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INTRODUCTION

In the USSR all problems of regularization in any technical §
field, above all problems of classification, of rational termi- ?

nology, and of the correct construction of a system of standards

. i are of tremendous importance. The socielist character of our

economy permits the utilization of all the advantages of uni-

formity of standardization to & degree unthinkeble of in the i

f capitalist world. The £11-Union character of the standards end

the possibility of constructing them on actual scientific founda-

tions should be considered a distinct feature of standardization

in a socialist economy.

L The rational construction of & system of standards in

the field of metallic materials is very important. Practically g

all branches of industry are somehow connected with the produc~
tion or the use of the most variegated metals or alloys. The
number of metallic materials in use is very great. It is, there-
fore, necessary that there exist a uniform system of standardize-
tion, designation, and technical specification for various metallic
meterials. Of courss, priority in this work is to be given to

the field of machine building in the Soviet Union, with the concept
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of this field to be adequately wide so as to include such
branches of machine building as the aviation- and tank-building
industries, the menufacturing of armaments and munitions,
‘transportation- and chemical-machine building, ete. During the
war, Soviet industry was frequently subject to difficulties
traceable to the absence of standardization. Discrepancies in
standards, technical specifications, systems of designations
retarded the planning and operational solutions of many problems
pertaining to production orders, to the distribution of metals
and their switching from one industry to another as needed, and
the like. The same causes hindered the proper utilization of
the ampls experience acoumulated by the leading branches of the
machine-building industry. The problem of arriving at a rational
uniform specification for the metellic materials used in the
machine~building industry is of no less importance during the

postwar period., We are confronted with the stupendous task for

the restoration of the machine~-building industry in areas which

were temporarily occupied by the enemy, with the final allocation
of machine building to the various industrial zones, and, with
particular reference to the eastern zones, with the organization
of a proper link between the machine-building and the metallurgi-
cal industries., This stupendous program will be accomplishgd
more rapidly, at lower cost, and with greater economic effect,

if the scientific bases for a series of the most important key
problems of machine building are developed a priori. One of
-such key problems is the creation of a uniform specification for
the materials involved in machine building for the entire Soviet
Union. A sharp reduction in the number of makes of metallic

materials and semi-finished products, a simplification'in the
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designation of the materials in technical drewings and in the
marking of semi~finished products, will facilitate the work of

the metallurgical plants and improve the utilization of the

metel., Furthermore, the transition to & unifornm specification
for metallic materials will undoubtedly improve the utilization
of sccumuleted experience in the use of metals and will facilitate

the work of the designing, technological, and planning sections,

At the present time industry disposes of several thousands
of various materials. Not only in different countries, but
oven within the boundaries of one and the same oountry, the same
material is known by several names and designations, in relation
to the plant that produces it, the plant that processes it, and,
frequently, even the plant thet uses it in the mamfacturing gf
an end product. For example, in the United States, the typical
stainless steel, containing 0.1%¢C, 18% Cr, 8% Ni, is known
urder the following names and brand names: USS 18-8, Allegheny

22,0-KA-2, S84, DHKA-", Industrial No 188, Otisel 1, UHB, etc.

Thus, there are tens of thousands of names and makes of the

most variegated metallic materials in circulation, making it rather
aifficult and chaotic. To bring order out of chaos in this field,

is to solve the following problems:

(1) To establish a simple and reliable principle for the
uniform deésignation of all metallic materials so that the latter
are disposed in natural groups. In other words, the principle
of designation, marking, is to conform to some predetermined

classification.

(2) From the tremendous number of metallic meterials to

-3 -
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select the most technically and economically suitable (efficient),

in numbers adequate to service all branches of machine building.
This list, naturally, is to be subject to variations with %ime,
accounting for the progress being made in the field of metallic
materials, i.e., obsolete alloys to be replaced by newly developed
alloys. Such a list (specification) is to serve as the basis

for the metallic materials standard.

(3) To prepare an exhaustive technical characteristic of
all standardized metallic materials which will permit the ﬁaxi-
mum prectical utilization of all the data acquired by science
and industry pertaining to metallic materials.

Nuﬁerous attempts in this fiels, such as the SAE speci-
fications in the United States, the DIN specifications in Ger=~
many, the BSA specifications in England, do not venture out any
further than the making of some recommendetions, at times valu-
able and with possibilities for practicel application, but still
miles away from the solution of the problem as posed above. The
above mentioned countries have not developed any sizable classi-
fications of mstailic materials eand any unified and ratiomal
system of desigmation. The International Association of Standards
(I8A), to date, has also produced no tangible results of any
kind., It is obvious that the chaotic state of the markets and
the law of competition are responsible for this condition. Each
industrial organization, the metal producer, as well as the metal
consumer, come forward with their own system of classification,
standardization, and designation of materials. To take only the
automotive industry in the United States, General Motors, the

Ford Company, and others bring forward different specifications
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end different methods of designating materials. All this ==
alongside the partly in use SAR (Soclety of Automotive Enginaers)
gpecifications, which were pspecially developed for the automotive
industry as & whole. A similar picture is observed in other
countries, There 45 no doubt that the problem of the scientific
standardization of metallic materials can be solved in 2 socialist
country onlys where the chaotic conditions of the market and
uncontrolled competition are replaced by centralized plenninge.
However, we are still fer away from the golution of this problem,
even to any appreciable degree, in our country. First of all,
there is the absence of & uniform sysbtem of classification and
marking, which should be accepted by the entire ma.chine-building
and metallurgicql industries, not ‘to mention the absence of &
technical characteristic of metallic materials. The systems of
classification and marking in use for various metallic materials
are clearly non-satisfactory. For instance, the 0ST pertaining
to carbon and alloy steels, and also mANY departmental standards,
sttempt, with the aid of letters and figures, to SO phrase the
make (designahion) of the metallic material as o fully reveal
the chemical composition of the steel. The deficiency inherent
in this principle becomes obvious through the following example:
o typical refractory velve steel will heve to be designated, in
keeping with the above principle, by 16 symbols such &8 45KL16N
15VZS1.5MA. Relstively simple steels receive complei and
aifficult to pronounce.designations (as 5082¢A for silicon-
manganese steel). It is worth noting th&t‘already in the

OST}s themselves some departures, uncalled for and unjustified,
from %he accepted system,of designetions, have been made. The

designations &re to be punched on each rod, each forging, each

pipe, gtc,‘ahd merked in the drdwings. Such complex designations
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are difficult to remember and: they cannot be used orally. It
18 small wonder that entire branches of industry end individual
enterprises have thelir own specifications and methods of designe-

tion, which frequently are very poor in quality, but most of

the time are a result of nistorical stratification of various
mothods of designation. There also are specifications in which,
in sddition to four different [domestic/ methods of designation,

three foreign designations, originating in three different

countries, are used. They found their way to us with the "tech~--
nical" assistance that was rendered in the beginning of the 1930's.

Meny plents began to arbitrarily abbreviate and simplify the OST

designations, which procedure obviously does nof improve the
situation. As a result of the above, there is confusion which,
in terms of money, is very expensive to the State, plus the great

difficulties in the way of the orderly flow of production.
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The situation is no better with relation to nonferrous
metals. In the case of copper alloys there is & system which

reduces itself to the abbreviated designation of the chemical

TS S AR

composition, For simple alloys, &8s for instance tin bronze,

—2

plain brass, the designations are still simple but already for
ternary alloys the designations run into 3-4 lotters and 5-6
figures, 1.0+, they also become very complex &s, for instance,
LXL}58-1.6-0,8 or Iz65-15-20. FSr the designation of the light
alloys of an exceptionally important group, on which the aviation
industry is based to & great extent, no system at all exists in
the USSR, As faf as departmental sténdards are concerned they
use designations based on simple index nunbefs, or designations
of foreign origin, or designations expre;sing the factor of the

strength of the materials (probably taken from the completely
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erroneous German DIN system for oarbon steel, pesed on the
classification of the steel not by its composition but by its

strength)e

1n addition to the tremendous jnconveniences and direct
los88s resulting from all this contradiction and confusion, the
leck of & uniform system creates & condition of rigidity and makes
1t impossible for the resources of one pranch of industry to
e ubilized in other pbranches. 1f the same type of steel 18
used in verious industries under aifferent designations the
transmissionlof experience and, when the need arises, the
gransfer of materials oOr the proper substitution of one material
with enother, from one industry ‘to another, becomes very aifficult.
In order to accomplish the above, specifications and designations
of the mos® variegated branches of industry must be aveilsble.
1t 1is, therefore, clear that the creation of & uniform specifi-
catlon for the metallic materials of machine puilding is &
problem of long standing. Under the war conditions it Wwes
aifficult even to pose the problem of the radical overhauling
of the entire system of standardization of metallic materials.
There 1s much more jnvolved in this than the simple authorize=
tion of & new gechnical rule, L1f some new system of standardi-
zation 1s adopted all the departmental and plant specifications
mst be changed accordingly, the stamped markings of all the .
stocks of semiiinished goods at the mstallurgical plants are to
be changed the designations of all the materials in millions
of ‘drawings and technigal papers must be changed.  Hence: a new

solution for the problem.of a uniform specification for metallic

meterials vecomss & task of the highest responsibility. . 1t is
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first of all necessary, with maximin determination, to emphesize

two conditions:

(1) The new specification is to be uniform, at least for
the entire machine-building industry. Any attempts to create
new systems within the fremework of any one branch of machine
building will only result in the further increase of the number
of circulating designations and to still greater confusion. A
new specification may become &n essential factor in the progress
of the machine-building industry only when it will be adopted by
the entire machine-building indusﬁry and by the metallurgical

industry, which supplies the former with metal.

(2) The new specification is to be based on the principles
of uniformity for all metallic meterials. If there is going to
be one system of classification and designations for steel,
another one for copper alloys, end still & third one for light
alloys, it will only produce confusion and errors in drawings

and technical papers.

In order to fulfill this assignment, we decided to ad-

here to the following plan:

(1) The development of @ uniform system of classification and
marking (designations) for all metellic materials. The develop-
ment for all metallio meterials of & uniform technical passport
(standard tabuletion) containing & summery of date which ade-

quately characterizes the material.

(2) The oriticael review and the processing of all exist~

ing OST and departmental standards for metsllic materials to
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comply with the new system of stendards.

T4 would be entirely improper to develop the new speci-
fication in & purely theoreticel atmosphere detached from the
actualities of production. TFor the time being the existing
standards and technical specifications, with all their short-
comings, still constitute the most generalized form of practical
plent experience. Hence, the new system of standardization is
to be built, to a considerable extent, upon the critical process-
ing of the date available. BEach existing material wes represented
by its "technical passport". Then, closely related designations
were studied comparatively by the technical date in their pass-
ports. In so doing, it became possible to merge & number of
designations. The chemical compositions were then, within a
pqrmissible renge of admixtures and seturation points of various
elements, subject to some unification. Then, the semifinished
products for each designation were scanned by their properties,
with everything superfluous eliminated, reducing thereby the
number of semifinished products. The contradictions in the pro-
perties of the adjacent designations and semifinished products
were scanned with & view to eliminating as much of it as possible.
Finelly, scientific 1itereture was scanned for the extraction
therefrom of the most reliable data to serve as additional infor-

mation required, In such a manner, We derived the "technical

passports", which, in the aggregate, constitute & section of the

new specification.

In this issue, the first gsection of -the uniform specifica-
tion "Carbon Steels", in the form of & project, is offered for

detailed analysis and criticism. The subsequent issues, conteining.
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a1l the other seotions of the uniform specification, will also

be published in the form of projects and submitted to soientlets
and industrial personnel for oriticism. We hope thet, on the
bagis of these projects, and the deliberations and criticism that
will follow, & finel version of & new uniform specification of
metallic materials for the Soviet machine-building industry will

be constructed and submitted for approval by the proper authori-

ties., Together with the specification, the manner of its practi-

cal application, in the industries involved, will have to be

authorized.

1t is, of course, completely necessary that the specifi-
cation is periodically modified and smended in keeping with the
progress of metallography and metallurgy, and also in keeping

with the new demends of the machine-building industry.
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PART 1

THE SYSTEM OF CLASSIFICATION, DESIGNATION,

AND TECHNICAL PASSPORTS FOR METALLIC

MATERIALS

1. THE CLASSIFICATION AND DESIGNATION

OF METALLIC MATERIALS

The chemical composition, as an index specifying the

metallic material, can be represented by & single number ZShe

digiﬁz and should therefore be the besis of the classification.
The structure and the mechanical properties of the materials

are not constant -- they are subject to change in treatment.

In addition different materials may have a similar structure.
Hence neither the structure nor the properties of the material
can serve as the basis for the industrial classification of
metallic materisls. It is quite clear that the destination of
the meterial, too, cannot be used as a pasic classification
index. We found it rational to construct a system of designa-
tions using number indexes only, excluding all letter designa-
tions, which can be used to better advantage for other purposes.
Tor the purposes of the machine~building industry of the USSR,
no more than a 1,000 different metallic materials are to be
standardized. Considering a ten-digit reserve as necessary, it
cen be seen that the most economical designation should consist
of four-digit indexes only. The use of the decimal system, which
hes amply proved itself in many fields of applicetion, was de-
cided upon, i.e., the basic distribution of the materials to be

into ten groups, with subsequent subdivisions into numbers of
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groups divisible by ‘ten.

This system embraces all structurel and tool metal
meterials (but not reduction materials), The chemical composi=

tion of the material is the basis of the classification. All

metallic materials are distributed by their chemical composition

into ten groups (Teble 1).

TABLE 1

Groups

Iron and carbon steels
with & carbon content up
to 1%

Cerbon steels with car-
bon from 1 to 2%

Cast irons

Alloy steels (low- and

medium-alloy)

High-alloy steels

Aluminum alloys

Magnesium alloys

Copper alloys

Tin and: lead alloys

Allvcther metals and

alloys

ed Copy Approved for Release 2012/05/07

BExplanatory Note

With manganese up to
1% and silicon up to

1%

Same as above

With carbon above 2%
With total content of
alloying elements up
to 10%

Same as above

With aluminum as the
predominant component
With magnesium as the
predominent component
With copper &s the
predominant component

With tin or lead as the

predominant component
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The material 18 designated by @ four-digit numbers The

first figure of this number is the group index. Henoe, the

characteristic of the meterial can easily be determined &t &

glance, 1.€., whether it belongs to the aluminum-alloy group (5),

or the low-alloy steels (3), ete. The next figure in the four-

digit number relegates the material to @ subgroup within the

range of the given group. The method of dividing groups into
subgroups varies in relation to the characteristic of the material.
The last two figures in the four-digit number serve to seperate

individual alloys within the renge of the given subgroupes

Such a system of clagsification has the following advan-

tages:

(1) The simplicity of alloy designation (four digits)
and the subsequent ease of pronunciation and ease of designation

in drawingse

(2) With this adequate simplicity of designation, the
possibility is present for the classification of 10,000 different
mterials which ig more than 10 times in excess of present préc-
tical reguirements, creating thereby & necessary reserve of desig-

nations for changes, additions, ete, for meny yeers to come.

(3) The absence of letter designations simplifies pro-

nuncistion and makes the alphabet available for other purposes

(see below).
Let us analyze, in order, &ll the groups.

(0) - Carbon steels (up to 1 percent carbon). The group

ipdex is O. The numbers comprising the group run from 0000 to
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0999. The group index (0Q) is followed by the index of the sub-
group, which divides all carbon steels into the following five

subgroups :

0l =~ normel in purity, il.e., with sulfur and phosphorus

not to exceed 0,055 percent;
contaminated by excessive sulfur end phosphorus;
with excessive manganese;

04 - sutomatic, high in sulfur;

09 special grades.

The last two digits designate the mean carbon content in
the steel in hundredths of & percent. Thus, the following markings

(designations) are obtained:

0115 - carbon steel of normal purity with a mean carbon

content of 0.15 percent.

0220 - excessively contaminated steel with a mean carbon

content of 0,20 percent, etc.

(1) Carbon steels (from 1 to 2 percent carbon), the group
index being l. The numbers comprising the group run from 1000 to
1999, In the same menner &s the carbon steels of the preceding
group (0), these steels are divided into subgroups 01, 02, 03, 04,

and 09.

The last two ¢igits designate the mean carbon content in
hundredths of & percen . which are present in the steel in excess

of 1 percent.

-4 -
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Thus, 1120 designates a steel normal in purity, with 1.2

percent carbon,

(2) Cast irons (the group index is 2), The numbers desig-~

nating the group run from 2000 to 2999. Only foundry-produced

(but not reduction) structural cast irons are relegated into

this group. The cast irons are divided into two large divisions --
non-alloy cast irons, with numbers from 2000 to 2099; and alloy
cast irons, with numbers from 2100 to 2999, The alloy cast irons,
in turn, fall into subgroups by their predominant alloying ele=-
ment, The digit for the alloying element is common to both alloy

cast irons and alloy steels.

Alloying Element
Chromium

Nickel

Menganese

Silicon

Aluminum

Tungsten

Chromium + Molybdenum
Chromium + Nickel

Others

In keeping with the above digits, the following numbers
(designations) are arrived at for alloy cast irons, which con-

tain as their predominant alloying element the following metals:

Chromium 2100-2199
Nickel 2200-2299

Manganese 2300~-2399
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Silicon 2400-2499
Aluminum 2500-2599
Tungsten 2600-2699
Chromium + Molybdenum 2700-2799
Chromium + Nickel 2800-2899

Other metals 2900-2999

Thus, the second digit in the designation relegates the
cast iron either to the subgroup of non-alloy cast irons or to
the corresponding subgroup of alloy cast irons. Any further
division of cast irons is done with the aid of the third and
fourth digits in the designation (from 01 to 99)., If necessary,

in the case of non-alloy cast irons, the subgroup held in reserve,

i.0., 2000-2999, may be used.

(3) Low-alloy steels (group index 3)., The numbers com=
prising the group run from 3000 to 3999. The low-alloy steels
are separated into subgroups in conformity with the above tabu-
lation of digits for the predominant alloying elements. Thus,
the following subgroups of low-alloy steels are arrived at.
They contain, as their predominant alloying element, the metals

tabulated below:

Chr omium 3100~3199
Nickel 3200-3299
Manganese 3300-3399
Silicon 3400~3499
Aluminum 5500-3599

Tungsten 3600-3699

Chromium s Molybdenum. 3700-3799

|IA-RDP82-00039R000200080026-4
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Chromium - Nickel 3800-3899

Other metals 3900~3999

The further division of subgroups into individual steels
is done with the aid of figures from Ol to 99, It must be noted
that more complex steels fall into the corresponding group by
their predominant alloying elemsnt. For instance, chromo-vanadium
steel, with 1 percent chromium and 0.1 percent vanadium falls into
group 31. The same happens with steels of a still higher com=

plexity.

(4) High-alloy steels (group index 4), The numbers com=
prising the group run from 4000 to 4999. The division of high=
alloy steels into subgroups is entirely similar to the division
in the preceding group. Thus, we arrive at subgroups of high-
alloy steels containing as their predominant alloying element

the additions of the following metals:

Chromium 4100-4199
Nickel 42004299

Manganese 4300~4399

Silicon 4400-4499

Aluminum 4500-4599
Tungsten 4600-4699
Chromium 4 Molybdemum 4700-4799
Chromium 4 Nickel 4800~4:899

Other metals 4900-4999

The division of the subgroup into individual grades of

steei ig similar to the division in the preceding group.
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(8) Aluminum alloys (group index 5). The numbers com-
prising the group run from 5000 to 5999. The distribution of
the aluminum alloys into groups is done in conformity with the

predominant alloying element. The following digits are ascribed

to the alloying elements:

Alloying Element

Iron

Manganese

Silicon

Magnesium

Copper

Other metals 2, 8, 9

Technicel aluminum free of alloying additions is given
the subgroup index 50. Thus, by the predominant alloying ele-

ment, the following subgroups are arrived at:

Pure and technical elumimum 5000-5099
Alloys with the predominant alloying addition of:
Iron 5100~5199
Menganese (menganous
aluminum alloy) 5300~5399
§ilicon (silumin
alloy) 5400-5499
Magnesium (megnalin

alloy) : 5600-5699

.Copper (alloys of the

duralumin type and
many others) 5700~5799
and

5800~5999
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The distribution into individual alloys within the range
of & subgroup is accomplished by stringing on the numberalﬂin—

dexes from Ol to 99

(8) Magnosium alloys (group index 6). The numbers com-
prising the group run from 6000 to 6999, The classification for
the magnesium alloys is coumstructed in & manner similar to the

classification for the aluminum alloys.
The following subgroups are arrived at:

Pure and technical magnes ium 60006099

Alloys with the predominant addition of:
Manganese 8300~8399
Aluminum 6500-6599
Zinc 6800-6899

Other metals 6900-6999

The breakdown into individual alloys is sccomplished
with the aid of numeral indexes, &s in the case of ‘the pre=

ceding group.

(7) Copper alloys (group index 7). The numbers com=
prising the group run from 7000 to 7999, The classification
the alloys is, &s above, by the character of the predominant

alloying admixture. The following subgroups are arrived at:

Copper 7000~7099

Alloys with the predominant addition of :

Iron 7100~7199

Nickel 7200~7299

Manganese i 7300~7399
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Silicon 7400-7499

Aluminum (&Lluminume

bronze alloy) 7500-7599
Tin (stannous-bronze

alloy) 7700~7799
Zinc (brass) 7800-7899

Other metals 7900~7999

(8) Tin and lead alloys (group index 8). The numbers
comprising the group run from 8000 to 8999. Due to the relative~
1y slight practical utilization of this group of alloys, it

is divided into four subgroups only:

Tin 80008099
Tin alloys 8100-8199
Lead 8500-8599

Lead alloys 8600~8699

Within the range of subgroups individual alloys are

differentiated with the aid of numeral indexes as above.

In order to simplify the use of this classification system,
the indexes for the alloying elements, in the case of nonferrous
metals, are selected to be the same. Theée indexes are also
made common to & maximum possible degree in the case of iron

alloys, as can be seen from the tabls below,

Index Alloying Element in the Alloying Element in the

Group of Iron Alloys Group of Nonferrous

Metal Alloys
Chromium Iron

Nickel Nickel
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Manganese Manganese

Silicon Silicon
Alumimm Aluminum
Tungsten Magnesium
Chromium ¢

Molybdenum Copper
Chromium  Nickel Zinc
Other metals Other metals

Vo alloying elements

It is clear that in the case of the iron-alloy group
index 1 may be utilized for another element. Such other element
1s chromium -- the most important alloying addition to iron
alloys. In that case megnesium is not an alloying addition (and
will hardly ever be) to iron alloys. Hence this index, in the
case of iron alloys, 1is occupied by another important alloying
olomont == tungsten, Finally, in the place of zinc, which is
never used as an alloying addition, index 8 is utilized for &
very important and widespread iron group -- & combination of the

alloying elements chromium < nickel (chromium-nickel steels).

(9) All other alloys (group index 9). The numbers com~
prising this group run from 9000 to 9999. This group is divided

into the following subgroupss:

Alkaline and alkaline-earth

metals and alloys 9100~9199

Nickel and cobalt alloys 9200-~9299

Subgroup unoccupiéd 9300~9399

Subgroup unoccupied ' 9400-9499
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Meroury alloys (amalgems) 9500-9599

Tungsten and molybdemum
alloys 9600~9699

Silver alloys and alloys of

precious metals 9700~9799

Zine and cadmium alloys 9800~-9899

All other alloys 9900~9999

Individual alloys within the range of & subgroup are

. i designated by numbers in sequence (the two last digits)e. ;

It must be particularly emphasized that the designations 5

(merking) which, in conformity with this system of classification,

are made up of mumeral indexes pertain to the rew material only.

Semifinished products and semifinished products in various phmses

of manufacture are designated by a different system of indexes,

- a5 per the table bslow.

¥ Semifinished Products Permissible Abbreviation

for Designation

Rods Rods

Strips Strips

; Tapes Tapes

Profiles . Prof

Pipes, seamless Pipes

Pipes, welded Pipes weld

Wre

Wire

Forgings

Forgings

Stampings, die ' Stamp

Semifinished products,

pressed Press

i il
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Castings, in the open Cesting "zeml"
(earth)
Castings, chilled and casting "kokil'n"

centrifugel

Die castings Casting "dave"

Ingots Ingots

Footnote. Flanged tape profiles are designated "profiles".
Dick-press-made profiles are designated "profiles press", Pro-

files made by rolling are designated "profiles prokatn" (rolled).

Semifinished products not found in the list above are
designated in full -= no abbreviations permissible. The physico-
chemical condition of the material, alongside of its chemical
composition, is the most important factor for the determination
of the technical characteristics of the semifnished product. The
following letter designations (as in the table below) of the
physico—chemical condition of the semifinished product are to be

permitted.

Condition of Semi- Designa- Note

manufactures tion
Heat-treated Tl, Ty The numeral subscript in the
Annealed Zh letter designation of the heat
Normalized v N treatment (T) indicates the
‘Cold-hardened specific type of heat treat-
Cold-drawn ment, inasmuch as the same
Cold-rolled materiel may require several
Hot-rolled | cycles of heat treatment in

8, Cast . . order to obtain yarious de~

sired properties. The

-.23 -
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corresponding neat treatment

B

is indicated in the "techniocel
passport“ of the materisl.

[The designation capital 1etters

ar;a ‘cransli'berated from the

Russianj

Finally, for the designation of the surface finish of

the semimamfacture, the following system is suggested:

Surface Finish Abbreviation Notes

for Surface
Ground Grnd (1) - ynless specielly indi-
Burnished Brunsh cated, metal plating, in the
celibrated Clbr cage of aluminum alloys, means
Sandblasted Sendbl plating with pure aluminum;
Pickled Pekl in the case of iron alloys ==
Metal pratedll) Metpl plating with coppers
galvanized (@) Glvn (2) . In the case of brief

Cadmium Plated Cedm specifications , the method

Copper Plated Copp of galvanizing is pot indi~
Tin Plated Tinpl cated.

Chromium Plated Chrompl (3) . govering with pro-
Nickel Plated Nickpl tective lacquer.

3)

varnished Varn

Passivated Passiv

Hence, & full designation of & semimnufacture’,for bthe

purposes of drewings and, speoifications, will look, for example,
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like this:

0120 =- Zh (carbon steel, annealed)

3108 == Ty (chromium steel, heat treated)

On the semimanufactures themselves (rods, forgings, pipes,
plates, ete), it is mostly necessary to punch out the designe-
tion of the material only, i.e., altogether four mumeral digits;
and, in & smell number of cases, the physico-chemical condition,

mainly, the heat-treatment index (one or two digits).

2. THE TECHNICAL PASSPORT OF

THE METALLIC MATERIAL

The purpose of the technical passport (standard speci-

fications card) is %o give an exhaustive technical (quantitative,

if possible) description of the material in as brief a form &s
possible. .A scientifically founded description may be derived
only on the pasis of these passports. 1n discussing the in~
clusion (or exclusion) of some given date in the specification,
an exhaustive technical description of the material must be
evailable; it being the case that, in characterizing the materials,
the same pattern mst be followed. Otherwise, the comparing .
and choosing of mteriels will become difficult. The basis of
the technical passport, &s is the case in the classification of
metallic materials, is the chemical composition of the material.
In eddition, the technical passport is to contain relisble cal=
culation characteristics, which are of primary importence to the
designer. These are the basic values for the mechanical and
physioo—chemical properties of the materisl sn the seme state

in which it is used in construction. This, however, is not to
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be taken in & narrow sense, Not so long ego, the designer was
using primarily the characteristics known as the modulus of
elasticity and ultimate gtrength. Now, the list of mééhanical
factors the designer must deal with has not only been expanded
several times, but new characteristics have been added such as
coefficients of expansion (in the case of many machiné% operating
at high temperature gradients); magnetic factors (in the case of
electrical machine building); resistence to corrosion in water,
air, or special medie; heet conduction (as in calculating valve
or piston mechanisms); ete. In addition, it is necesééry to
know all these factors not only et room temperature but elso at
low and high temperatures, since industry is always becoming more
oriented in the direction of oxtreme conditions under which the
meterial is to function. The diminution in the availeble re-
serves of strength in materials in the case of all branches of
industry, but particularly in aviation, requires mich more de~
tailed date on the performance of materisls under various me-
chanicael load conditions, such as alternating and impact loads

with notch stops, complex stresses, etc.

Only s small pert of the oharscteristics of materials the
modern machine~building designer must know figure as indexes in
the control and inspection of the materials. These are usually

the mechanical property velues most accessible to large-scale

testing such as hardness, ultimate strength, elongation, re-

duction in area, and impact ductility; Since most of ‘the me-
chanlcal propertles of a glven material always dlsplay a. certain

range o) ;values relatlv‘ to fluctuatlons in chemlcal,composltlon,

s
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permissible range of values for a given characteristic. This
is of particular importsnce in the case of characteristics
appearing frequently in design computations, and also in the
case of indexes to be checked during the inspection of the

material,

The technical pessport is to contain the most important
technological data: weldability, me.chinability by cutting, the
potential for hot and cold deformation, cesting characteristics
(for molding meterials), eto. Also here, much of what only
yesterday had no prectical significance is today necessary in-
formation to the technologist. For instancé, electrical con-
ductivity used to be importent only as & characteristic of con=-
dueting meterials. Today, with the rapid development of heating
metals by means of the Joule offect (by passing & current through
the material) and with high-frequency currents, this chearacter=~
istic (and at various temperatures) is frequently required. of
course the technical passport must not become umwieldy. The

data entering into the technical passport is to be absolutely

0,
reliable, t@?oughly checked and rechecked, and amenable to

practical utilization. Pirst of all, it is to contain the revised
standards and technical specifications. Then, the most reliable
date developed by research institutes, foremost industrial
enterprises, and some data from domestic and foreign literature

should be included.

A% the present time, exhaustlve date perteining to all the
propertles of all tha materials: is not yet avallable., Hence
5 ome materlals w111 be characterlzed in greater detall, whlle for

others only elementary data will be available. Thls in 1tself
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will further stimulate the process of £illing in the missing

data, In addition to the numerical and brief quantitative charac~
teristies, the technical passport is to contain the most impor-
tant diagrams which may be useful to the designer and technologist

in the form of supplements.

The technical passport of & metallic material is a
generalization of our practical experience., We are of the opinion
that the technical passport will become the effective means for
the propegation of the foremost experience pertaining to the use
of metallic materials in structurel assemblies and machines

throughout the mechine-building industry.

The technical passport (standard chart), as finally laid
out, is shown on pages 14~15., Below are instructions for filling
in the passport data, This procedure is necessary in order to
eliminate all possible ambiguities in making up new passports and

in utilizing the passports already available.
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PART II

CARBON STEELS

1., THE CLASSIFICATION AND DESIGNATION

(MARKING) OF CARBON STEELS

The availability of a wide selection of alloy steels
with variegated mechanical end physico-chemical properties
sometimes results in the uncalled for replacement of carbon

steels with alloy steels,

War-time and postwar conditions call for the utmost
cars in the consumption of metals, particularly of the high-
cost and short-supply alloying admixtures. Hence|a wider use
of carbon steels is desirable. For this purpose [it is important
to know exactly the mechanical properties of carbpn steels and
the effective range of conditions under which these properties

prevail. With the proper selection of heat-treatfjing procedures,

carbon steels acquire very high mechanical propeyties. As can
be seen from Figure 11 in the Supplement, the ulfimate strength
of carbon steels is fully comparable to the ultimete strength
of many alloy steels if they are annealed to approximetely the
same hardness. However, with equal hardness cajfbon steels fre-
quently lose in ductility (Figure 12, Supplemenfs), which is a
very important mechanical characteristic in the selection of
material for construction purposes. However, fin varying the
heat~treating prooedure, it is sometimes possijble to combine
high strength with adequately high ductility,|as can be seen

from the Beyn Table below, which shows simultaneously the effect

of both carbon and structure upon the mechanical properties of

|

i
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Carbon Steel with 1% C

Mechenical Properties Techni-
cally camellar Greanular Structure
Pure Perlitic Perlitic Upon Herd=-
,EEEE . ening and

Tempering

Yield point, in kg/

5q mm 18 60 28 -
Ultimate strength,

in kg/sq mm 30 105 55 182
Elongetion, in % 40 10 30 13
Reduction of cross

section area, in

% 7075 15 (30) 57 45
Brinell hardness 80~85 300 156 540

The particular characteristic of carbon steels that con-

siderably reduces its applicetion is its relatively low amenebility

to heat treating., Only articles of small cross section are fully

permeable to heat treatment. Hence if, in the case of large

cross sections, 8 homogeneity of high mechanical properties

throughout the cross section (and not & stepped-up duectility of

the core) is called for, alloy steels must be used. Cerbon

steels are poor in mechanical properties as compared to alloy

steells when operating at stepped-up temperatures, in conditions

requiring higher chemical stability, etc. Carbon steel has

high mechanical properties only after heat-treating in small sec-

tigns at room temperature.

Leading Soviet plants, proceeding from the difficulties
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created by the wér, explored the possibility of the wider appli-
cetion of cerbon steols a8 substitutes for alloy steels in short‘
supply. Some plants, after selecting proper heat-treating pro-
cedures, considered it feasible to use carbon steel for vital

bolts in airplane construction.

There are more than 150 verious designations of carbon
steels in the Soviet Union. Frequently the various design&tiohs
are so close by chemical composition thet their properties should
be identical. Such an abundance of designations is due to the
fact that each pranch of industry, and sometimes even ipdividual
plants, proceeding from their individuel needs, neve established
their own specifications for steels Neturally such an excessive
number of specifications, frequently containing unreasoﬁabla de=-
mands pertaining to the permissible renges of chemical composition
and purity, creates unnecessary gifficulties for the metallurgi-

cal plants.

To facilibate production it is necessary first of all to
avoid excessive designations, resorting to new speoifications
only when actually necessarye Secondly, the ranges of content
of individual elements mst be adequately wide. Thirdly, the
specifioations for individval subgroups &8s to the content of
admixtures and contaminations are to be unified as far as possible.
From the viewpoint of the consumers, the carbon steel specifioation
mist conftain an adequabe number of designations for the wide
variation in mechanicalyprdperties required by the verious branches
of the machine-building industry. In many ce.ses, there is no

call for steel of high purity,'and a higher content of sulfur

and phosphorus is permissible. The use of steel of a higher

-3 -
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contamination makes for the wider wtilization of our industrial
resources, Hence the designations for steel of & lower purity,
with relation to sulfur and phosphorus, to be used in less vital
asgemblies, must be entered into the specificetion, The mew
specification for carbon'staels has been developed on the bésis
of the GOST VKS, 08T, and the technical standards and specifi-
cations of the individuel people's commissariats, such &s

NKCLM, NKTM, NKIP, NKB, NKAP, and others.

In the uniform specification project for metellic materials,
it is proposed to distribute the group of carbon steels into five
subgroups: the first subgroup (01) for carbon steels of normal
purity; the second subgroup (02) for carbon steels of & stepped~
up contamination; the third subgroup (03) for carbon steels with
a stepped-up content of mAnganese: the Pourth subgroup (04) for
automatic carbon steels; and the fifth subgroup (09) for parti-
culer carbon steels of special purposes The two following
digits in the designation of carbon>steels express the averags
cerbon content in the given designation in hundredths of & per-
cent (for group 1 the same, but in excess of 1%). TFor example,
0320 is & designation of carbon steels with & carbon content of
0.15-0.25% and a stepped-up manganese content; 1110 is & desig-

nation of carbon steel of normal purity with 1.1% carbon.

With respect to the carbon content each designation of

the normal purity subgroup (01) differs from the adjacent one

by 0.05%. An exception to this rule are two designations with
1ow carbon content and designations with a carbon content in

oxcess of 0.9%.

The content of sulfur and phosphorus for all designations
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(excepting those with e carbon content in excess of 0,75%)

of subgroups Ol and 03 is accepted as the same: 0,065% of sulfur
and 0,050% of phosphorus. These figures are in conformity with
the wertime modifications in GOST B-1050-41. Similar standards
oxist in the American specificetion drawn up by the Soclety of
Automotive Engineers (SAE)., In subgroup 02, after the juxtapo-
sition of the compositions of steels used at the present, the
sulfur content was established at 0.07-0,08%, and the phosphorus
content at 0.09%., For the subgroup of automatic steels the norms,
8s per the existing GOST, were retained: sulfur 0.08-0,15%

and. phosphorus 0.06%. Finally, for the subgroup 09, the amount
of sulfur and phosphorus is established separately for each
designation in relation to the purpose and the required mecheni-

cal properties.

The limits for the silicon content with the exception of
special requirements are established at 0,15 to 0.40%. The upper
1imit is somewhat higher as compared to the same in the war-time
revised GOST, but is almost equal to the originally established
GOST (0.37%). This negligible increase in the silicon content does
not affect the mechanical properties, but somewhat facilitates

the production of steels

The limits for the manganese content are also somewhat
expanded in all subgroups as against the existing standards but
they are lower than the SAE specification, This was done for the

same reasons as above,

Two designations with a stepped-up manganese content aré

entered in theisubgroup of automatic steels. They are designated

il
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0416 and 0436 as distinet from designatlons 0415 and 0436 with

a lower manganese content.

In order to reduce the number of existing designations
they were grouped by the index of carbon content and, in each
such group, the designation with normal purity and the designa~-
tions with contaminations, etc, were amalgamated. BEach such
amalpamation constituted & new designation. A mnew designation
is almost invariably a unification of several old ones. The
distribution of the existing designations in such a manner re-
duced their number three times. There are in existence 151
designations; the proposal cuts them down to 56 -- see Tables

6 and 7, which will follow further on in the text.

According to GOST and departmental specification the

total number of semimenufactures mede at the present time from

carbon steels amounts to approximately 200 (see Table 8). The

reduction in the number of carbon steel designatlons results in
the corresponding reduction of the number of semimanufactures

(see Table 9). In setting up the specification for carbon steels
it was natural to toke into account not only their chemical
composition but also their mechanical properties. The characteris-
tic of the mechanical properties relegated to the individual
semimanufactures in a particular state was developed predominant-
ly by the data of GOST and of the depertmental specifications.

T+ must be remembered that the above data contain unusually

varied requirements with reference to the seme designetion of

carbon steel, as seen from the following tabulations:
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\ Carbon Ef;aj}_g Ve -

i — ¢ 40 Am TU 151

4 1

4 Deformed 60-90

! 0.L5 6 30

L peformed 65 GOST B1051

Annealed 55
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Tn the case of some semlmanufactures from & number of
carbon steel designations the indications of the required me-
ohanical properties are generally absent, Hence it became
necessary to utilize some existing technical literature date, .

selecting the most reliable of the same.

The data thus derived for each designation of carbon steel
was carried onto e special chart == the technical passporte.
Physical and other properties are taken predominantly from tech=
pical literature. These date froquently pertain no to & definité
designation of steel but are obtained as a result of investi-
gating the effect of carbon upon some property of iron, &s, for
instance, in the case of olectrical conduetivity and magnetic

properties.

For the characteristic of heat conduction the Esser and
Putz data were utilized. As compared to the results of soms
other research these figures, relating to room temperature, afe
somewhat high but appear to be the most reliable with reference

+to the thermal coefficilent of heat conduction.

A mumber of diagrams and tables from the most reliable
sources, characterizing the properties of many designations of
steel under various conditions, are appended to the technical

passports of subgroup 0l.

Diagrams of variations in the properties of iron alloys

in relation to carbon content and & table on the machinebility

of carbon steels from American sources (Table 3 in the Supple-

ment) are to be found in the Supplement.

Now then, in accordance with this project, it is proposed

.
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to establish a new specification for metallic materials, per-

that will be uniform for all branches

teining to carbon steels,

of ‘the machine-building industry of the USSR,

Tn this specification, 153 heretofore aveilable designa-

tions were coordinated and the mumber of designations reduced

to 58.

The newly-proposed designations of cerbon steels are

distributed into 5 subgroups by the index of purity, content of

: ‘ menganese, and special purpose.

‘ For each designation of carbon steel there is & technical

; passport plus curve graphs and tables, charecterizing its pro=

perties under various conditions.

XS, departmental technical

The data contained in the GOST V

specifications, nandbooks, marking instruction manuals and speci-

? : fications, and also data from Russien and foreign teochnical liter=-

ature were all utilized.

Table 10 /Book page 194/ is & proposed collated specifica=-

tion for carbon steels embracing the chemical composition,

mechanical properties, applications, and the previous designations

that were merged into the new uniform designation.
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TABLE 6

e 2 ot COMBINED TABLE OF CARBON STEELS DISTRIBUTED ACCORDING TO GRADES USED IN SOVIET MACHINE BUILDING

{ Higher For Pro-
High Higher Convent- Mangan- file
i Quality Quality Quality ional Special Purpose Automatic ese Content Castings Other
Armko A L5 U12. 10A Elec. I MST 1 Phosphor- Steel tire Auto. 10G 156 15-4020 E(Arnko
ous tyve)
08 Lo Ul3 154 9P BSTO ~ —mmemmeme s-5h A-12 20G 15-402l XS
(select)
08 kp 5 p-11 20A 3K TSTO ST3Ts S-4i5 AlS 30¢ 15-4028 KO
10 55 G-1& 204 ET BST3 Elec. IT 5-€3 A-156 LOG 254518  AWS \
(select) ,_T
10 kp 60 — 334 Axle 18T3 STUT s-72 4-20 506 254522 - bsd
10 for 6 ——e 38 A Steel Tire| MST2 STSk 1-53 A-3C 60C 25-4525 —
cold up-
setting *
g 65 ew 1O A Steel Tire| MCT3 30v 165 2-35 656G 35-5015 -
15 kp 70 (VS) =—~ L3 A  Steel Tire BSTL 35V G — 65Gp 35-5C19 ——
15 for 7 -~ U5 A (RS) -=-= TSTh Axle LOv —— 70G 35-5022 —

Decl: - . i
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(TABIE 6 continued)

éo 70 Electrode 115-5512
25 70(0V8) i Pk 115-5516
30 U7 556010
30u 5 L, steels 55-6012
T4 d 20-L.2C
35 U8 , Tire grades
30-1
35u 85 STeel Tire 36-L
" 50-1,

35 For y ) L5

cold up~-
setting

Lo
Total number

% Differing in carbon content.
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TABLE T

ere————rt

5 T PS
DIVISION OF CARBON STEEL GRADES INTO SUBGRCU

(WEW SYSTEM)

i - Automatic special
i i Higher Mangan Auw le _Spes.
Norndl. Purthy gliii;in— ese Content Steelsofub gﬁg L o 09
Subgrggp.Ol aiion Subgroup  Subgroup ol growp O . g
and 1 :

e
s e oammmareit

02

et o R 5

090
0102 (Armko) Ogog
0108

0910
0110 -
0115
0120
0125
0130
0135
0140
0LLS
0150
0155
0160
0165
0170
0175

0180

0185
0190
1110

1120

1130

tal 22 ‘ Total 10 Tobal T
Tota

overall Total: 56
Quera .t 222
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TABLE 8

ires)

SEMIMANUFACTURES MADE OF GARBON STEEL (Existing System)

g SEMIMANUFACTURES
Designation

New

(LS lForgings

1o lCastings
Finished Items
(axles, reils, b
Total Number of
Semimanufactures

W l Pipes

Armko A
E

PR P ‘Rods, Strips, Tapes

10 A
Electr T

08

@ e R R R W N #‘INl\ﬁlm‘
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0208

0908

0308

0ld

BSTO
TSTO
BST3
TST3

b/mark

9p

Phosphorous

Electrode

10
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(TABLE 8 Continued)
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A12

Auto-
matic 10T

10 for
cold
upsetting

15

3K

3T
15-1,028
Gc-18
Electr II

MST3

(TABLE 8 Continued)

L s

Declassified in Part - Sanitized Copy Approved for Release 2012/05/07 : CIA-RDP82-00039R000200080026-4




0ld

35-5015
35-5019
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(TABLE 8 Continued)

L
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(TABLE 8 Continued)
3 L

+ +

‘Rail
L5-5512
45-5516

[Note: Original document shows no + sign in this ]jn§7

+
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(TABLE 8 Continued)

3 L

S5k
55-6010
55-6012
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Steel
Tire IT

Steel
Tire IIT

65
70

(TABLE 8 Continued)
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+
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(TABIE 8 Continued)

L

TOTALS:
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NEW SYSTEM)
SEMIMANUFACTURES MADE OF CARBON STEEL (NEW

inished items
lz‘r:ﬁdes, Rails, Total number
siri s SemirLZﬁu_factures
iy l i Castings Tires x
T, F ings Pipes Plates Wire 7
Tapes Forging g 5
2 3 b 5 6 7 8 2

2
+
+
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0340

09140
05
025
o9l5
0150
0350
0155
0255
0955
0160
0260
0360
0960
0165
0365
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2 s (TABLE 9 Continued)

o

L 5 6 7 8
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SR

A

SUMMARY SPECIFICATIOK

mposition

Chemica 1 Co
s P Semi .
state Mechanical Pro erties
onars __/’_,_,_.—L—“"
5P b 5

Cr Ni
MORE T H AN manufactures
(19 2
leg /o kg/mm
(11) (12)
27

12

Desig-

nation C Mn si NOT

€Y) e & ® o e O ® ()

: Not more than Cu )
0,08 =-- 0,025 0.015 Rods 7Zh

0102: 0,025 0.035 0,030

Not more than
0,10 0.0 0.20 0,04 0404

0o0l~ 0025= 0,15 0020 030 0,055 04050

0,12 0,65
0.07 0.09

0.055 0.050

Rolled
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FORCARBON STEELS

Mechanical Properties

S g o Previous Designations

Unified inte
H

g Z_ﬂ _Z_=E G g x m/cm2 B Use New Designation
(3) (W) B (18 an (18) (197
26 65

60-70 Parts manufactured by cold stamp- Armko, A.
ing; chemical apparatus; parts
for use in electric machine
building.

Welding electrodes. 10 4, Elec. I

Bolts, struts, rivets, wire for MSG-1; P-11; 08 kp; O 8;
the automotive and other
branches of industry. XS; KO.

Bolts, struts, rivets. B-STZ; T-STZ; B-STO;
T-STO

For automatic electric welding Previous designations:
of items made of 0108, 0115, electrode
and 0120 steels

q P}- [zho spksrous
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(TABLE 10 Continued)

5 &6 1 & 9 2

0.25 0.30 0,055 0,050 18-21

0,15~
0.140

Not
over
0.03

0,15~ 0,30 0,30 0.055 22-23
0.140

35

Castings L LO

0,10- 0,40~ 0.15- Rods G, Zh, N L2-52
0,20 0.90  0.50 T hs
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23

(1 =2.5d)
. 25-35

25-23 21-19

55
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(TABLE 10 Continued)

28 kL]
Parts requiring high plasticity; case- 10; 10 kp; MST-23
hardened parts subject to light loads; previous designations
welded and stmped parts of low strength;

mts, washers, etce

Parts to be machined on high- 2-12; Automatic 10 T
speed screw-cutting machines
and automatic lathes

Parts manufactured by cold
upsetting

Bolts, cuts, SCTews, pins, rivets, 15; 15 kps 15 A (select)
welding electrodes, boller plate electric II G-18;

and plate for boiler fire boxes, etc; STZIS; MST3; 3K;3T3
profile castings. 15-4028

Case~hardened parts

Railroad bolts, nuts; rolled shapes B-5Th; T-ST-L; 15-4020;3
for ship-tuilding 15-1302}
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(TABIE 10 Continued)

2
Castings
0,050 Rods

0,06 Rods

0,06 Rods

0.050 Rolled
shapes

0,050 Rods

0,07 0,09 Rods
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(TABIE 10 Continued)

18

Profile castings

Railroad rolling stock
axles, case-hardened
frame plates; shaft rings

Parts machined on high- A 153 A 156G
speed screw-cutting machines
and automatic lathes

Same

Not Cold upsetting 15~-for cold upsetting
over

130

110~150 Parts subject to moderate
stresses and requiring
considersble ductility in
automotive, aircraft and
other industries

Profile castings (cross heads, 20; 204; 204 (sdect);
locomotive wheels, journal 20L; STUT
boxes, cylinder heads, etc)

Non-load carrying structural MSTO
steel
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(TABLE 10 Continued)

8 9

0,050 Rods

0,06 Rods

0.050 Rods

Cestings

0,09 Rods

Castings

0.050 Rods

Castings

0.050 Rods
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(TABLE 10 Continued)

18

Railroad car axles, frame
plates -- case-hardened

Parts to be machined on
high-speed screw-cutting
machines and automatic
lathes

Bolts, nuts, screws, washers, 25; MSTh; STSk; 25 Ls
axles, shafts, etc, for sutomotive, 25-15185 26-4522; 25-4525
aircraft, and other industries

profile castings for locomotives

Conventional structural rolled T-ST5; B-ST5; 25-1:518;
shapes for shipbuilding, non-load 25-11522
carrying profile castings

Draw bars, axles, crankshafts, 30; 30L; 30V; 33A; M-STS;
cylinders, levers, nuts; parts 300

requiring improved dnctility; parts

for pipes and high-pressure pipe

systems, etc

Castings for turbine housings,

machire tool bases, etc.

Small cross-section parts, car
a',{es, bolts, screws
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(TARIE 10 Continued)

Castings L

Castings L
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(TABLE lo Continued)

18
Parts te be machined on A 30
high-speed screw-cutting
machines and sutomatic lathes

1,,0-200 Pipe and plate parts for automotive, 353 354; 35U; 35V5 3843
 aircraft, and other industries; 36L; 35-5C2
high-pressure pipe systems, small
and medium forgings, nuts, SCrews,
shafts, axles, etce.

Castings -— cylinders, cam

couplings, etc-

profile castings 35-5015; 35-5019

Parts to be machined on high- A 35
speed screw-cutting machines
and automatic lathes

Same

Not over Nuts, gears, axles, shafts, keyss 40,1083 LOVs L1A3 L3a
200 steel tires, high-pressure pipelines,
etc.

Small cross-section parts, axles, 1,06
screws, bolts

Declassified in Part - A
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(TABLE 10 Continued)

1

Castings

Castings

N, Zh

Castings-

0,055 0.050

I}
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(TABIE 10 Continued)

18

Tocomotive, tender, and
car axles

170-230 Dies, parts for pipes, gears, LS.5A3 ILS; M-ST-6; L5U
rolling rollers, steel tires,
bolts, nuts, screvs, tapes, etc.
Profile castings for airceraft
building

180-235

Special purpose S=ii5

Wide-gage railroad rails Rail; LE-5512; L5-5516

Profile castings

170-220 Gears,keys, shafts, axles: steel 503 53 504; 50L; 500
tires, tape springs, etc.

Profile castings -- to operate
wunder friction, such as gears,
travelling rollers, wheels sete.

not over Friction parts such as disks
230 gears, dies, eiC.

Declassified in Part - Sanitized Copy Approved for Release 2012/05/07 : CIA-RDP82-00039R000200080026-4



Declassified in Part - Sanitized Copy Approved for Release 20 2-00039R000200080026-4

(TABIE 10 Continued)

2

Castings

Rods,
wire

 Forgings
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17

Not over
230

230 (Zh)

230 (2h)

230 (Zh)

Declassifi
ified in Part - Sanitized Copy Approved for Release 2012/05/07

18

Forgings; diess plate parts,
rolling rollers, eccentrics,
springs, profile castings

Special purpose; profile

castings

Rails, steel tires

Forgingss dies, plate parts;
wire for high-load carrying
cables

Special purpose

Forgings, dies, plate parts,
passenger and freight Jocomotive
steel tires, railsand railroad
car steel tires, steel tires for
use in electric~machine toilding

Steel tires

Springs, shock absorbers, ccils

Springs, shock absorbers, coils,
wire for steel tires, ete.

CIA-RDP82-00039R000200080026-4

v

555 MSTT; 1-53; 55-60103
55-6012

s-5k; 55-60103 55-6012
Rail,

Tire I

60; 6; steel tire

5-63

50-~G; rails steel tires
previous designations

teel tire IT5 oI

65, 1~655 10 (v8)3 1

65635 65GP




=

0170

0270

0370

0175

0180

0380

0185

0190

(S

0465~
0.75

0,65~

0.08

0.65-
0.75

0,70~
0.80

0.75=
0.85

0.45
0.80

0,40~

0.90

0,90~
1.20

0.45-
0.80

0,145~

0.80

0,60~
1.0

0.ly5-
0.80

not
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1=

0.15-
0.40

0.15-

0.40

0,15~
0.40

0,15-
0sL0

0,15~
0.L0
0.15-

0.40

0615~
0,40

0,15~

0.30

0.30

0.30

0.30

0,30

0.30

(TABLE 10 Continued)

0.30

0.30

0.30

0.30

0.30

0.30

7

0.055

0.08

0,005

0.055

0,040

0.010

0,040

0.040

8

0,050

0.09

0.050

0.050

0,040

0,040

0.040

0,040

9 10
Rods, N
wire
Forgi\§ngs
Rods N
Strips, T
wire

Strips, N
plates

Rods,
wire

Strips, T
wire

Tapes T
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11

67

80

110

75-120

115

165-200

%8

3L

L2

90




(TABLE 10 Continued)

bl 18 28 »
230 (Zh) Steel tires, coils, hot~ 70, UTA; UT3 AILSs
rolling rollers. Tools Steel tire .
subject to impact and
shocks requiring considerable
ductility at 2 moderate degree
of hardness

Special purpose

230 (Zh) Forgings; die stampings 706

Springs, bumupers, coils, 75, 70 (ovs)
steel tires for freight loco-
motives

Flat ccils, coils for high-
pressure valves and for impact
tools of increased hardness
Shaft rings. side-pieces; parts,

subject to impact and wear, ete.

Springs, bumperss coils, teols 85, UBG; UBGA

Flat coils; tools requiring ’ U9; U%A
hardness and some duetility

S ——————— ——
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(TABIE 10 Continued)

1528
o
[
lco
o

p oz 3k ¢ :
1110 0,95~ mnot ower 0.15- 0.30 0.30 0.04 0,010 Wire
0,40 .+ 0.10
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(TABIE 10 Continued)

18 » i)

Special purpose wire; tools Ié:llgé.u‘]ﬁgéA(G),
subject to abrupt and heavy 3

impacts and requiring some

ductility

Coils; non-impact. tools of
great hardness

Exceptionally hard non=
impact tools
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Steel Designation
@) (2)

By SAE Speci-
fication
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TABLE 3

THE MACHINABILITY OF SAE CARBON STEELS

(as per J. Sorenscn, W. Gates, and H. Knowlton) == the
machinability of SAE 1112 steel (0.08-0.16% C, 0.6~C.9%
Mn, 0.09-0.13% P, 0,10-0.20% S) is taken as 100%, which
corresponds to a cutting speed of 150 feet per minute.)

Cutting Speed
5] (@) (1)

(3) ()

Proposed State of Brinell
Specification Material Hardness

Ft/min

1010

1015
1020
1020

Kh1020

Kh1020
1025

1025

0110

0115
0120
0120

0320

0320

D 140-170

G
D
Case-hardened 269-311

and cocled
slouwly

120

Feed in
% Inches/rev.

(8)
Cutting

Depth (d)

(9

or Width(w) (inches@peration

80  0,0012

50-65 -

50~65

87

50-65 -

6, 0,010
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1 (w)
/16 (d)

Rough pr ofile
turning

Rough profile
turning




Declassified in Part - Sanitized Copy Approved for Release 2012/05/07 : CIA-RDP82-00039R000200080026-4

(TABLE 3 Continued)

G
Zh )

Heat treated 5 1-5/8 (w) ILateral turning
eat treate

for harden-

ing at 900

C. in water;

tempered at

500° C.

14
" 0.0053

0,00k Turning

0,006 )
Driliing
0,008
Drilling

Cycl 0.01;0 Milling
ycle

annealing

at 750° C.

1/16 (w)  Cut-off
163-197 External thread cutting

Counbersinking
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| (TABLE 3 Continued)

; 1 2 3 L 3 é 1z 8 2
1112 0410 D 175 - 100 - - -
1112 o410 D 175 - 100 - - -
1115 100 61 0,0058 2l: /8l Internal
drill thread cutting
; 0L15 - 163-197 w2 95 0,003 0,125 (w)
| 1120 0420 D 150-180 135 90 0.0017 1.0 (w)  Finish amd rough

3/16 (d) profile turning

1120 - 020 D - 215 13 0.0102 - Drilling, profile
turning

Turning
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