

Nimonic PE13 

(Ni-P 93-HT 
(NC22FeD) 

(MH.03) 

(NiCr22Fe18Mo) 
(2.4665 LN) 

Nimonic 263 

(Ni-P 105-HT) 

(NCK20D) 

Nimonic PE16 
(NW11AC) 

(X8NiCrMoTiAI43 16) 
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TABLE 25.  (Continued) 

Standard 

Number 
Date 

Mo/Yr Title of Standard 

Related 

UNS 

Number 

Common Alloy 

Name(s) or 

Designationis) 

BSHR51 

BSHR52 

BSHR53 

BS2HR 100 

BS2HR 201 

BS H R 202 

BS H R 203 

BSHR204 

0/73 Heat-resisting alloy billets, bars, forgings, and 

parts (Ni 25.5, Or 14.7, Ti 2, Mn 1.5, Mo 1.2, 

Si 0.7, V 0.3, Fe remainder)  M 

GR 2 Amendment 1806, 9/75 (Gr 0) 

(ISBN:  0 580 07883 3) 

0/73 Heat-resisting alloy billets, bars, forgings, and 

parts (Ni 25.5, Or 14.7, Ti 1.8, Mn 1.5, Mo 1.2, 

V 0.3, Fe remainder) M 

GR 2 Amendment AMD 1807, 9/75 (Gr 0) 

(ISBN:  0 580 07893 0) 

0/73 Nickel-iron-chromium-molybdenum-titanium 

heat-resisting alloy billets, bars, forgings, and 

parts (Ni/Co 42.5, Or 12.5, Mo 5.8, Ti 3.0, 
Fe remainder)  M 
Gr 2 Amendment AMD 1808, 9/75 (Gr 0) 

(ISBN:  0 580 07910 4) 

0/71 Inspection and testing procedure dor aero- 

space material. Wrought heat resisting alloys 
M+1 

Gr 8 Amendments AMD 1175, 5/73 (Gr 0); 

AM D 1668, 2/75 (Gr 3) (SBN:  580 06627 4) * 

0/74 Nickel-chromium-cobalt-titanium-aluminium 

resisting alloy plate, sheet, and strip (nickel 

base,Cr 19.5, Ti 2.2, Al 1.4)  M 

Gr2 (ISBN:  0 580 08416 7) 

0/73 Nickel-chromium-cobalt-titanium-aluminium 
heat-resisting alloy sheet and strip (nickel 

base, Cr 19.5, Co 18.0, Ti 2.5, Al 1.5) M 

Gr2(ISBN:  0 580 07258 4) 

0/72 Nickel-chromium-titanium heat-resisting alloy 
plate, sheet, and strip (nickel base,Cr 19.5 

Ti0.4)  M 

Gr 1 Amendment AMD 1332, 3/74 (Gr 0) 

(SBN:  580 06599 5)* 

0/72 Nickel-chromium-iron-molybdenum-cobalt- 
tungsten heat-resisting alloy plate, sheet, and 

strip (nickel base, Cr 22, Fe 18.5, Mo 9, Co 1.5, 

W0.6)  M 

Gr 2 Amendment AMD 1809, 9/75 (Gr 0) 

(SBN: 580 06999 0)* 

K66286 (A-286) 

K66286 (A-286) 

N09901 Nimonic901 
N09901 (Fe-PA 99-HT) 
N09901 (Incoloy 901) 
N09901 (Z8 NC D) 
N09901 (MH.16) 
N09901 (NiCr15MoTi) 
N09901 (2.4662 LN) 

N07080 Nimonic 80A 

N07080 (Ni-P95-HT) 
N07080 (NC20TA) 
N07080 (MH.07) 
N07080 (NiCr20TiAI) 

N07080 (2.4631 LN) 

N07090 Nimonic 90 
N07090 (Ni-P96-HT) 
N07090 (NC 20 KTAt) 
N07090 (MH.10) 
N07090 (MH.45) 
N07090 (NiCr20Co18Ti) 
N07090 (2.4632 LN) 

Nimonic 75 

(Ni-P91-HT) 
(NC20T) 

(MH.05) 

(NiCr20Ti) 

(2.4030 LN) 

Nimonic PE13 

(Ni-P93-HT) 
(NC22FeD) 
(MH.03) 
(NiCr22Fe18Mo 

(2.4665 LN) 
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TABLE 25.  (Continued) 

Standard 
Number 

Date 
Mo/Yr Title of Standard 

BSHR206 0/73 Nickel-cobalt-chromium-molybdenum- 
titanium-aluminium heat-resisting alloy plate, 
sheet, and strip (nickel base, Co 20, Cr 20, Mo 5.9, 
Ti2.7,AI0.5)  M 
Gr 2 Amendment AMD 1810, 9/75 (Gr 0) 
(ISBN:  0 580 07510 9) 

BSHR207 0/73 Nickel-iron-chromium-molybdenum-aluminium- 
titanium heat-resisting alloy plate, sheet, and 
strip (Ni/Co 43.5, Cr 16.5, Mo 3.3, Al 1.2, Ti 1.2, 
Fe remainder) M 
Gr2 (ISBN:  0 580 07520 6) 

BSHR240 0/72 Cobalt-chromium-tungsten-nickel-manganese heat- 
resisting alloy plate, sheet, and strip (cobalt base, 
Cr20, W 15, Ni 10, Mn 1.5) 
Gr 1 Amendment AMD 1811,9/75 (Gr 0) 
(ISBN:  0 580 07067 0) 

BS HR 251 0/74 Heat-resisting alloy plate, sheet, and strip 
(Ni25.5,Cr 14.7, Ti 1.8, Mn 1.5, Mo 1.2, 
V 0.3, Fe remainder) 
Gr 2 Amendment AMD 1812, (675) (Gr 0) 
(ISBN:  0 580 08426 4) 

BS2HR 401 0/73 Nickel-chromium-titanium-aluminium heat- 
resisting alloy cold worked and softened seam- 
less tubes (nickel base, Cr 19.5, Ti 2.2, Al 1.4) 
M 
Gr2 (ISBN:  0 580 07268 1) 

BSHR402 0/73 Nickel-chromium-cobalt-titanium-aluminium 
heat-resisting alloy cold worked and softened 
seamless tubes (nickel base, Cr 19.5, Co 18.0, 
Ti2.5,AI 1.5)  M 
Gr2(ISBN:  0 580 07873 6) 

BSHR403 0/73 Nickel-chromium-titanium heat-resisting alloy 
cold worked and softened seamless tubes 
(nickel base, Cr 19.5, Ti 0.4) M 
Gr 1 Amendment AMD 1425, 5/74 
(ISBN:  0 580 07530 3) 

BSHR404 0/73 Nickel-cobalt-chromium-molybdenum-titanium- 
aluminium heat-resisting alloy cold worked 
solution treated seamless tubes (nickel base, 
Co 20, Cr 20, Mo 5.9, Ti 2.1, Al 0.5) 
Gr 2 Amendment AMD 1813, 9/75 (Gr 0) 
(ISBN:  0 580 07500 1) 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Deslgnation(s) 

Nimonic 263 
(Ni-P 105-HT) 
(NCK20D) 

Nimonic PE16 
(NW 11 AC) 
(X8 NiCrMoTi 
Al 43 16) 

K66286   (A-286) 

N07080 Nimonic 80A 
N07080 (Ni-P 95-HT) 
N07080 (NC20TA) 
N07080 (MH.07) 
N07080 (2.4631 LN) 

N07090 Nimonic 90 
N07090 (Ni-P 96-HT) 
N07090 (NC 20 KTAt) 
N07090 (MH.10) 
N07090 (MH.45) 
N07090 (NiCr20Co18Ti) 

Nimonic 75 

(Ni-P91-HT) 
(NC20T) 
(MH.05) 

(NiCr20Ti) 

(2.4630 LN) 

N09901 Nimonic 901 
N09901 (Fe-PA 99-HT) 
N09901 (Incoloy 901) 
N09901 (Z8 NC DT42) 
N09901 (MH.16) 
N09901 (NiCr15MoTi) 

(2.4602 LN) 
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TABLE 25.  (Continued) 

Standard 
Number 

Date 
Mo/Yr Title of Standard 

BS2HR501 

BS2HR 502 

BS2HR 503 

BS2HR 504 

BS2HR 601 

BSHR 650 

0/73 Nickel-chromium-cobalt-titanium-aluminium 

heat-resisting alloy cold drawn wire for springs 

(nickel base, Cr 19.5, Co 18.0, Ti 2.5, Al 1.5) 

Gr 2 Amendment AMD 1814,9/75 (Gr 0) 

(ISBN: 0 580 07278 9) 

0/73 Nlckel-chromium-cobalt-titanium-aluminium 

heat-resisting alloy cold drawn and solution 

heat treated wire for springs (nickel base, 

Cr 19.5, Co 18.0, Ti 2.5, Al 1.5) 

Gr 2 Amendment AMD 1815, 9/75 

(ISBN:  0 580 09329 8) 

0/73 Nickel-chromium-cobalt-titanlum-aluminium 

heat-resisting alloy wire for thread inserts 

(nickel base, Cr 19.5, Co 18.0, Ti 2.5, Al 1.5) 

M 

Gr 2 Amendment AMD 1816, 9/75 

(ISBN:  0 580 07288 6) 

0/73 Nickel-chromium-titanium heat-resisting alloy 

bar, wire, and rivets (nickel base, Cr 19.5, 

Ti0.4)  M 

Gr 1 (ISBN:  0 580 07298 3) 

0/75 Nickel-chromium-titanium-aluminium heat- 
resisting alloy bar and wire for the manufac- 

ture of fasteners (maximum diameter or 

minor sectional dimensions 25 mm) (nickel 

base, Cr 19.5, Ti 2.2, Al 1.4)  M 
Gr2(ISBN:  0 580 08832 4) 

0/72 High expansion heat-resisting steel bar and 

wire for the manufacture of bolts, nuts, studs, 

set screws and nuts (Ni 25.5, Cr 15, Ti 2, 

Mn 1.5, Mo 1.25, Si 0.7, V 0.3) (limiting 

ruling section 20 mm)  M 

Gr 2 Amendment AMD 1817, 9/75 (Gr 0) 

(SBN:  580 06899 4)* 

DTD 5037 

Related Common Alloy 

UNS Name(s) or 

Number Designation(s) 

N07090 Nimonic 90 

N07090 (Ni-P96-HT) 

N07090 (NC 20 KTAt) 

N07090 (MH.10) 

N07090 (MH.45) 

N07090 (NiCr20Co18Ti) 

N07090 (2.4632 LN) 

N07090 Nimonic 90 

N07090 (Ni-P96-HT) 

N07090 (NC 20 KTAt) 

N07090 (MH.10) 

N07090 (MH.45) 

N07090 (NiCr20 18Ti) 

N07090 (2.4632 LN) 

N07090 Nimonic 90 

N07090 (Ni-P96-HT) 

N07090 (NC 20 KTAt) 

N07090 (MH.10) 

N07090 (MH.45) 

N07090 (NiCr20 18Ti) 

N07090 (2.4632 LN) 

Nimonic 75 

(Ni-P91-HT) 
(NCr20T) 

(MH.0.5) 

(NiCr20Ti) 

(2.4630 LN) 

N07080 Nimonic 80A 

N07080 (Ni-P95-HT) 

N07080 (NC20TA) 

N07080 (MH.07) 

N07080 (NiCr20TiAI) 

N07080 (2.4631 LN) 

Nimonic PE11 

(Z8 NC D38) 

(XSNiCrMoTI 

38 18) 
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TABLE 25. (Continued) 

Standard 

Number 
Date 

Mo/Yr Title of Standard 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Designation(s) 

DTD 5057 

BS 3531 

BS 3146 Part 2 
ANC 9 

BS 3146 Part 2 

ANC 10 

BS 3146 Part 2 
ANC 11 

BS 3146 Part 2 
ANC 13 

BS 3146 Part 2 

ANC 14 

BS 3146 Part 2 
ANC 15 

0/68 Materials for Metal Surgical Implants-Wrought 

Austenitic Stainless Steel, Cast Cobalt — 

Chromium Alloy, Wrought Cobalt-Chromium 
Alloy, and Wrought Titanium 

Investment Casting Alloys 

5/25 Specification for Investment Castings in Metals; 

Corrosion and Heat Resisting Steels Nickel and 

Cobalt Base Alloys. 

Type ANC 9:  Nickel base-20% chromium 

2.5% titanium 1.2% aluminum castings 

5/25 Specification for Investment Castings in Metals: 

Corrosion and Heat Resisting Steels Nickel and 
Cobalt Base Alloys. 

Type ANC 10: Nickel base-20% chromium 
16.5% cobalt 2.4% titanium 1.3% aluminum 
castings 

5/75 Specification for Investment Castings in Metals: 

Corrosion and Heat Resisting Steels, Nickel and 
Cobalt Base alloys. 

Type ANC 11: Nickel base-21% chromium 

10% cobalt 10% molybdenum castings 

5/75 Specification for I nvestment Castings in Metals: 

Corrosion and Heat Resisting Steels, Nickel and 
Cobalt Base Alloys. 

Type ANC 13: Cobalt base-26% chromium 
10% nickel 7% tungsten castings 

5/75 Specification for Investment Castings in Metals: 

Corrosion and Heat Resisting Steels, Nickel and 
Cobalt Base Alloys. 

Type ANC 14: Cobalt base-27% chromium 
5.5% molybdenum 2.7% nickel castings 

5/75 Specification for Investment Castings in Metals: 

Corrosion and Heat Resisting Steels, Nickel 
and Cobalt Base Alloys. 

Type ANC 15:  Nickel base-28% molybdenum 
castings 

Nimonic PK33 

(NC 19 KDu/v) 

(NiCr18Co14 

MoTiAl) 

(HS21) 

(AMS 5385) 
(Alivium) 

(Vitallium) 

ANC9 

ANC 10 

ANC 11 

ANC 13 

ANC 14 

ANC 15 
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TABLE 25.  (Continued) 

Standard 

Number 

BS 3146 Part 2 

ANC 16 

BS 3146 Part 3 

VMA2 

BS 3146 Part 3 

VMA3 

BS 3146 Part 3 
VMA4 

BS 3146 Part 3 

VMA5 

BS 3146 Part 3 

VMA6 
A,B,and C 

BS 3146 Part 3 

VMA7 
A and B 

Date 
Mo/Yr Title of Standard 

5/75 Specification for Investment Castings in Metals: 

Corrosion and Heat Resisting Steels, Nickel and 

Cobalt Base Alloys. 

Type ANC 16:   Nickel base-17% molybdenum 
16.5% chromium 4.5% tungsten castings 

Vacuum Melted Investment Casting Alloys 

9/76 Specification for Investment Casting in Metal: 

Vacuum Melted Alloys. 

Type VMA2: Nickel base-11% tungsten 
6% aluminum 5.7% chromium 2% molyb- 

denum vacuum melted castings 

9/76 Specification for Investment Casting in Metal: 

Vacuum Melted Alloys. 

Type VMA3:  Nickel base-21% chromium 

10% molybdenum 2.5% titanium 1% 

aluminum vacuum melted castings 

9/76 Specification for Investment Casting in Metal: 
Vacuum Melted Alloys. 

Type VMA4: Cobalt base-23.5% chromium 

10% nickel 7% tungsten 3.5% tantalum 

vacuum melted castings 

9/76 Specification for Investment Casting in Metal: 

Vacuum Melted Alloys. 

Type VMA5:  Nickel base-20% chromium 

20% cobalt 6% molybdenum 2% titanium 

vacuum melted castings 

9/76 Specification for Investment Casting in Metal: 

Vacuum Melted Alloys. 

Type VMA6:  Nickel base-13% chromium 

6% aluminum 4% molybdenum 2% niobium 

1% titanium vacuum melted castings 

9/76 Specification for Investment Casting in Metal: 

Vacuum Melted Alloys. 

Type VMA7:  Nickel base—15% chromium 

10% cobalt 8% molybdenum 4.2% aluminum 
2% titanium vacuum melted castings 

Related 

UNS 

Number 

Common Alloy 

Name(s) or 

Designation(s) 

ANC 16 

VMA2 

VMA3 

ANC 12 

(C 130) 

VMA4 

(MM 509) 

VMA5 

(C 263) 

(NCK20D) 

N07713 VMA6 
N07713 (IN713C) 
N07713 {AMS5391) 
N07713 (NC 13 AD) 
N07713 (IN713LC) 

VMA7 
(GMR 235) 
(GMR 235D) 
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TABLE 25. (Continued) 

Standard 

Number 
Date 

Mo/Yr Title of Standard 

BS 3146 Part 3 

VMA8 

BS 3146 Part 3 

VMA9 

BS 3146 Part 3 

VMA10 

BS 3146 Part 3 
VMA11 

BS 3146 Part 3 

VMA12 

BS 3146 Part 3 

VMA13 

BS 3146 Part 3 
VMA14 

9/76 Specification for Investment Casting in Metal: 

Vacuum Melted Alloys. 

Type VMA8:  Nickel base-15% chromium 

10% cobalt 8% molybdenum 4.2% aluminium 
3.6% titanium vacuum melted castings 

9/76 Specification for Investment Casting in Metal: 
Vacuum Melted Alloys. 

TypeVMA9:  Nickel base-18% chromium 

18% cobalt 4% molybdenum 3% aluminium 

3% titanium vacuum melted castings 

9/76 Specification for I nvestment Casting in Metal: 
Vacuum Melted Alloys. 

Type VMA10:  Nickel base-15% cobalt 

14.5% chromium 4.5% aluminium 4% 

molybdenum 3.5% titanium vacuum melted 
castings 

9/76 Specification for Investment Casting in Metal: 
Vacuum Melted Alloys. 

Type VMA11:  Nickel base-22% cobalt 15% 

chromium 4.5% molybdenum 4.4% aluminium 

2.4% titanium vacuum melted castings 

9/76 Specification for Investment Casting in Metal: 
Vacuum Melted Alloys. 

TypeVMA12:  Nickel base-15% cobalt 9.5% 
chromium 5.5% aluminium 4.7% titanium 

3% molybdenum 1% vanadium vacuum melted 
castings 

9/76 Specification for Investment Casting in Metal: 
Vacuum Melted Alloys. 

Type VMA13:  Nickel base-19% chromium 

18.7% iron 5% niobium 3% molybdenum 

0.9% titanium 0.6% aluminium vacuum 
melted castings 

9/76 Specification for Investment Casting in Metal: 
Vacuum Melted Alloys. 

Type VMA14:  Nickel base-10% cobalt 

10% tungsten 9% chromium 5.5% aluminium 

2.5% molybdenum 1.5% titanium 1.5% tantalum 
vacuum melted castings 

Related 
UNS 

Number 

N07500 

N07500 
N07500 

N07500 

N07500 

N13100 

N13100 

N13100 

N13100 

N13100 

Common Alloy 
Name(s) or 

Designation(s) 

VMA8 

(C-1023) 

Nimonic 105 

VMA9 

(Udimet500) 

(AMS 5384) 

(NK20C15DAT) 

Nimonic 115 

VMA10 

(Udimet700) 
(NCK 15 ATO) 

VMA11 

(SEL1) 

(NK26CDAT) 

VMA12 

(IN 100) 

(NK 15 CAT) 

(AMS 5387) 

(NK 15 CAT) 

VMA13 

(IN 218) 

(NC 19 FeNI3) 

(AMS 5383) 

(NC 19FeNb) 

VMA14 

(MM 246) 
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TABLE 25.  (Continued) 

Standard 

Number 

Date 

Mo/Yr Title of Standard 

Related 

UNS 
Number 

Common Alloy 
Name(s) or 

Designation(s) 

BS 3146 Part 3 9/76 Specification for Investment Casting in Metal: 

VIVIAIB Vacuum Melted Alloys. 

Type VMA15: Nickel base-10% cobalt 10% 

tungsten 9% chromium b.5% aluminium 

2.5% tantalum 1.5% hafnium 1.5% titanium 

vacuum melted castings 

VMA15 

(MM 002) 

BS 3146 Part 3 9/76 Specification for Investment Casting in Metal: 

VMA16 Vacuum Melted Alloys. 

Type VMA16:  Nickel base-16% chromium 

8.5% cobalt 3.5% titanium 2.5% tungsten 

1.75% tantalum 1% niobium vacuum melted 

castings 

VMA16 

(IN 738) 

(IN 738 LC) 

* The abbreviations 'SBN' and 'ISBN' with British standard titles mean 'Standard Book Number' and 'International Standard Book 
Number', respectively.  Until 1972, only UK publishers used this numbering system.  In 1972, the system was extended to 
international publishers and 'SBN. became 'ISBN' and the UK prefix 'O' was added. The system is also used extensively in the book 

trade and by libraries, education authorities, etc. 
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TABLE 26.   CURRENT US ADVANCED MATERIAL INFORMATION (AMI)* 

DATA SHEETS COVERING SUPERALLOY MATERIALS 

ADVANCED MATERIAL INFORMATION are developed by the SAE Aerospace Materials Division, aimed at giving 

advanced data on new or novel materials. The following introductory paragraph appears on all published Advanced 
Material Information. 

"This data sheet details a material currently being developed for use by industry.  It has 

been released by the SAE Aerospace Materials Division for informational purposes only. 

The issuance of an AMS or AMD on this material depends upon future development, 

experience, and usage of the material.  User information and data on this alloy should 
be submitted to the Technical Division, SAE." 

AMI 11 TD NiCr Sheet, Nickel Base-21Cr 2.4Th02 

AMI 13 Multiphase MP35N-35Ni 35Co20Cr lOMo 

AMI   14      Steel Bar and Sheet-15.5Cr 1.85Ni 13.0Co 4.5Mo 0.15Cb 0.03N2 (0.05-0.09C) 
Precipitation Hardenable 

AMI   15      Alloy Corrosion and Heat Resistant, Nickel Base-0.07C 18Cr 15Co 3.0Mo 
1.5W5.0Ti 2.5AI0.02B 

AMI   16      Pyromet 860-0.05C 12.6Cr 43Ni 6.OM0 4.0Co 3.0Ti 1.25AI O.OIB-Balance 
Fe(About 28Fe) 

AMI   20      Corrosion Resistant Steel Billets, Bars, Wire, Forgings, and Strip-26Cr 6Ni 
0.2Ti (0.05 max C) 

AMI   21      Unitemp AF-2-1DA-0.35C 12Cr lOCo 6.0W 3.0Mo 1.5Ta 4.6AI 3.0Ti 0.015B 
O.IOZr Bal Ni 

AMI   22      TRW-NASA VI A-Nickel Base-0.13C 6.1Cr 7.5Co 2.0Mo 5.8W I.OTi 5.4AI 
0.5Re 0.43Hf 0.13Zr 0.02B 9.0Ta0.5Cb 

AMI   23      MAR-M Alloy 421-Nickel Base-0.15C 15.5Cr lO.OCo 1.75Mo 3.5W 1.75Cb 
1.75Ti 4.25AI 0.05Zr 0.015B 

•AMI'S are available upon request from SAE Headquarters. 
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TABLE 27. CURRENT US AEROSPACE MATERIALS SPECIFICATIONS (AMS) 
COVERING SUPERALLOYS 

Related Common Alloy 

AMS Date, Title of Aerospace UNS Name(s) or 

Number Mo/Yr Material Specification For: Number Designation(s) 

5354C 6/75 Steel castings, invest., mod. heat       S41800 
resistant, Fe base 13Cr 2Ni 3W 

5365B 1/76 Steel castings, sand, corrosion, &   
heat resistant, Fe base 24.5Cr 
20.5Ni 

5366B 1/76 Steel castings, investment   

5369B 1/77 Steel castings, sand, corrosion &        K63198 
heat resistant, 20Cr 9Ni 1.4Mo 
1.4W(Cb+Ta)0.32Ti 

5375C 1/77 Alloy 0.30 castings, prec. invest.,      R30023 
65.5Co25Cr I.SNi 5W 

5376C 1/77 Alloy castings, prec. invest. 30Fe       R30155 
21Cr 20Ni 20Co3Mo2.5W 
1(Cb+Ta)0.15N 

5378C 1/77 Alloy castings, prec. invest., 35Co 
25Cr 32Ni 5.5Mo 

53800 7/56 Alloy castings, prec. invest., Co 
base26Cr 15Ni 6Mo 

5382E 5/69 Alloy castings, invest., Co base 
25.5Cr 10.5Ni 7.5W 

5383A 1/77 Alloy castings, invest., 32.5Ni N07718 
base 19Cr3.0Mo5.1(Cb+Ta) 
0.90Ti0.60AI 18Fe, vac. 
melted, vac. cast 

5384A 1/77 Alloy castings, invest., 53Ni N07500 
base 18Cr 18Co 3Ti 3AI 4Mo 
2Fe 0.006B, vacuum melted 
& cast Sol. & Precip. treated 

5385D 5/69 Alloy castings, invest., Co base R30021 
27Cr 2.8Ni 5.5Mo 

5388C 5/69 Alloy castings, invest., Ni base 
16.5Cr 17Mo4.5W6.8Fe 
0.40V 

Greek Ascoloy 

HK40 

HK40 

19-9DL 

Stellite 23 

N-155 

R30027 Stellite 27 

R30030 Stellite 30 

R30031 Stellite 31 (X-40) 

Inconel 718C 

Udimet 500 

Stellite 21 

N10002 HastelloyC 

5389A 6/51 Alloy castings, sand, Ni base N10002 HastelloyC 
17Mo 15Cr6Fe5W 

5390A 1/77 Alloy castings, prec. invest., N06002 Hastelloy X 
45.5Ni base 22Cr 1.5Co 9Mo 
0.6W 18.5Fe 
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TABLE 27.   (Continued) 

AMS Date, Title of Aerospace 
Number Mo/Yr Material Specification For: 

5391B 1/76 Alloy castings, invest., 73Ni 13Cr 
4.5Mo 0.75Ti 6AI 2.3(Cb+Ta) 
0.10Zr0.010B,vac. melted 

5396A 1/77 Alloy castings, invest., 61.5Ni 
base 28IVlo 5Fe 0.4V 

5397A 1/77 Alloy castings, invest., 50Ni 
base lOCr 15Co 3Mo 4.8Ti 
5.5AI 0.015B  .95V 0.6Zn, vac. 
melted and vac. cast 

5399A 1/77 Alloy castings, invest., 52Ni base 
19Cr 11 Co 9.8Mo 3.2TI 1.6AI 
0.006B, vac. melted and vac. 
cast, sol. treated 

5508B 5/73 Alloy sheet, strip, and plate 13Cr 
2.0Ni 3.0W 

5509 1/60 Alloy plate, sheet, and strip 15Cr 
45Ni 4W 4Mo 3Ti 1 Al, consum- 
able electrode vac. melted 

5525C 11 /68       Steel plate, sheet, and strip 15Cr 
26NI 1.3Mo 2.1Ti0.3V 

5526E 1/78 Steel plate, sheet, and strip 19.5Cr 
9Ni 1.4Mo 1.4W0.42(Cb+Ta) 
0.2Ti 

5527A 11/54        Steel plate, sheet, and strip 20Cr 
9Ni 1.4Mo 1.4W0.4(Ca+Ta) 
0.2Ti, 125,000TS, hot rolled 
and stress relieved 

5530D 12/74        Alloy sheet, strip, and plate 58Ni 
15.5Cr 16Mo3.8W5.5Fe 

5531 2/53 Alloy sheet, Fe base 20Cr 20IMi 
20Co3Mo 2W0.7(Cb+Ta) 

5532C 1/77 Alloy sheet, Fe base 21 Cr 20IMi 
20Co 3Mo 25W 1 (Cb+Ta) 0,15W 

5533A 6/50 Alloy plate, sheet, and strip, Fe 
base 20Cr 20Ni 20Co 4Mo 4W 
4Cb 

5534A 6/50 Alloy plate, sheet, and strip, Co 
base 20Cr 20Ni 4Mo 4W 4Cb 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Designation(s) 

N07713       Alloy 713C,Nimocast 713 

N10001        Hastelloy B 

N13100        IN 100, Nimocast PK24 

N07041 R^n6 41 

S41800 Greek Ascoloy 

K66979 D-979 

K66286 A-286 

K63198 19-9DL 

K63198 19-9DL 

N10002 Hastelloy C 

R30155 N-155mod. 

R30155 N-155 

R 30590 S-590 

R30816 S-816 
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TABLE 27.   (Continued) 

Related Common Alloy 
AMS Date, Title of Aerospace UNS Name(s) or 

Number Mo/Yr Material Specification For: Number Designation(s) 

5536G 5/70 Alloy plate, sheet, and strip, Ni 
base 22Cr 1.50Co 9.0Mo 0.60W 
18.5Fe 

N06002 Hastelloy X 

5537C 4/67 Alloy sheet, Co base 20Cr ION! 
15W 

R30605 L-605,WF-11,HS25 

5538B 1/78 Steel sheet, strip, and plate 19.5Cr 
9.5Ni 1.6Mo 1.4W0.58Ti 

K63199 19-9DX 

5539 12/53 Steel plate, sheet, and strip 20Cr K63199 19-9DX 
9Ni 1.6Mo 1.4W Tl, hot rolled & 

stress relieved, 125,000TS 

5540H 5/70 Alloy plate, sheet, and strip Ni 
base 15.5Cr 8.0Fe 

5541B 12/73        Alloy sheet and strip, Ni base 

15.5Cr2.4Ti0.70AI 7Fe 

5542H 6/74 Alloy sheet, strip, and plate Ni 

base 15.5Cr 2.5Ti 0.95(Cb+Ta) 

0.7AI 7.0Fe 

5543 6/60 Steel plate, sheet, and strip 13.5 Cr 

26NI 1.75Mo 3Ti, vac. melted, 

sol. treated 

5544C 1/78 Alloy plate, sheet, and strip 57Ni 

base 19.5Cr 13.5Co4.3Mo 

3.0Ti 1.4AI 0.05Zr 0.006B, cons. 

elect, or vac. induct., melted, 

annealed 

5545 1/61 Alloy plate, sheet, and strip, Ni 

base 19Cr 11 Co 10Mo3Ti 

1.5AI, vac. melted, sol. heat 

treated 

5550B 6/74 Alloy sheet and strip, Ni base 

15.5Cr0.62Ti3.25AI 

5551 6/60 Alloy sheet and strip, Ni base 

19Cr lOCo lOMo 1AI 2.5Ti, 

vac. melted, sol. heat treated 

5552B 1 /76 Alloy sheet, strip, and plate 46Fe 

32Ni 20.5Cr I.ITi 

N06600 

N07702 

Inconel 600 

Inconel 722 

N07750       X-750 

K66545       W-545 

N07001        Waspaloy, Nimonic PK50 

N07041        R4n6 41 

Inconel 702 

N07252       M-252 

N08801        lncoloy,801 

5561 Tubing, welded, and drawn 9.0Mn      S21900 

20Cr 6.5Ni 0.28Ti, high pressure 

hydraulic 

21-6-9 
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TABLE 27.   (Continued) 

AMS 
Number 

Date, 
Mo/Yr 

Title of Aerospace 

Material Specification For: 

Related 

UNS 
Number 

Common Alloy 
Name(s) or 

Deslgnation(s) 

5579 

5580E 

5582 

7/61 

11/69 

6/59 

Steel tubing, welded 20Cr 9Ni 

1.4Mo 1.4W0.4(Cb+Ta) 0.2TI, 
thin wall 

Alloy tubing, seamless—Ni base 

15.5Cr8.0Fe, annealed 

Alloy tubing, seamless—Ni base 

K63198 

N06600 

N07750 

19-9DL 

Inconel 600 

X-750 
15.5Cr7Fe2.5Ti 1(Cb+Ta) 
0.7 Al 

5585B 1/78 Alloy tubing, welded-32Fe 

21Cr 20Ni 20Co3Mo2W 

1(Cb+Ta)0.15N 

5586B 1/78 Alloy tubing, welded-57Ni base 

19.5Cr 13.5Co4.3Mo 2.9Ti 

1.4AI, Annealed, Cons. Elect, 

or Vac. Induct. Melted 

5587B 11/68        Alloy tubing, seamless-Ni base 

22Cr 1.5Co 9.0Mo 0.60W 18.5Fe 

5588B 11/68        Alloy tubing, welded-and drawn- 

Ni base 22Cr 1.5Co 9.0Mo 0.60W 
18.5Fe 

5589 9/66 Alloy tubing, seamless-Ni base 

19Cr 3.1 Mo 5.1(Cb+Ta) 0.90Ti 

0.50AI, cons, elect, or vac. induct, 

melted, 1750 F sol. treated 

5590 9/66 Alloy tubing, seamless-Ni base 

19Cr 3.0Mo 5.1 (Cb+Ta) 0.90Ti 

0.50AI, cons. elec. or vac. induct, 

melted, 1950 F sol. treated 

5592 7/63 Steel plate, sheet, and strip 18.5Cr 

35Ni 1.15Si 

5593B 12/74        Alloy sheet, strip, and plate 

45.5Ni 25.5Cr.3.2Co 3.2Mo 
3.2W 18.5Fe 

5595B 1/78 Steel plate, sheet, and strip 9.0Mn 
20Cr 6.5Ni 0.27N 

5596C 11 /68        Alloy plate, sheet, and strip Ni base 

19Cr 3.1 Mo 5.1 (Cb+Ta) 0.90Ti 

0.50 Al, cons, elect, or vac. induct, 

melted, sol. heat treated 

R30155        N-155 

N07001        Waspaloy, Nimonic PK50 

N06002 

N06002 

N07718 

N06330 

N06333 

Hastelloy X 

Hastelloy X 

N07718        Inconel 718 

Inconel 718 

RA-330 

RA-333 

S21904        21-6-9 C 

N07718        Inconel 718 
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TABLE 27.   (Continued) 

Related Common Alloy 
AMS Date, Title of Aerospace UNS Name(s) or 

Number Mo/Yr Material Specification For: Number Designation(s) 

5597A 11/67 Alloy plate, sheet, and strip Nl 
base 19Cr3.1Mo5.1(Cb+Ta) 
0.90Ti 0.50AI, cons, elect, or vac. 
Induct, melted, 1950 F sol. 
treated 

N07718 Inconel 718 

5598 

5599B 

5605 

5606 

9/65 

1/78 

11/71 

11/71 

5607 5/71 

5608 5/71 

5616F 7/76 

5633B 12/74 

5634A 

5655A 

5656 

5660E 

12/74 

1/77 

11/68 

5/71 

Alloy plate, sheet, and strip, Nl 

base 15.5Cr 0.95(Cb+Ta) 2.6TI 

0.70AI 7.0Fe, cons, elect, or 

vac. induct, melted 

Alloy plate, sheet, and strip, 62Ni 

base 21.5Cr 9.0Mo 3.7(Cb+Ta) 

Alloy sheet, strip, and plate, Ni 
base 16Cr37Fe2.9Cb 1.8Ti 

cons, elect, or vac. induct, 

melted, 1750 F sol. heat treated 

Alloy sheet, strip, and plate Ni 

base 16Cr37Fe2.9Cb 1.8Ti, 

cons, elect, or vac. induct, melted, 

1750 F sol. heat treated 

Alloy sheet, strip, and plate Ni 

base7.0Cr 16.5Mo 

Alloy sheet, strip, and plate Co 

base22Cr22Ni 14.5W0.07La 

Steel bars, forgings, mech. tubing 

and rings 13Cr 2.0Ni 3.0W 

Alloy bars and forgings, 38Fe 

13.3Cr 38Ni 5.5Mo 0.85Cb 2.5Ti 

1.6AI 0.009B, sol. heat treated 

Alloy bars and forgings, 38Fe base 

13.3Cr 38Ni 5.5Mo 0.85Cb 2.5Ti 

1.6AI, sol. and precip. heat treated 

Steel bars and forgings 12.5Cr 

0.75Ni IMo 1W 0.24V 

Steel bars, forgings, and rings 

9.0Mn20Cr6.5Ni0.27N 

N07750        Inconel X-750 

N06625 

N09706 

N09706 

N10003 

R30188 

S41800 

N09027 

S42200 

S21904 

Inconel 625 

Inconel 706 

Inconel 706 

Hastelloy N 

Haynes 188 

Greek Ascoloy 

CG27 

N09027        CG27 

422 

21-6-9 LC 

Alloy bars and forgings, Ni base N09901 

12.5 Cr 6.0 Mo 2.6Ti 34Fe, cons, 

elect, or vac. induct, melted 

Incoloy 901, Nimonic 901 
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TABLE 27.  (Continued) 

Related 
AMS Date, Title of Aerospace UNS 

Number Mo/Yr Material Specification For: Number 

Common Alloy 

Name(s) or 
Designation(s) 

5661B 

5662C 

11/72 

5/72 

5663C 5/72 

5664A 11/67 

5666A 

5667G 

5668E 

5669 

5670 

5671C 

6/74 

5/72 

11/72 

9/65 

5/69 

1/78 

Alloy bars and forgings, Ni base N09901 

12.5Cr 5.8Mo 2.9Ti 34Fe, cons, 

elect, or vac. induct, melted 

Alloy bars, forgings, and rings, Ni       N07718 

base 19Cr 19Fe 3.1Mo 5.1(Cb+Ta) 

0.90Ti 0.50AI, cons, elect, or vac. 

induct, melted, 1750 F, sol. heat 

treated 

Alloy bars, forgings, and rings, Ni       N07718 

base 19Cr 19Fe S.IMo 5.1(Cb+Ta) 

0.90Ti 0.50AI, 1750 F sol. & 

precip. heat treated, cons, elect, or 

vac. induct, melted 

Alloy bars, forgings, and rings, Ni       N07718 

base 19Cr3.1Mo5.1(Cb+Ta) 
0.90Ti 0.50AI, cons, elect, or 

vac. induct, melted, 1950 F. sol 

treated 

Alloy bars, forgings, and rings, Ni       N06625 

base 21.5Cr 9.0Mo 3.65(Cb+Ta) 

Alloy bars, forgings, and rings, Ni       N07750 

base 15.5Cr 7Fe 2.5Ti 1(Cb+Ta) 

0.7AI 

Inconel 901 Mod., Nimonic 901 

Inconel 718 

Inconel 718 

Inconel 718 

Inconel 625 

Inconel X-750 

Alloy bars, forgings, and rings, Ni 

base 15.5Cr 7Fe 2.5Ti 1(Cb+Ta) 

0.7AI, 2100 F sol.&precip. heat 

treated 

Alloy bars, Ni base 15.5Cr 0.95 

(Cb+Ta) 2.5Ti 0.70AI 7.0Fe 

cons, elect, or vac. induct, melted 

Alloy bars, forgings, and rings, Ni       N07750 

base 15.5Cr 0.95(Cb+Ta) 2.5Ti 

0.70AI 7.0Fe 

Alloy bars, forgings, and rings, N07750 

72Ni base 15.5Cr 0.95(Cb+Ta) 

2.5Ti 0.70AI 7.0Fe, cons, elect, 

or vac. induct, melted, 1800 F 
sol. heat treated 

N07750        Inconel X-750 

N07750        Inconel X-750 

Inconel X-750 

Inconel X-750 
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TABLE 27.  (Continued) 

AMS Date, Title of Aerospace 

Number Mo/Yr Material Specification For: 

Related Common Alloy 
UNS Name(s) or 

Number Designation (s) 

5698C 1/77 Alloy wire, 72Ni base 15.5Cr 7Fe 

2.5Ti 0.95(Cb+Ta) 0.7AI, No. 1 

temper 

5699B 1/63 Alloy wire, Ni base 15.5Cr 7Fe 

2.3Ti 1(Cb+Ta)0.7AI, spring 

temper 

5701 11/71 Alloy bars, forgings, and rings, Ni 

base 16Cr 37Fe 2.9Cb I.STi, cons, 

elect, or vac. Induct, melted, 

1800 F sol. heat treated 

5702 11/71 Alloy bars, forgings, and rings, Ni 

base 16Cr37Fe2.9Cb I.BTi, 
cons, elect, or vac. induct, melted, 

1750 F sol. heat treated 

5703 11/71 Alloy bars, forgings, and rings, NI 

base 16Cr37Fe2.9Cb I.BTi, 

cons, elect, or vac. induct, melted, 

1750 F sol., stabil., & precip. 

heat treated 

5704B 1/76 Alloy forgings, 5.7Ni 19.5Cr 

13.5Co4.3Mo3.0Ti 1.4AI 

0.05Zr, cons, elect, or vac. 

induct, melted, 1825-1900 F 

sol., stabil., & precip. heat 

treated 

5706E 1/76 Alloy bars, forgings, and rings 

57Ni 19.5Cr 13.5Co4.3Mo 

3.0Ti 1.4AI, con. elect, or vac. 

induct, melted, 1825-1900 F 

sol., heat treated 

5707E 12/74        Alloy bars, forgings, and rings, 

19.5Cr 13.5Co 4.3 Mo 3.0Ti 

1.4AI 58Ni, cons, elect, or vac. 

induct, melted, 1825-1900 F 

sol., stabil., & precip. heat 

treated 

57080 12/73        Alloy bars and forgings, Ni base 

19.50r 13.50o 4.3Mo3.0Ti 

1.4AI, cons, elect, or vac. induct, 

melted, 1975 F sol. heat treated 

N07750       X-750 

N07750 X-75') 

N09706        Inconel 706 

N09706        Inconel 706 

N09706 Inconel 706 

N07001        Waspaloy, Nimonic PK50 

N07001        Waspaloy, Nimonic PK50 

N07001        Waspaloy, Nimonic PK50 

N07001       Waspaloy, Nimonic PK50 



5709C 

5712C 

5713C 

5714 

5715 

5716A 

5717C 

5718 

5719 

5720A 

5721B 

5722C 

57 23 A 

5724 
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TABLE 27.   (Continued) 

AMS Date, Title of Aerospace 
Number Mo/Yr Material Specification For: 

Related 
UNS 

Number 

6/74 

1/77 

1/77 

11/69 

5/72 

12/73 

12/74 

11/70 

11/70 

2/52 

2/52 

11/68 

1/63 

12/53 

Alloy bars andforgings, Ni base 

19.5Cr 13.5Co4.3Mo3.0Ti 
1.4AI, cons, elect, or vac. induct, 

melted, 1975 F sol., stabll., & 

precip. heat treated 

Alloy bars, forgings, and rings, Ni 

base 19Cr 11 Co IOM0O.OO6B 

3Ti 1.5AI vac. melted, sol treated 

Alloy bars, forgings, and rings, Ni 

base 19Cr 11Co 10Mo3Ti 1.5AI, 

vac. melted, sol. & precip. treated 

Alloy bars, forgings, and rings, NI 

base 15.5Cr 2.5Ti 0.70AI 7.0Fe 

Alloy bars, forgings, and rings, Ni       N06601 

base23Cr 14Fe 1.35AI 

Alloy bars, forgings, and rings, 

35.5Ni 18.5Cr I.ISi 

Alloy bars, forgings, and rings, 

45.5Ni25.5Cr3.2Co3.2IVlo 
3.2W 18.5Fe 

Steel bars, forgings, tubing, and 

rings, 11.8Cr 2.5Ni 1.8M0 0.33V 

(0.08-0.15C) 

Steel bars, forgings, tubing, and 

rings, 11.8Cr 2.5Ni 1.8M0 0.33V 

(0.08-0.15C) premium quality, 

vac. cons, elect, melted 

Steel bars (up to 1.5 incl), corr. & 

heat resist., 20Cr 9Ni 1.4Mo 1.4W 

(Cb+Ta) Ti 

Steel bars (up to 1 incl), 20 Cr 

9Ni ^^Mo 1.4W (Cb+Ta) Ti 

Steel bars, forgings, and rings, 

19.5Cr9.5Ni 1.4Mo 1.4W 

0.42(Cb+Ta) 0.22Ti 

Steel bars, forgings, and rings, 

20Cr 9Ni I.6M0 1.4W0.6Ti 

N08830 

N06333 

K63198 

K63198 

Common Alloy 
Name(s) or 

Designation(s) 

N07001        Waspaloy, Nimonic PK50 

N07041        Rene 41 

N07041        Renfe 41 

Inconel 722 

Inconel 601 

RA-330 

RA-333 

K64152       JetheteM-152 

K64152       JethetelVl-152 

19-9DL 

19-9DL 

Steel bars (up to 1-ln. Incl 

9NI I.6IVI0 1.4W0.6Ti 
20Cr 

K63198        19-9DL 

K63199        19-9DX 

K63199        19-9DX 



238 

TABLE 27.  (Continued) 

AMS 
Number 

Date, 
Mo/Yr 

Related 
Title of Aerospace                      UNS 

Material Specification For:             Number 

Common Alloy 
Name(s) or 

Designation(s) 

5725B 

5726 

7/76 

1/77 

Steel bars (up to 1.5-in. incl) 16Cr          
25Ni 6Mo0.15N 

Steel bars (upto      -in. incl) 15Cr      K66286 

16-25-6 

A-286 

5727B 7/56 

5728B 6/60 

5729 12/53 

5731E 1/76 

5732D 

5733D 

5734D 

5735J 

5736G 

5737H 

1/76 

3/66 

1/76 

12/74 

12/74 

1/77 

25.5NI 1.25Mo2.1Ti0.006B 

0.30V, 1800 F (982 C) sol. 

treated & work-strengthened 

consumable electrode melted 

Steel forgings, 16Cr 25Ni 6IVlo 

Steel forgings, 16Cr 25Ni 6IVlo 

Hopkins elec. ingot process 

Steel bars (up to 1.5-in. incl) 20Cr 

9Ni I.6IVI0 1.4W0.6Ti 

Steel bars, forgings, mech. tubing, 

and rings, 15Cr 26Ni 1.3Mo 

2.1Ti 0.006B 0.30V, cons, elect, 

melted, 1800 F sol. heat treated 

Steel bars, forgings, tubing, and 

rings, 15Cr26Ni 1.3Mo2.1Ti 

0.006B 0.30V, cons, elect, 

melted, 1800 F sol.&precip. 

Steel bars and forgings, 13.5Cr 

26Ni3Mo1.8Ti 

Steel bars, forgings, and mech. 

tubing, 15Cr26Ni 1.3Mo2.1Ti 

0.006B 0.30V, cons, elect, 

melted, 1650 F sol. treated 

Steel bars, forgings, tubing, and 

rings, 15Cr26Ni 1.3Mo2.1Ti 

0.30V, 1800 F sol. and precip. 

heat treated, use AMS 5732 

Steel bars, forgings, mech. tubing, 

and rings, 15Cr 26Ni 1.3Mo 

2.1Ti 0.30V 1800 F sol. treated, 

use AMS 5731 

Steel bars, forgings, and mech. 

tubing, 15Cr26Ni 1.3Mo2.1Ti 

0.006B 0.30V, cons, elect, 

melted, 1650 F sol. & precip. 

treated 

K63199 

K66286 

16-25-6 

16-25-6 

19-9DX 

A-286 

K66286       A-286 

K66220       Discaloy 

K66286       A-286 

K66286       A-286 

K66286       A-286 

K66286       A-286 
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TABLE 27.  (Continued) 

AMS 
Number 

Date, 
Mo/Yr 

Title of Aerospace 
Material Specification For: 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Designation(s) 

5741D 3/66 ( Steel bars and forgings, 13.5Cr 
26Ni 1.75Mo3Ti, cons, elect, 
vac. melted 

K66545 

1 

W-545 

5742A 1/60 Alloy bars and forgings, Fe-base 
20.5Cr32IMi I.ITi 

N08801 Incoloy 801 

5746B 5/68 Alloy bars and forainas. 15Cr KRfiQ7C) n.Q7Q 

5747 

45Ni4.1W4.1Mo3.0TI 1.0AI 
cons, elect, vac. melted 

7/77 N07750       X-750 

5748 

5750B 

5751B 

5753A 

5754G 

5756B 

5757 B 

5758A 

11/69        Steel bars, forgings, and rings, 

14Cr 13.5Co 5.0Mo 0.5Ni 0.20V, 

prem. quality, cons, elect, melted 

5/73 Alloy bars, forgings, and rings, Ni 

base 16Mo 15.5Cr 5.5Fe 3.8W, 
sol. treated 

12/74        Alloy bars, forgings, and rings, 

54Ni 17.5Cr 16.5Co 4Mo 2.9Ti 

2.9AI, 0.006B, sol. stabil. & 

precip. treated, cons, elect, or 
vac. induct, melted 

1/76 Alloy bars and forgings, 55Ni 18Cr 

17Co mo 3Ti 3AI 0.006B, vac. 
melted, sol. heat treated 

7/77 Alloy bars, forgings, and rings 

47.5Ni 22Cr 1.50Co 9Mo 0.60W 
18.5Fe 

7/77 Alloy bars, forgings, and rings, 

54Ni 19Cr lOCo lOMo 1AI 

2.5Ti, vac. melted, sol. treated 

7/77 Alloy bars, forgings, and rings, 

54Ni 19Cr lOCo lOMo 1AI 

2.5Ti 0.006B vac. melted, sol. 
& precip. treated 

5/72 Alloy bars, high strength, 35Ni 

35Cc 20Cr lOMo, sol. heat 
treated 

K65770       AFC-77 

N10002       HastelloyC 

N07500        Udimet 500 

N07500        Udimet 500 

N06002        Hastelloy X 

N07252       M-252,J1500 

N07252       M-252,J1500 

R30035       MP 35 N 



TABLE 27.   (Continued) 

Related Common Alloy 
AMS Date, Title of Aerospace UNS Name(s) or 

Number Mo/Yr Material Specification For: Number Designation(s) 

5759E 11/72 Alloy bars, forgings, and rings, Co 
base 20Cr1 ONI 15W 

R30605 L-605, WF-11,HS25 

5765B 7/76 Alloy bars and forgings, 43Co 20Cr 
20Ni 4Mo 4W 4Cb 

R30816 S-816 

5766 5/72 Alloy bars and forgings, 32.5Ni 
21Cr46Fe0.38Ti0.38AI 

N08800 Incoloy 800 

5768F 6/74 Alloy bars, forgings, and rings. R30155 Multimet (N-155) 

21Cr20Ni 20Co 3.0Mo 2.5W 
1.0(Cb+Ta)0.15N31Fe, sol. 
& precip. heat treated 

5769B 6/75 Alloy bars, forgings, and rings 
32Fe 20Cr 20Ni 20Co 3Mo 2W 
1(Cb+Ta) 0.15N, sol. treated 

5770C 7/76 Alloy bars and forgings, 25Fe 
20Cr 20Ni 20Co 4W 4Mo 4(Cb+ 
Ta), sol. & precip. treated 

5772 5/71 Alloy bars, forgings, and rings, 
Co base 22Cr 22Ni 14.5W 0.07La 

5778A 6/74 Alloy wire, welding, corrosion, & 
heat resistant, nickel base 15.5Cr 
1.0(Cb+Ta)2.4Ti0.70AI 7.0Fe 

R30155       Multimet (N-155) 

R 30590       S-590 

R30188 

N07750 

Hastelloy 188 

Inconel X-750 

5779 1/58 Alloy welding electrode, coated 
Ni base 15Cr (Cb+Ta) 1.9Ti 0.6AI 

N07750 Inconel X-750 

5782A 6/51 Steel wire, welding, 19Cr 9Ni 
1.5W 1(Cb+Ta) 0.5Mo0.2Ti 

K63199 19-9WMo 

5783B 6/53 Welding electrode, coated, 19Cr 
9Ni 1.5W 1 (Cb+Ta) 0.5Mo 

K63199 19-9WMo 

5784 6/52 Steel wire, corr. resist, 29Cr 9Ni K64299 29-9 

5785B 6/53 Welding electrode, coated, corr. & 
heat resist., 29Cr 9Ni 

K64299 29-9 

5789 12/73 Alloy wire, welding, Co base 
25.5Cr 10.5Ni 7.5W 

R30031 Stellite31 

5794A 6/51 Alloy wire, welding, Fe base 20Cr 
20Ni 20Co 3Mo 2W 1 (Cb+Ta) 

R30155 Multimet (N-155) 

5795B 6/53 Alloy welding electrode, coated 
Fe base 20Cr 20Ni 20Co 3Mo 2W 
1 (Cb+Ta) 

R30155 (N-155) 
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TABLE 27.  (Continued) 

AMS Date, Title of Aerospace 
Number Mo/Yr Material Specification For: 

5796 2/52 Alloy wire, Co base 20Cr lONi 
15W 

5797 11 /52        Alloy welding electrode, coated, 

Cobase20Cr lONi 15W 

5798A 11 /68        Alloy wire, Ni base 22Cr 1.5Co 

Q.OMo 0.60W 18.5Fe 

5799A 11/68        Alloy welding electrode, coated, 

Ni base 22Cr 1.50Co 9.0Mo 
0.60W 18.5Fe 

5800A 1/63 Alloy welding wire, Ni base 19Cr 

11 Co 10!\/lo3.2Ti 1.5AI, vac. 
melted 

Alloy welding wire, Co base 

22Cr 22Ni 14.5W0.07La 

Steel wire, welding, 15Cr 26Ni 

I.SMo 2.2Ti 0.30V 

Steel wire, welding, 15Cr 26Ni 

1.3Mo 2.2Ti 0.30V, vac. melted 

Steel wire, welding, 13Cr 2Ni 3W 

Alloy wire, welding, 57Ni 19.5Cr 

13.5Co4.2IVIo3.1Ti 1.4AI 

0.006B, vac. induct, melted 

5829 12/73        Alloy wire, welding, Ni base 

19.5Cr 18Co2.5Ti 1.5AI 

5832A 5/70 Alloy wire, welding, Ni base 

19Cr 3.1 Mo 5.1 (Cb+Ta) 0.90Ti 
0.50AI, cons, elect, or vac. 
induct, melted 

5837A 5/70 Alloy wire, welding, Ni base 

21.5Cr9.0Mo3.7(Cb+Ta) 

5841 3/77 Alloy bars, corrosion & heat 

resistant, 19Cr 36Co 25Ni 7.0Mo 

O.BOCb 2.9Ti 0.20AI 9.0Fe, sol. 

heat treated for work strengthen- 
ing 

5801 5/71 

5804 B 11/67 

5805 B 11/67 

5817A 1/63 

5828 B 12/74 

Related 
UNS 

Number 

N07718 

N06625 

Common Alloy 
Name(s) or 

Designation(s) 

R30605 L-605, WF-11, HS25 

R30605 L-605,WF-11,HS25 

N06002 Hastelloy X 

N06002 Hastelloy X 

N07041 Rene 41 

R30188 Haynes188 

K66286 A-286 

K66286 A-286 

S41800 Greek Ascoloy 

N07001 Waspaloy, Nimonic PK50 

N07090 Nimonic 90 

Inconel 718 

Inconel 625 

MP 159 Alloy 
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TABLE 27.  (Continued) 

AMS Date, Title of Aerospace 
Number Mo/Yr Material Specification For: 

Related 

UNS 
Number 

Common Alloy 
Name(s) or 

Designation (s) 

5842 

5843 

5844 

5845 

5855 

5856 

5870 

5871 

5872 

5873 

3/77 Alloy bars, work strengthened,   

corrosion and heat resistant, 

19Cr 36Co 25Ni 7.0Mo 0.50Cb 

2.9Ti 0.20AI 9.0Fe, sol. heat 

treated and cold drawn 

3/77 Alloy bars, work strengthened, cor-  

rosion and heat resistant, 19Gr 

36Co 25Ni 7.0Mo 0.50Cb 2.9Ti 

0.20AI 9.0Fe, sol. heat treated, 

cold drawn, & aged 

11/72        Alloy bars, high strength, corrosion    R30035 

resistant, 35Ni 35Co 20Cr lOMo, 

sol. heat treated, cold drawn, 

centerless ground 

11 /72        Alloy bars, high strength, corro- R30035 

sion resistant, 35Ni 35Co 20Cr 

lOMo, sol. heat treated, cold 

drawn, aged, centerless ground 

9/75 Alloy powder, corrosion and heat   
resistant 59.5Ni 12Cr lOCo 

3.0Mo 6.0W 3.0Ti 1.5Ta 4.5AI 

0.015B 0.1 OZr (0.30-0.35C) 

9/75 Alloy billets and preforms, corro-   

sion & heat resistant, 59.5Ni 

12Cr lOCo 3.0Mo 6.0W 3.0Ti 
1.5Ta4.5AI 0.0158 O.IOZr 

(0.30-0.35C) powder-metallurgy 

product 

5/72 Alloy sheet, strip, and plate, Ni N06601 

base23Cr 14Fe 1.35AI 

5/72 Alloy sheet, strip, and plate, N08800 

32.5Ni 21Cr46Fe 

5/73 Alloy sheet, strip, and plate, Ni   

base 20Cr 20Co 5.9Mo 2.2Ti 

0.45A1, sol. heat treated 

12/73        Alloy sheet, strip, and plate, Ni   

base 15.8Cr 15.2Mo 0.30AI 

0.05 La 

MP 159 Alloy 

MP 159 Alloy 

MP35N 

MP35N 

Inconel 601 

Incoloy 800 

C.263 

Hastelloy S 
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Related Common Alloy 
AMS Date, Title of Aerospace UNS Name(s) or 

Number Mo/Yr Material Specification For: Number Designation(s) 

5881 9/75 Alloy forgings, corrosion & 
heat resistant, 59.5Ni 12Cr 
lOCo 3.0Mo 6.0W 3.0Ti 
1.5Ta 4.5AI 0.015B 0.1 OZr 
(0.30-0.35C), solution, 
stabilized, and precipitation 
heat treated (powder metal- 
lurgy product) 

AF2-IDA 

7235A 5/71 Rivets, steel, corr. & heat 
resist., 15Cr 26Ni 1.3Mo 
2.1Ti 0.30V, 1650 F sol. 
& part, precip. heat treated 
(use AMS 5734) 

7236A 11/71 Rivets, alloy-corr. & heat resist. 
Co base 20Cr ION I 15W 

7237 7/63 Rivets, alloy-corr. & heat resist. 
Nl base 22Cr 1.5Co9.0Mo 
0.60W 18.5Fe 

7469A 11/70 Bolts and screws, Nl alloy, corr. 
& heat resist., upset headed, 
heat treated, roll threaded, 
2050 F sol., 1650 F precip. 
heat treat, (use AMS 5712) 

7470F 11/70 Bolts and screws, steel, corr. & 
mod. heat resist., heat treated- 
roll threaded (use AMS 5616) 

7471C 11/72 Bolts and screws, Ni alloy, corr. 
& heat, resist, upset headed, heat 
treated, roll threaded, 1950 F 
sol. heat treated (use AMS 
5708) 

7478G 11/70 Bolts and screws, steel, corr. & 
heat resist., heat treated, roll 
threaded, sol. & precip. treated 
(use AMS 5736) 

7479C 11 /70 Bolts and screws, steel, corr. & 
heat resist., heat treated, roll 
threaded, 1650 F sol. heat 
treated (use AMS 5734) 

7481A 1/63 Studs, steel, corr. & heat, resist. 
heat treated, roll threaded 
(use AMS 5736) 

K66286       A-286 

R30605        L-605, WF-11, HS25 

N06002        Hastelloy X 

N07041        Rene 41 

S41800        Greek Ascoloy 

N07001        Waspaloy, Nimonic PK50 

K66286       A-286 

K66286       A-286 

K66286       A-286 
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TABLE 28.  CURRENT US AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM), 

AMERICAN NATIONAL STANDARD INSTITUTE (ANSI), AND AMERICAN 

SOCIETY OF MECHANICAL ENGINEERS (ASME) STANDARDS OR 

SPECIFICATIONS COVERING SUPERALLOYS 

Related Common Alloy 

Standard Date, Title of Standard UNS Name(s) or 

Number'3' Mo/Yr Specification For: Number Designation(s) 

A 276-77 0/77 Stainless and heat-resisting steel bars S21900 21-6-9 

(Part 5) and shapes S21904 21-6-9 LC 

A 296-77 0/77 Corrosion-resistant iron-chromium. N10001 Hastelloy B 

(Part 2) iron-chromium-nickel and nickel- 

base alloy castings for general applications 

N10002 Hastelloy C 

A 314-76 0/76 Stainless and heat-resisting steel billets S21900 21-6-9 

(Part 5) and bars for forgings S21904 21-6-9 LC 

A 412-75 0/75 Stainless and heat-resisting chromium- S21900 21-6-9 

(Part 3) nickel-manganese steel plate, sheet 

and strip 

S21904 21-6-9 LC 

A 453-77a 0/77 Bolting materials, high-temperature K66286 Grade 660 

(Part 1) 50-120 ksi yield strength, with K66286 (A-286) 

ANSI 638.12 —  — expansion coefficients comparable 

to austenitic steels 

A 453-75 0/75 Bolting materials, high-temperature K66286 Grade 660 

(Parti) 50-120 ksi yield strength, with K66286 (A-286) 

ANSI 638.12 expansion coefficients comparable 

to austenitic steels 

K63198 Grade 651 

K63198 (D-19-9-DL) 

K66220 Grade 662 

K66220 (Discaloy) 

K66545 Grade 665 

K66545 (W-545) 

A 457-71 

(Part 3) 

0/71 Hot-worked, hot-cold-worked, and 

cold-worked alloy steel plate, sheet, 

and strip for high strength at ele- 

vated temperatures 

K63198      Grade 651 (was Grade 2) 

K63198      (19-9 DL) 

A 458-71 

(Part 5) 

A 477-71 

(Part 5) 

0/71 Hot-worked, hot-cold-worked, and 
cold-worked alloy steel bars for high 

strength at elevated temperatures 

0/71 Hot-worked, hot-cold worked, and 

cold-worked alloy steel forgings and 

forging billets for high strength at 

elevated temperatures 

K63198 Grade 651 (was Grade 2) 
K63198 (19-9 DL) 

K63198 Grade 651 (was Grade 2) 
K63198 (19-9 DL) 
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TABLE 28.  (Continued) 

Standard 
Number*3' 

Date, 
Mo/Yr 

Title of Standard 
Specification For: 

Related 
UNS 

Number 

Common Alloy 
Name(s) or 

Designation(s) 

A 494-76 
(Part 2) 

0/76 Nickel and nickel alloy castings N10001 
N10002 

Hastelloy B 
Hastelloy C 

A 565-74 
(Part 5) 

0/74 Martensitic stainless steel bars, 
forgings, and forging stock for high- 
temperature service 

- 
Grade 619 
Lapalloy 

A 567-74 
(Part 2) 

0/74 Iron-, cobalt-, and nickel-base alloy 
castings for high strength at elevated 
temperatures 

N07750 
N07750 
N07750 

R30031 
R30031 

R30155 
R30155 
R30155 

N06001 
N06001 
N06001 

N10002 
N10002 

Grade 6V 
AISI 684 
(Udimet 500) 

Grade 2 
(Stellite31) 

Grade 3 
AISI 661 
(N-155) 

Grade 5 
AISI 680 
(Hastelloy X) 

Grade 4 
(Hastelloy C) 

A 637-70 
(Part 5, 8) 

0/70 
(Reapproved 

1976) 

Precipitation hardening nickel alloy 
bars, forgings, and forging stock 
for high-temperature service 

N07252 
N07252 
N07252 

N07001 
N07001 

Grade 689 
(M-252) 
(J-1500) 

Grade 685 
(Waspaloy) 

ASME A637 N07500 
N07500 

N07750 
N07750 

N07718 
N07718 

N07080 
N07080 

Grade 684 
(Udimet 500) 

Grade 688 
(Inconel X-750) 

Grade 718 
(Inconel 718) 

Grade 80A 
(NimonicBOA) 

A 638-70 
(Part 5) 

0/70 
(Reapproved 

1976) 

Precipitation hardening iron-base 
superalloy bars, forgings, and 
forging stock for high-temperature 
service 

K66220 
K66220 

K66286 
K66286 

Grade 662 
(Discaloy) 

Grade 660 
(A-286) 

A 639-70 
(Part 5, 8) 

0/70 
(Reapproved 

1976) 

Precipitation hardening cobalt- 
containing alloy bars, forgings 
and forging stock for high- 
temperature service 

R30155 
R30155 

Grade 661 
(N-155) 
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TABLE 28.  (Continued) 

Standard 
Number'3' 

Date, 

Mo/Yr 
Title of Standard 
Specification For: 

Related Common Alloy 

UNS Name(s) or 
Number Designation(s) 

A 670-72 

(Part 3, 8) 

B 163-77 

(Part 8) 

ANSI H34-42 

ASM E SB 163 

0/72 

0/77 

B 333-77 0/77 
(Part 8) 
ANSI H34.11 1/73 

B 334-77 0/77 
(Part 8) 
ANSI H34.12 1/73 

B 335-77 0/77 
(Part 8) 
ANSI H34.13 1/73 

B 336-71 0/71 
(Part 8) 
ANSI H34.14 1/73 

B 407-77 0/77 
(Part 8) 
ANSI H34.41   
ASME SB407   

B 408-77 0/77 
(Part 8) 
ANSI H34.39   
ASME SB408   

B 409-77 0/77 
(Part 8) 
ANSI 34.40   
ASME SB409   

B 423-75 0/75 
(Part 8) 

ANSI H34.16   
ASMESB423   

Precipitation hardening nickel alloy 

(UNS N07718), plate, sheet, and 

strip for high-temperature service 

Seamless nickel and nickel alloy 

condenser and heat exchanger tubes 

Nickel-molybdenum alloy (UNS 

N10001) plate and sheet 

Nickel-molybdenum-chcomium alloy 

(UNS N10002) plate and sheet 

Nickel-molybdenum alloy (UNS 

N10001) rod 

Nickel-molybdenum-chromium (UNS 

N10002) alloy rod 

Nickel-iron-chromium alloy (UNS 

N08800) seamless pipe and tube 

Nickel-iron-chromium alloy (UNS 

N08800) rod and bar 

Nickel-iron-chromium alloy (UNS 

N08800) plate, sheet, and strip 

Nickel-iron-chromium-molybdenum- 

copper alloy (UNS N08825) 

seamless pipe and tube 

R 30816      Grade 671 

R30816      (S-816) 

N07718       lnconel718 

N06600 Inconel X 

N08800 Incoloy 800 

N08825 Incoloy 825 

N10001 HasteJIoy B 

N10002 HastelloyC 

N10001 Hastelloy B 

N10002 HastelloyC 

N08800 Incoloy 800 

N08800 Incoloy 800 

N08800 Incoloy 800 

N08825 Incoloy 825 



247 

TABLE 28.   (Continued) 

Standard 
Number'3' 

Date, 
Mo/Yr 

B 424-75 
(Part 8) 

0/75 

ANSI H34.17 
ASME SB424 

  

B 425-75 
(Part 8) 

0/75 

ANSI H34.18 
ASME SB425   

B 435-77 
(Part 8) 

0/77 

B 443-75 
(Part 8) 

0/75 

ANSI H34.19 
ASME SB443      

B 444-75 
(Part 8) 

0/75 

ANSI H34.20 
ASME SB444   

B 445-72 
(Part 8) 

0/72 

ANSI H34.21 
ASMESB445 

4/73 

B 446-75 
(Part 8) 

0/75 

ANSI H34.22 
ASMESB446 

  

B 518-70 
(Part 8) 
ANSI 434.27 

0/70 
(Reapproved 
1975) 

3/71 

B 519-70 
(Part 8) 
ANSI H34.28 

0/70 
(Reapproved 
1975) 

3/71 

Title of Standard 

Specification For: 

Nickel-iron-chromium-molybdenum- 

copper alloy (UNS N08825) plate, 

sheet, and strip 

Nickel-iron-chromium-molybdenum- 

copper alloy (UNS N08825) rod 
and bar 

Nickel-chromlum-molybdenum-iron 

alloy (UNS N06002) sheet and 

plate 

Nickel-chromium-molybdenum- 

columbium (niobium) alloy (UNS 

N06625) plate, sheet, and strip 

Nickel-chromium-molybdenum- 

columbium (niobium) alloy (UNS 

N06625) seamless pipe and tube 

Nickel-chromium-iron-columbium 

(niobium )-molybdenum-tungsten 

alloy (UNS N06102) seamless pipe 

and tube 

Nickel-chromium-molybdenum- 

columbium (niobium) alloy (UNS 

N06625) rod and bar 

Nickel-chromium-iron-columbium 

molybdenum-tungsten alloy (UNS 

N06102) rod and bar 

Nickel-chromium-iron-columbium- 

molybdenum-tungsten alloy 

(UNSN06102) plate, 

sheet and strip 

Related 
UNS 

Number 

Common Alloy 

Name(s) or 

Designation(s) 

N08825       Incoloy 825 

N08825       Incoloy 825 

N06002       Hastelloy X 

N06002      AISI 680 

N06625       Inconel 625 

N06625       Inconel 625 

N06102       IN 102 

N06625  Inconel 625 

N06102  IN 102 
N06102  IN 102 

N06102  IN 102 
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TABLE 28.  (Continued) 

Standard 
Number'3' 

Date, 
Mo/Yr 

B 564-77 
(Part 8) 

0/77 

B 572-77 
(Part 8) 

0/77 

B 574-77 
(Part 8) 

0/77 

B575-77 
(Part 8) 

0/77 

Title of Standard 

Specification For: 

Related Common Alloy 

UNS Name(s) or 

Number De$ignation(s) 

Nickel Alloy Forglngs 

Nickel-chromium-molybdenum- 

iron alloy (UNS N06002) Rod 

Low-carbon nickel-molybdenum- 

chromium alloy (UNS N10276) Rod 

Low-carbon nickel-molybdenum- 

chromium illoy (UNS N10276) plate, 

sheet, and strip 

N08800       Incoloy 800 

N08801       Incoloy BOOH 

N06002      Hastelloy X 

N10276      Hastelloy C 276 

N10276      Hastelloy C 276 

F75-76 

(Part 46) 

F90-76 

(Part 46) 

0/76 

0/76 

Cast cobalt-chromium-molybdenum 

alloy for surgical implant applica- 
tions 

Wrought cobalt-chromium-tungsten- 

nickel alloy for surgical implant 
applications 

R 30605       L-605 

(a)    All numbers shown are ASTM Standard numbers except where designated otherwise.  Both ANSI and ASME have adopted 
numerous ASTM Standards or Specifications.   In some cases, ANSI has used the same specification number as the ASTM Standard 
number.  In other cases, ANSI has assigned an individual ANSI number which, in this column, is identified by the ANSI prefix. 
The ASME nomenclature use-, the prefix S along with the appropriate ASTM number, e.g., ASTM A637 becomes ASME SA637. 
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TABLE 29.   CURRENT AMERICAN WELDING SOCIETY (AWS) STANDARDS 

COVERING SUPERALLOY WELDING RODS 

AWS 

Standard 
Number Year Title of Standard 

Related 

UNS 
Number 

Common Alloy 

Name(s) or 

Deslgnatlon(s) 

A5.4-69 0/69 Specification for Corrosion- 

Resisting Chromium and 

Chromium-Nickel Steel Covered 
Welding Electrodes (22 pp) 

A5.9-69 0/69 Specification for Corrosion- 

Resisting Chromium and 

Chromium-Nickel Steel Welding 

Rods and Bare Electrodes (17 pp) 

A5.11-76 0/76 Specification for Nickel and 

Nickel Alloy Covered Welding 
Electrodes (23 pp) 

A5.13-70 0/70 Specification for Surfacing 

Welding Rods and Electrodes 
(39 pp) 

A5.14-76 0/76 Specification for Nickel and 

Nickel Alloy Bare Welding Rods 

and Electrodes (10 pp) 

A5.21-70 0/70 Specification for Composite 

Surfacing Welding Rods and 

Electrodes (32 pp) 
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TABLE 30.  CURRENT US MILITARY (MIL) SPECIFICATIONS COVERING SUPERALLOYS 

Specification Date, 
Number mo/Yr Title of Specification 

Related 

UNS 
Number 

Common Alloy 
Name(s) or 

Designatlon(s) 

MIL-R-5031B 7/66 

MIL-N-7786C 2/71 

IVIIL-N-8550 12/54 

MIL-R-17131B 8/73 

MIL-N-18088 8/54 

Rod and wire, welding, corrosion 

and heat resistant alloys 

[Alloy Class 6] 

[Alloy Class 8] 

[Alloy Class 9] 

[Alloy Class 13] 

Nickel-chromium alloy, sheet and 

strip, age hardenable, annealed 

Nickel alloy, bars and forgings, 

1200-1500 F operating temp. 

Rods and powders, welding, sur- 

facing 

Nickel-molybdenum-chromium 

plates and strips (slit sheets) 

corrosion and heat resisting 

K63199 19-9W MO 
N06600 Inconel 600 
R30155 N-155 
R30605 L-605,WF11, 

HS125 
  Hastelloy B 

N07750 Inconel X-750 

N07750 Inconel X-750 

  Stellite 6 

N10002 Hastelloy C 

MIL-S-23192 

(Ships) 

3/62 Springs, Helical age-hardenable 

nickel-chromium-iron alloys 

N07750 Inconel X-750 

MIL-N-24114A 6/65 Nickel-chromium-iron age-harden- 

able alloy, bars, rods and 

forgings, air melted or vacuum 

melted 

N07750 Inconel X-750 
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APPENDIX Al. COUNTRY CODE^) 

(Alphabetical by Country Name) 

Ctry 
Code Country Name 

AR Argentina 
AT Australia 
AU Austria 
BE Belgium 
BR Brazil 
BU Bulgaria 
CN Canada 
CH China (Main Land) 
CZ Czechoslovakia 
DE Denmark 
EE Eastern Europe 
EU Europe 
Fl Finland 
FR France 
GE Germany (East) 
GY Germany (West) 
GR Greece 
HU Hungary 
IN India 
IS Israel 
IT Italy 
JA Japan 
MX Mexico 
NE Netherlands 
NZ New Zealand 
NO Norway 
PO Poland 
PT Portugal 
RU Rumania 
SP Spain 
SW Sweden 
SZ Switzerland 
TW Taiwan, Formosa 
UA Union of South Africa 
UK United Kingdon 
US United States 
UR USSR (Russia) 
XX World-Wide 
YU Yugoslavia  

(a)   A country identification system by means of a two letter code was 
developed over ten years ago by the U.S. Defense Department and 
is called the Defense Department Country Code Index. The above 
is a partial list of 275 different countries and entities in the com- 
plete system. The system is extensively used by the U.S. government 
in their computer networks. 
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APPENDIX A2. SUPERALLOY PRIME PRODUCERS AND PATENTEES 

(Alphanumeric by Company Name) 

Company Code Company Name and City 

C-0137 Abex Corp., Engineered Products Div., Elyria, Ohio 44035 

C-0140 A. E. Turbine Components, Ltd., Yeadon, Leeds, LSI9 7AY England (A. E. = Associated 

Engineering) 

C-0090 AiResearch Manufacturing Co., Div. of Garrett Corp., (A Signal Co.), Los Angeles, 

California 90045 

C-0175 Almenit-Stahl-Gesellschaft, 8986 Mittelberg (Kleinwalsertal), West Germany 

C-0005 Armco Steel Corp., Advanced Materials Division (ARMCO), Baltimore, Maryland 21203 

C-0135 Aubert et Duval, 92200 Neuilly-sur-Seine, Paris, France 

C-0180 August Dreckshage Eisen und Stahl, 4800 Bielefeld, West Germany 

C-0021 Avesta Jernverks Aktiebolag, 774 01 Avesta, Sweden 

B 

C-0087 Babcock & Wilcox, Beaver Falls, Pennsylvania 15010 

C-0126 Bergische Stahl-lndustrie, (BSD 5630 Remscheid, West Germany 

C-0088 Blaw-Knox Co., National Alloys Div., Blaw-Knox, Pennsylvania  15238 

C-0144 Bofors AB, Ackers, 31 Ackers, Styckebruck, Sweden 

C-0148 British Steel Corp., Special Steels Div., Sheffield, S3 8AZ England 

C-0156 Cabot Alloys Europe Ltd., Northhamtonshire, NN17  2AZ England (See C-0068) 

C-0157 Cameron Iron Works Inc., Houston, Texas 77001 

C-0171 Canadian Quebec Metallurgical Corporation, Quebec, Canada 

C-0079 Cannon-Muskegon Corp., Muskegon, Michigan 49443 

C-0042 Carpenter Technology Corporation, Reading, Pennsylvania 19603 

C-0169 Certified Alloy Products Inc., Long Beach, California 90801 

C-0099 Chrysler Corp., Detroit, Michigan 48231 

C-0150 Cobalt Information Center, Brussels, Belgium (A defunct organization) 

C-0096 Cooper Alloy Corp., Hillside, New Jersey 07205 

C-0136 Creusot-Loire Division Forges-Estampage 75009 Paris, France (See C-0102) 

C-0102 Creusot-Loire (Metal Imphy) Acieries D'lmphy 75009 Paris, France 

C-0178 Creusot-Loire GmbH, 4000 Diisseldorf, West Germany 

C-0004 Crucible, Inc., Specialty Metals Div., Colt Industries, Syracuse, New York 13201 (See C-0034) 

C-0034 Crucible Materials Research Center, Colt Industries, Inc., Pittsburgh, Pennsylvania 15230 

(See C-0004) 

C-0113 Deloro Stellite Ltd., Div. of Canadian Oxygen Ltd., Bellville, Ontario, K8N 5C4 Canada 

C-0097 Deloro Stellite (UK), Ltd., Margaret, Swindon SN3 4QA Wiltshire, England 
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APPENDIX A2. (Continued) 

Company Name and City 

C0125 

C-0179 

C-0110 

Deutsche Edelstahlwerke AG, (DEW), 4150 Krefeld, West Germany (Now Thyssen 

Edelstahlwerke AG) (See C-0152) 

Deutsche Gilby-Fodor GmbH, 6600 Saarbriicken 3, West Germany 

Du Pont de Nemours & Co., E.I., Wilmington, Delaware  19898 (No proprietary alloys) 

C-0176 

C-0107 

C-0177 

C-0127 

C-0076 

C-0195 

C-0181 

E. A. Brand & Co., 2800 Bremen 1, West Germany 

Eastern Stainless Steel Co., Div. of Eastmet Corp., Baltimore, Maryland  21203 

Edelstahlwerke Buderus AG, 6330 Wetzlar, West Germany 

Edelstahl Witten Werks AG, 5810 Witten, West Germany 

Elektrostal, Elektrostal, near Moscow, USSR (Formerly Noginsk) 

Emil Weingartner & Co.  KG, Edelstahlgrosshandl, 2000 Hamburg 54, West Germany 

Estanit GmbH KG, Edelstahl-und Gusstechnik, 4330 Mulheim {Ruhr)-Raadt, West Germany 

C-0172 

C0155 

C0158 

C-0083 

C-0094 

C-0154 

C0162 

C0123 

C-0182 

Fansteel Advanced Structures Division, Los Angeles, California 90054 

Fansteel Inc. of H. K. Porter Company, North Chicago, Illinois 60064 

Firth-Brown Ltd., Atlas Works, Sheffield, S4 7SU England 

Firth Sterling Inc., Pittsburgh, Pennsylvania  15220 

Firth-Vickers Special Steels, Ltd., Staybrite Works, Sheffield, S9 2FU England 

Fort Motor Company, Detroit, Michigan 48121 

Fried, Krupp Huttenwerke AG (FKH), 4630 Bochum, West Germany 

Fried, Krupp Steel Works, Essen, West Germany (See C-0162) 

Furstlich Hohenzollernsche Hiittenverwaitung Laucherthal, 7480 Sigmaringen, West Germany 

C0138 

C-0105 

C-0184 

C-0091 

C-0174 

C-0078 

C-0108 

Gebr. Bohler & Co. AG, A-1010 Vienna, Austria 

Gebr. Bohler & Co. AG, 4000, Dusseldorf-Oberkassel, West Germany 

Gebriider Hover, Edelstahlwerk, 5251 Kaiserau, West Germany 

General Electric Co., Aircraft Engine Div., Cincinnati, Ohio 45215 (See C-0078 and C-0174) 

General Electric Company, Gas Turbine Div., Engineering and Manufacturing, Schenectady, 

New York  12345 (See C-0078 and C-0091) 

General Electric Company, Metallurgical Products Dept., Detroit, Michigan 48232 (See 

C-0091 and C-0174) 

General Motors Corp., Detroit, Michigan 48202 
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Company Code Company Name and City 

H 

0-0106 

C0124 

C-0192 

C0187 

C-0074 

C-0173 

C-0183 

C0159 

C-0022 

C-0070 

C-0112 

C-0085 

C-0067 

Hadfields, Ltd., Sheffield 9 England 

Heinkel-Hlrth Co., Berlin, West Germany 

Helnr, Aug. Schulte AG, 4600 Dortmund 1, West Germany 

Helnrlch Reining GmbH, 4000 Dusseldorf 1, West Germany 

Henry Wiggln & Co., Ltd., Hereford, HR4 9SL England 

High Duty Alloys Forging Ltd. (HDAF), Reddltch Worchestershlre B97 6ER England 

Hoesch Estel, Hoesch Werke Hohenllmburg-Schwerte AG, 5850, Hohenllmburg, West 

Germany 

Howmet Alloys International, Exeter, EX2 7LG England (See C-0070) 

Howmet Turbine Components Corporation, (Dlv. of PUG), Muskegon, Michigan 49440 

(See C-0033) 
Howmet-Corporation (Dlv. of PUG) Greenwich, Connecticut 06830 (See C-0080, C-0022, 

C-0033, C-0112, and C-0085) 

Howmet Turbine Components Corp., Alloy Division, Dover, New Jersey 07801 

Howmet Turbine Components Corp., Austenal Dover Dlv., Dover, New Jersey 07801 

(See C-0070) 

Huntlngton Alloys Inc., Dlv. of International Nickel Corp., Huntlngton, West Virginia 25720 

(SeeC-0071) 

I 

C-0086 

C-0117 

C-0100 

C-0071 

Inco Europe Ltd. (Formerly International Nickel Ltd.) and (Previously Mond Nickel Ltd.), 

Sheffield and Birmingham, B16 0AJ England 

Industria Lamlere Speclall 20159 Milano, Italy 

International Nickel Co. of Canada Ltd., Toronto M5K 1E3 Ontario, Canada (See C-0071) 

International Nickel Co., Inc., New York, New York  10004 (See C-0067) 

C-0147 

C-0131 

C-0109 

Jessop-Saville, Ltd., Sheffield, S9 2SS England 

Jodots Freres, Ets., Boloeil, Belgium 

Joslyn Stainless Steels Co., Div. of Joslyn Mfg. and Supply Co., Ft. Wayne, Indiana 46801 

K 

C-1011 

C-0185 

C-0118 

Kawecki Chemical Co., Boyertown, Pennsylvania 

Koerver & Nehring GmbH, 4150 Krefeld, West Germany 

Koppers Co., Inc., Pittsburgh, Pennsylvania  15219 
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Company Code Company Name and City 

C-0186 Lachmann & Steingrube, 2000 Hamburg 11, West Germany 

C-0084 Latrobe Steel Co. (Sub. of The Timken Co.), Latrobe, Pennsylvania  15650 

M 

C-0149 Main Metal Ltd., London W.C.2, England 

C-0104 Mannesmann AG, 4000, Diisseldorf 1, West Germany 

C-0069 Martin Metals Co., (now only a license monitoring operation) Formerly a subsidiary of 

Martin-Marietta Corp.), Wheeling, Illinois 60090 (Previously Sierra Metals Corp.) 

C-0098 Midvale-Heppenstal Co., Nicetown, Philadelphia, Pennsylvania 19140 

C-0115 Mitsubishi Metal Corporation, Okagawa Plant No. 5-2 1-Chrome Ohts-Machi, Chiyada-Ku 

Tokyo 100, Japan 

N 

C-0064 National Aeronautics and Space Administration (NASA) Lewis Research Center, Space 

Technology and Materials, Cleveland, Ohio 44135 

C-0142 Nippon-Kokan K.K. (Kabushiki Kaisha Technical Research Center), Kawasaki-Ku, Kawasaki, 

210 Japan 

C-0145 Nyby Bruks Aktiebolag, Nyby Bruk, Sweden 

C-0033 Pechiney-Ugine-Kuhlmann (PUG), Paris, France (See C:0022), (See C-0020, C-0194, C-0070) 

C-0141 Poldi Steel Works, Prague, Czechoslovakia 

C-0121 Pose-Marre Edelstahlwerk GmbH, 10006 Erkrath-Dusseldorf, West Germany 

C-0092 Pratt & Whitney Aircraft Div. of United Technologies Corp., Hartford, Connecticut 06101 

C-0011 Republic Steel Corporation, Special Metals Div., Massilon, Ohio 44646 

C-0196 Robert Zapp, Edelstahle, Zapp-Haus, 4000 Diisseldorf, West Germany 

C-0160 Roechling Burbach GmbH, 6620 Voalkinger/Saar, West Germany 

C-0077 Rolled Alloys, Inc., Detroit, Michigan 48211 

C-0093 Rolls-Royce Mfg. Co., Derby, England 

C-0065 Ross & Catherall, Ltd., Sheffield S31 83A, England 

C-0101 Rustless Iron and Steel Div., Armco Steel Corp., Baltimore, Maryland 21203 (See C-0005) 
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Company Code Company Name and City 

C-0095 

C-0143 

C-0167 

C-0166 

C0189 

C-0190 

C0130 

C0129 

C-0191 

C-0114 

C-0143 

C-0081 

C-0133 

C-0132 

C-0164 

C0165 

C-0066 

C-0153 

C-0120 

C-0139 

C-0068 

Samuel Fox Company, Ltd., Stocksbridge Works, Sheffield (Now part of British Steel 

Corporation) (See C-0148) England 

Sandvikens-Jernverks Aktiebolag 811 01 Sandviken, Sweden 

Sandvikstahl GmbH, Dusseldorf, West Germany 

Sandvik Steel Inc., Fairlawn, New Jersey 07410 

Schmidt + Clemens, Edeistahlwerk, 5251 Kaiserau, Bezirk Koln, uber Engelskirchen, West 

Germany 

Schmolz + Bickenbach, 4000 Dusseldorf 1, West Germany 

Schneider & Cie, Paris, France 

Schneider, Virgo, Paris, France 

Schoeller-Bleckmann Stahlwerke GmbH, 4044 Kaarst iiber Neuss/Dusseldorf, West Germany 

Shawinigan Chemicals, Ltd., Montreal, Canada 

Sheepbridge Alloy Castings, Ltd., Sutton-in-Ashfield, Notts, England 

Sierra Metals Corporation, Wheeling, Illinois  (Changed to Martin Metal Co.) (See C-0069) 

Societe Ferry-Captain, Joinville, (Haute Marne), France 

Soc. Anon, de Commentry Fourchambault et Decaseville, Paris, France 

Sorcery Metals, Delray Beach, Florida 33444 (See C-0165) 

Sorcery Metals (UK) Ltd., Marple Stockport SK6 6BO, England (See C-0164) 

Special Metals Corp., An Allegheny Ludlum Industries Co., New Hartford, New York  13413 

Stahlwerke Siidwestfalen AG, 5900 Sieger-Geisweid, West Germany 

Standard Pressed Steel Co., Jenkintown, Pennsylvania  19046 

Steirische Gusstahlwerke AG Vienna, Austria 

Stellite Div., Cabot Corp., Kokomo, Indiana 46901 (Formerly Haynes Stellite of Union 

Carbide Corp.) 

C-0163 

C-0008 

C-0116 

C-0152 

C-0151 

C-0089 

C-0075 

C-0134 

C-0146 

Techalloy Co., Inc., Rahns, Pennsylvania  19426 

Teledyne Allvac (ALLVAC), Monroe, North Carolina 28110 

Teledyne Vasco, Latrobe, Pennsylvania  15650 

Thyssen Edelstahlwerke AG, 5810 Witten (or 4150 Krefeld), West Germany (Formerly 

Deutsche Edelstahlwerke/Edelstahlwerk Witten AG) (See C-0125) 

Thyssen Giesserei AG, (Formerly Rheinstahl Giesserei, AG), 4630 Bochum, West Germany 

Timken Co., The, Canton, Ohio 44706 

TRW, Inc., TRW Metals Div. and Turbine and Compressor Components Div., Minerva, 

Ohio 45657 and Cleveland 44117 (See C-0134) 

TRW/J. H. Williams Div., Buffalo, New York  14207 (See C-0075) 

Tungsten Institute (A defunct organization) 



A2-6 

APPENDIX A2.  (Continued) 

Company Code Company Name and City 

U 

C-0193 Uddeholmstahl GmbH, 4010 Hilden, West Germany 

0-0020 Ugine, Aciers Electriques de Ugine, (Div. of PUG)13', Savole, France (See C-0033) 

C-0194 Ugine Edestahl GmbH, 4006 Erkrath 2 (Hochdahl), West Germany 

C-0103 United Steel Co., Samuel Fox Stocksbridge Works, Sheffield, England (Now part of British 

Steel Corporation (See C-0148) 

C-0161 Union Carbide (U.K.) Ltd., Superalloys Div., Derbyshire, SK13 9SA England 

C-0072 Universal Cyclops, Specialty Steel Div., Pittsburgh, Pennsylvania  15228 

C-0082 Utica Metals Division, Kelsey-Hayes Company, Utica, New York  13503 (Now Special Metals 

Corp. of Hartford, New York  13413) (See C-0066) 

C-0122 Vacuumschmelze GmbH 6450 Hanau, West Germany 

C-0170 Vereinigte Edelstahlwerke AG(VEW) (Formerly Bohler, Schoeller-Bleckmann, Styria), A-1010 

Vienna, Austria 

C-0168 Vereinigte Deutsche Metallwerke AG(VDM), 5990 Aitena/Westfalen, West Germany 

C-0128 Vereinigte Deutsche Nickel-Werke AG, 5840 Schwerte (Ruhr), West Germany 

C-0188 Verkaufsgesellschaft Hagener Gussstahlwerke Remy GmbH & Co. KG, 5800 Hagen, West 

Germany 

W 

C-0119 Wah Chang Corp., Albany, Oregon 97321 

C-0080 Waimet Alloys Company, (Now Howmet Turbine Component Corp.) Detroit, Michigan 

(See C-0022) 

C-0073 Westinghouse Electric Corp., Materials Manufacturing Div., (Out of Superalloy Business) 

Blairsville, Pennsylvania  15717 

C-0197 Zapp-Fortuna GmbH, Exportgesellschaft der Stahlwerke Siidwestfalen AG, 4000 

Diisseldorft 1, West Germany (See C-0153) 

(a)  (PUG) = Pechiney Ugine Kuhlmann Corporation. 
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APPENDIX A3. SUPERALLOY PRIME PRODUCERS AND PATENTEES (Numerical by Company Code) 

Company Code Company Name and City 

C-0004 Crucible, Inc., Specialty Metals Div., Colt Industries, Syracuse, New York 13201 (SeeC-0034) 

C-0005 Armco Steel Corp., Advanced Materials Division (ARMCO), Baltimore, Maryland 21203 

C-0008 Teledyne Allvac (ALLVAC), Monroe, North Carolina 28110 
C-0011 Republic Steel Corporation, Special Metals Div., Massillon, Ohio 44646 

C-0020 Ugine, Aciers Electriques de Ugine, (Div. of PUG), Savoie, France (See C-0033) 

C-0021 Avesta Jernverks Aktiebolag, 774 01 Avesta, Sweden 

C-0022 Howmet Turbine Components Corporation, (Div. of PUG), Muskegon, Michigan 49440 (See C-0033) 

C-0033 Pechiney-Ugine-Kuhlmann (PUG), Paris, France (See C-0022) (See C-0194) 

C-0034 Crucible Materials Research Center, Colt Industries, Inc., Pittsburgh, Pennsylvania  15230 (See C-0004) 

C-0042 Carpenter Technology Corporation, Reading, Pennsylvania  19603 

C-0043 Sandvikens Jernverks Aktiebolag 81101 Sandviken, Sweden    (See C-0166, C-0167) 

C-0064 National Aeronautics and Space Administration (NASA) Lewis Research Center, Space Technology 

and Materials, Cleveland, Ohio, 44135 

C-0065 Ross & Catherall, Ltd., Sheffield S31 83A 
C-0066 Special Metals Corp., An Allegheny Ludium Industries Co., New Hartford, New York  13413 

C-0067 Huntington Alloys Inc., Div. of International Nickel Corp., Huntington, West Virginia 25720 (SeeC-0071) 

C-0068 Stellite Div., Cabot Corp., Kokomo Indiana 46901 (Formerly HaynesStellite of Union Carbide Corp.) 

C-0069 Martin Metals Co., (now only a license monitoring operation)  Formerly a subsidiary of Martin- 

Marietta Corp.), Wheeling, Illinois 60090 (Previously Sierra Metals Corp.) 

C-0070 Howmet Corporation (Div. of PUG) Greenwich, Connecticut 06830 (SeeC-0080, C-0022, C-0033, C-0112, 

and C-0085) 
C-0071 International Nickel Co., Inc., New York, New York  10004 (See C-0067) 

C-0072 Universal Cyclops, Specialty Steel Dov., Pittsburgh, Pennsylvania  15228 

C-0073 Westinghouse Electric Corp., Materials Manufacturing Div., (Out of Superalloy Business) Blairsville, 

Pennsylvania  15717 

C-0074 Henry Wiggin & Co., Ltd., Hereford, HR4 9SL England 
C-0075 TRW, Inc., TRW Metals Div. and Turbine and Compressor Components Div., Minerva, Ohio 45657 

and Cleveland 44117 (See C-0134) 
C-0076 Elektrostal, Elektrostal, near Moscow, USSR (Formerly Noginsk) 

C-0077 Rolled Alloys, Inc., Detroit, Michigan 48211 

C-0078 General Electric Company, Metallurgical Products Dept., Detroit, Michigan 48232 (See C-0091 and 

C-0174) 
C-0079 Cannon-Muskegon Corp., Muskegon, Michigan 49443 

C-0080 Waimet Alloys Company, (Now Howmet Turbine Component Corp.) Detroit Michigan (See C-0022) 

C-0081 Sierra Metals Corporation, Wheeling, Illinois (Changed to Martin Metal Co.) (See C-0069) 

C-0082 Utica Metals Division, Kelsey-Haynes Company, Utica, New York  13503 (Now Special Metals Corp. 

of Hartford, New York   13413)   (See C-0066) 
C-0083 Firth Sterling Inc., Pittsburgh, Pennsylvania  15220 

C-0084 Latrobe Steel Co. (Sub. of The Timken Co.), Latrobe, Pennsylvania  15650 

C-0085 Howmet Turbine Components Corp. Austenal Dover Div., Dover, New Jersey 07801 (See C-0070) 

C-0086 Inco Europe Ltd. (Formerly International Nickel Ltd.) and (Previously Mond Nickel Ltd.),Sheffield 

and Birmingham, B16 OAJ England 

C-0087 Babcock & Wilcox, Beaver Falls, Pennsylvania  15010 

C-0088 Blaw-Knox Co., National Alloys, Div., Blaw-Knox, Pennsylvania  15238 

C-0089 Timken Co., The, Canton, Ohio 44706 

C-0090 AiResearch Manufacturing Co., Div. of Garrett Corp., (A Signal Co.), Los Angeles, California 90045 

C-0091 General Electric Co., Aircraft Engine Div., Cincinnati, Ohio 45215  (See C-0078 and C-0174) 

45215 
C-0092 Pratt & Whitney Aircraft Div. of United Technologies Corp., Hartford, Connecticut 06101 

C-0093 Rolls-Royce Mfg. Co., Derby, England 

C-0094 Firth-Vickers Special Steels, Ltd., Staybrite Works, Sheffield, S9 2FU England 

C-0095 Samuel Fox Company, Ltd., Stocksbridge Works, Sheffield (Now part of British Steel Corporation) 

(See C-0148) England 

(PUG) = Pechiney Ugine Kuhlmann Corporation 
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C-0096 Cooper Alloy Corp., Hillside, New Jersey 07205 

C-0097 Deloro Stellite (UK), Ltd., Margaret, Swindon SN3 4QA Wiltshire, England (See C-0113) 
0-0098 Midvale-Heppenstal Co., Nicetown, Philadelphia, Pennsylvania  19140 

C-0099 Chrysler Corp., Detroit, Michigan  48231 

C-0100 International Nickel Co. of Canada Ltd., Toronto M5K 1E3 Ontario Canada (See C-0071) 
C-0101 Rustless Iron and Steel Div., Armco Steel Corp., Baltimore, Maryland 21203 (See C-0005) 
C-0102 Creusot-Loire (Metal Imphy) Acieries D'lmphy 75009 Paris, France (See C-0136, C-0178) 

C-0103 United Steel Co., Samuel Fox Stocksbridge Works, Sheffield, England (Now part of British Steel 
Corporation (See C-0148) (See C-0095, C-0143) 

C-0104 Mannesmann AG, 4000, Dusseldorf 1 West Germany 

C-0105 Gebr. Bbhler & Co. AG, 4000, Dusseldorf-Oberkassel, West Germany 

C-0106 Hadfields, Ltd., Sheffield 9 England 

C-0107 Eastern Stainless Steel Co., Div. of Eastmet Corp., Baltimore, Maryland 21203 

C-0108 General Motors Corp   Detroit, Michigan  48202 

C-0109 Joslyn Stainless Steels Co., Div. of Joslyn Mfg. and Supply Co., Ft. Wayne, Indiana 46801 

C-0110 Du Pont de Nemours & Co., E.I., Wilmington, Delaware  19898 (No proprietary alloys) 
C-1011 Kawecki Chemical Co., Boyertown, Pennsylvania 

C-0112 Howmet Turbine Components Corp., Alloy Division, Dover, New Jersey 07801 (See C-0070) 

C-0113 Deloro Stellite Ltd., Div. of Canadian Oxygen Ltd., Belleville, Ontario, K8N 5C4 Canada (See C-0097) 

C-0114 Shawinigan Chemicals, Ltd., Montreal, Canada 

C-0115 Mitsubishi Metal Corporation, Okagawa Plant No. 5-2  1-Chome Ohte-Machi, Chiyada-Ku 
Tokyo  100,Japan 

C-0116 Teledyne Vasco, Latrobe, Pennsylvania  15650 

C-0117 Industrie LamiereSpeciali  20159 Milano, Italy 

C-0118 Koppers Co., Inc., Pittsburgh, Pennsylvania  15219 

C-0119 Wah Chang Corp., Albany, Oregon 97321 

C-0120 Standard Pressed Steel Co., Jenkintown, Pennsylvania   19046 

C-0121 Pose-Marre Edelstahlwerk GmbH, 10006 Erkrath-Diisseldorf, West Germany 

C-0122 Vacuumschmelze GmbH  6450 Hanau, West Germany 

C-0123 Fried. Krupp Steel Works, Essen, West Germany (See C-0162) 

C-0124 Heinkel-Hirth Co., Berlin, West Germany 

C-0125 Deutsche Edelstahlwerke AG, (DEW), 4150 Krefeld, West Germany (Now Thyssen Edelstahlwerke 
AG) (See C-0152) 

C-0126 BergischeStahl-lndustrie, (BSI) 5630 Remscheid, West Germany 

C-0127 Edelstahl Witten WerksAG., 5810 Witten, West Germany 

C-0128 Vereinigte Deutsche Nickel-Werke AG, 5840Schwerte (Ruhr), West Germany 

C-0129 Schneider, Virgo, Paris, France 

C-0130 Schneider & Cie, Paris, France 
C-0131 Jodots Freres, Ets., Boloeil, Belgium 

C-0132 Soc. Anon, de Commentry Fourchambault et Decaseville, Paris, France 
C-0133 Societfe Ferry-Captain, Joinville, (Haute Marne), France 
C-0134 TRW/J.H. Williams Div., Buffalo, New York   14207 (See C-0075) 

C-0135 Aubert et Duval, 92200 Neuilly-sur-Seine, Paris, France 

C-0136 Creusot-Loire Division Forges-Estampage 75009 Paris, France (See C-0102, C-0178) 

C-0137 Abex Corp., Engineered Products Div., Elyria, Ohio 44035 

C-0138 Gebr. Bohler & Co. AG, A-1010 Vienna, Austria 
C-0139 Steirische Gusstahlwerke AG Vienna, Austria 

C-0140 A.E. Turbine Components, Ltd.,Yeadon, Leeds,  LS19 7AY  England (A.E. = Associated Engineering) 

C-0141 Poldi Steel Works, Prague, Czechoslovakia 

C-0142 Nippon-Kokan K.K. (Kabushiki Kaisha Technical Research Center), Kawasaki-Ku, 
Kawasaki, 210 Japan 

(PUG) = Pechiney Ugine Kuhlmann Corporation 
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APPENDIX A3.  (Continued) 

Company Code 

C-0143 
C-0144 

C-0145 
C-0146 

C-0147 

C-0148 
C-0149 

C-0150 

C-0151 

C-0152 

C-0153 
C-0154 

C-0155 

C-0156 

C-0157 

C-0158 
C-0159 

C-0160 

C-0161 
C-0162 

C-0163 
C-0164 

C-0165 
C-0166 
C-0167 

C-0168 

C-0169 
C-0170 

C-0171 
C-0172 

C-0173 
C-0174 

C-0175 

C-0176 
C-0177 

C-0178 
C-0179 

C-0180 
C-0181 

C-0182 

C-0183 

C-0184 

C-0185 

C-0186 
C-0187 

Company Name and City 

Sheepbridge Alloy Castings, Ltd., Sutton-in-Ashfield, Notts, England 

Bofors AB, Ackers, 31 Ackers, Styckebruck, Sweden 

Nyby Bruks Aktiebolag, Nyby Bruk, Sweden 

Tungsten Institute (A defunct organization) 

Jessop-Saville, Ltd., Sheffield, S9 2SS England 

British Steel Corp., Special Steels Div., Sheffield, S3 8AZ England 

Main Metal Ltd., London W.C.2, England 

Cobalt Information Center, Brussels, Belgium (A defunct organization) 

Thyssen Giesserei AG, (Formerly Rheinstahl Giesserei, AG),4630 Bochum, West Germany 

Thyssen Edelstahlwerke AG, 5810 Witten (or 4150 Krefeld), West Germany (Formerly Deutsche 

Edelstahlwerke/Edelstahlwerk Witten AG) (SeeC-0125) 

Stahlwerke Sudwestfalen AG, 5900 Sieger-Geisweid, West Germany 

Ford Motor Company, Detroit, Michigan 48121 
Fansteel Inc. of H. K. Porter Company, North Chicago, Illinois 60064 

Cabot Alloys Europe Ltd., Northhamtonshire, NN17 2AZ England (See C-0068) 

Cameron Iron Works Inc., Houston, Texas 77001 

Firth-Brown Ltd., Atlas Works, Sheffield, S4 7SU England 

Howmet Alloys International, Exeter, EX2 7LG England (See C-0070) 

Roechling Burbach GmbH, 6620 Voalkinger/Saar, West Germany 

Union Carbide (U.K.) Ltd., Superalloys Div., Derbyshire, SK13 9SA England 

Fried, Krupp Huttenwerke AG (FKH), 4630 Bochum, West Germany 

Techalloy Co., Inc., Rahns, Pennsylvania  19426 

Sorcery Metals, Delray Beach, Florida 33444 (See C-0165) 

Sorcery Metals (UK) Ltd., Marple Stockport SK6 6B0, England (See C-0164) 
Sandvik Steel Inc., Fairlawn New Jersey 07410 (See C-0043, C-0167) 

Sandvikstahl GmbH, Dusseldorf, West Germany  (See C-0166, C-0043) 

Vereinigte Deutsche Metallwerke AG(VDM), 5990 Altena/Westfallen, West Germany 

Certified Alloy Products Inc., Long Beach, California 90801 
Vereinigte Edelstahlwerke AG(VEW) (Formerly Bohler, Schoeller-Bleckmann, Styria), A-1010 Vienna, 

Austria 
Canadian Quebec Metallurgical Corporation, Quebec, Canada 
Fansteel Advanced Structures Division, Los Angeles, California 90054 

High Duty Alloys Forging Ltd. (HDAF), Redditch Worchestershire B97 6ER England 

General Electric Company, Gas Turbine Div., Engineering and Manufacturing, Schenectady, New 

York  12345 (See C-0078 and C-0091) 
Almenit-Stahl-Gesellschaft, 8986 Mittelberg (Kleinwalsertal), West Germany 

E. A. Brand & Co., 2800 Bremen 1, West Germany 

Edelstahlwerke Buderus AG, 6330 Wetzlar, West Germany 

Creusot-Loire GmbH, 4000 DUsseldorf, West Germany (See C-0102, C-0136) 

Deutsche Gilby-Fodor GmbH, 6600 Saarbrucken 3, West Germany 

August Dreckshage Eisen und Stahl, 4800 Bielefeld, West Germany 

EstanitGmbH KG, Edelstahl-und Gusstechnik, 4330 Millheim (Ruhr)-Raadt, West Germany 

Furstlich Hohenzollernsche Huttenverwaitung Laucherthal, 7480 Sigmaringen, West Germany 

Hoesch Estel, Hoesch Werke Hohenlimburg-Schwerte AG, 5850 

Hohenlimburg, West Germany 

Gebriider Hover, Edelstahlwerk, 5251 Kaiserau, West Germany 

Koerver & Nehring GmbH, 4150 Krefeld, West Germany 

Lachmann & Steingrube, 2000 Hamburg 11, West Germany 

Heinrich Reining GmbH, 4000 Dusseldorf 1, West Germany 
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APPENDIX A3.  (Continued) 

Company Code Company Name and City 

C-0188 
C-0189 
C-0190 
C-0191 
C-0192 
C-0193 
C-0194 
C-0195 
C-0196 
C-0197 

Verkaufsgesellschaft Hagener Gussstahlwerke Remy GmbH & Co. KG, 5800 Hagen, West Germany 
Schmidt + Clemens, Edeistahlwerk, 5251 Kaiserau, Bezirk Koln, uber Engelskirchen, West Germany 
Schmolz + Bickenbach, 4000 Dusseldorf 1, West Germany 
Schoeller-Bleckmann Stahlwerke GmbH, 4044 Kaarst Uber Neuss/Dusseldorf, West Germany 
Heinr, Aug. Schulte AG, 4600 Dortmund 1, West Germany 
Uddeholmstahl GmbH, 4010 Hilden, West Germany 
Ugine Edestahl GmbH, 4006 Erkrath 2 (Hochdahl), West Germany (See C-0022, C-0033) 
Emil Weingartner & Co. KG, Edelstahlgrosshandl, 2000 Hamburg 54, West Germany 
Robert Zapp, Edelstahle, Zapp-Haus, 4000 DUsseldorf, West Germany 
Zapp-Fortuna GmbH, Exportgesellschaft der Stahlwerke SDdwestfalen AG, 4000 Dusseldorf 1, 
West Germany (See C-0153) 
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APPENDIX A6.    UNITED STATES BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM 
AND RUSSIAN NAMES FOR THE ENGLISH CHEMICAL ELEMENT NAMES 

In order to insure that transliteration is consistent with that used in this 
Handbook, the Board of Geographic Names system of transliteration to Latin letters 
should be used as follows: 

CYRILLIC ALPHABET 

Cyrillic 
Letter 

Latin 
Letter* 

Names of 
Cyrillic 
Letters 

Cyrillic 
Letter 

Latin 
Letter* 

Names of 
Cyrillic 
Letters 

A A ah P R er 

B B beh C S ess 

H V veh T T teh 

r G geh y U 00 

A D deh $ F ef 

E Ye yeh x Kh khah 

* Zh zheh u Ts tseh 

3 Z zeh 4 Ch cheh 

M 1 ee ill Sh shah 

11 Y ee kratkoye HI Shch shchah 

K K kah 1) 11 tverdyy znak 
(mute hard sign) 

J] L el bl Y yerry 

M M em b / myakhiy znak 
(mute soft sign) 

11 N en 3 E eh 

(i 0 oh HI Yu you 

11 P peh fl Ya yah 

'Latin letter equivalent or transliteration of the Cyrillic letter. 
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APPENDIX A6.    (Continued) 

RUSSIAN NAMES  FOR THE  ELEMENTS 

Atomic Element International 
Number Name 

Boflopofl 

Symbol 

1 H 
2 FenHH He 
3 JIMTMH Li 
4 BepH/l/lMH Be 
5 Bop B 
6 Yr/iepofl C 

7 AaoT N 

8 HMcnopofl 0 

9 ifrrop P 

10 HBOH Ne 
11 HarpMH Na 

12 MarHHH Mg 
13 A/ltOMHHHH Al 
14 HpBMHHH Si 
15 ctoc^op P 
16 Cepa s 
17 X/iop Cl 
18 Apron Ar 
19 Ha/iHki K 

20 Ka.ntii4HH Ca 

21 CHaHflHM Sc 

22 TMTaH Ti 
23 BaHaflMM V 
24 Xpon Cr 
25 MapraHeu Mn 
26 yKeneao Fe 
27 Koda/TbT Co 

28 HHKe^b Ni 
29 Mefl-b Cu 
30 UHHH Zn 

31 fa^^MH Ga 
32 repnaHMM Ge 
33 MhiirbflK As 
34 CB/IBH Se 
35 BpoM Br 

36 KpHnTOH Kr 
37 PyfiMflHM Rb 
38 CipOHUHM Sr 
39 HTTpHH Y 
40 UHPKOHMH Zr 
41 HMQdHM Nb 
42 McnHdflBH Mo 
43 TexHeL\Hki Te 
44 PyTBHMH Ru 

45 PoflHM Rh 
46 riaJinaflMki Pd 

47 CBpBfipO Ag 
48 KaflMHkl Cd 

49 MHflMM In 

50 D/IOTaO Sn 

51 CyptMa Sb 

Atomic Element International 
Number Name 

TB/i^yp 

Symbol 

52 Te 
53 Plofl I 
54 HCBHOH Xe 
55 l4e3Hki Cs 
56 BapMM Ba 
57 JlaHTaH La 
58 I4BPMM Ce 
59 ripasBOflMM Pr 
60 HBOflMM Nd 
61 nponsTHki Pm 
62 CanapHH Sm 
63 EeponMH Eu 
64 raflO/IHHMH Gd 
65 TBpdHH Tb 
66 .AncnpoaHki Dy 
67 ro/rbMHH Ho 
68 3p6MH Er 
69 Ty/iHH Tu 
70 HTTBpdMH Yb 
71 /klTBI4HH Lu 
72 ra(J)HHH Hf 
73 TaHTan Ta 
74 Bo/VbttpaM W 
75 PBHHH Re 
76 OCMHH Os 
77 HpMflMkl Ir 
78 Fl/iaTMHa Pt 
79 30BOTO Au 
80 PxyTb Hg 
81 Tan/iHM Tl 
82 CBHHBU Pb 
83 BncMyr Bl 
84 flcmOHMkl Po 
85 AcraTHH At 

86 PaflQH Rn 
87 CtpaHUMkl Fr 
88 PaflMki Ra 
89 AKTHHMH Ac 
90 TopHH Th 
91 npOTaHTHHHM Pa 
92 YpaH U 
93 HsnTyHMH Np 
94 rLnyroHHki Pu 
95 AMBpHl^HH Am 
96 HlOpHkl Cm 

97 BspHB/lHH Bk 
98 Ha/lkl(t)OpHMH Cf 
99 BHHWTBHHMkl Es 

100 CtepMHH Fm 
101 MsHflB/lBBBHM Md 
102 HodB^kM No 
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