


'MACHINE TOOL PRODUCTION IN THE US AND USSR

I. Introduction
In April 1961 Mikhail Suslov, in a speech at the Indian Communist
Party Congress, asserted that the USSR was producing more machine toolg#®

than the US.l/ This was apparently the first time that the USSR had

qulicly recogxized vhat h&d ‘been evident for some years--that the USSR

ma.chine' wols are cln.aaiﬁed as metalcutting or
tﬁing ma.chine tools ere defined as power-driven

in the:handsiof an operator when in use, designed
chips, tu.mings .and borings, and include
erinders and

metal into shape. Formerly the
metalworkin"gf machinery” both to’ ‘meteleutting end metalforming.

Currently, the term "machine tool" genera.uy includes both metalcutting
end metalfoming machinery.

% Because of a lack of information on production, data for the US
are for shipments.




of metalforming machine tools, the USSR is believed to have auxpas'eé‘;i' the

US 4ip volume of production for the first time in 1961, vhen Soviet industry o

produced 30,500 metalforming machine tools compared with an estimated

production of 28,900 in the US.y

IXI. Pattezrns of Growth

Production of machine tools:in the USSR _chowed a steady and

sector of the Soviet machine:'to'ol industry,
rate than did metalcutting machine tools. Production of metalforming

machine tools more then tripled from 1950 to 1960, increasing at an. -

During this period the Soviet machine tool industry vas omﬁiing uo
full cepecity and was expanding in order to nxéet the rapidly increésing needs
of the machine building end mtélvdrking industry, which by 1950 hed regained
the prevar level of production and vas on the threshold or an amwitious
progran of expension that was to resuit in ar increase in gross' output during
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Table 1

USSR Prodnction of Metalcutting Machine Tools, bJ x,ategor,r b
' 1950 and- 1958-60

“mach 8
Specia.l 2 specialized e.nd S '
. unit types . 8,623  17,k12 19,298 22,138 5.9
Other (such es 8harpening S '

15,87 3.9

‘\l‘)_' m:\

15,117




the 1950's of about 15 pexrcent anmuﬂ.ly. As- 8 result of the priority
accorded to it, the machine tool industry increased its gross ocutput during
1951—55 &t a faster rate thsan that of any other branch of mechine bundj_ng
and metalworking. _/

In the US, production of metalcutting machine tools fluctuated widely
during 1951 to 60, mcreasingsha.rp]gdnringthexoreanwar, mintaininge.

" tool. 1nventory thet mny induetry officials felt ahoula hewe taken place.

COntinued. growth of Sorviet production of metalcutting machine tools-

at about 5 to 6 percent a year as 1t has for the past three years (1959-61).
This rate would be sufﬁcient to ensure fuli‘i].lment of the Seven Year Plan

go& for the production of 190,000 to 200 ;000 metalcutting ma.chine tools in 1965.7 __/ &
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statement by an "obsefvez"" in Ekonomicheskaya 'Gazeta of 17 Mﬁy 1961. that
270,000 metalcutting machine tools would be produced 1n 1965-, laterrepeated
by éeveral other spokesmen for the industry, suggests that the_ Seven Year
Plan goal may have been revised sharply upward. To meet the higher figuré,

the industry would have to‘acl_xigw_’rg:g.n average annual increase of slightly

metalcutting maéhine' tools vill m;ease in the next few yvearsin terms
of value 1f not in numbers. Rumbers 'become less significant when one
considers that the new machine tools being produced have a far greater.
capacity for metal removel than the tools théy :beplace. Furthermore,
in the US, as in the USSR, new methods of removal of metal currently
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‘béi,ng_developed may replace conventional methods tc a significant deg'rée_

III.” Problems of Comparison of US and Soviet Production of bfachine-'i'ools

Comparison of production of machine tools in the US and the USSR

is difficult because of the lack of eadequate detail on the product mix
3 : . .

of each country. Soviet statistics on the quantity of production are

f:a 113 detailedbutcontaintwo large ompibus categories. In addition,

val pitt Hessne _,;,; ’ ' Agseqsméiit‘-';gf the US._,pbsition_

ce Of thi0 ‘Bets Of Pighres for the production

Aéﬁociaﬁidp/’,' The

which. totaled 124,054 units:

_ U? E&ﬁ&&nﬁiﬁa of Mevaicutiing Machine Tools
Value (Million U3$§)

R

ko9 LA4k3
539 508
+ 531 . 9507

»Ceﬁ'sus

1959+
1960
1961

The magnitude of the difference between the number of units reported
by NMIBA end by Census ie puzzling. HMTEA allegedly expands its figures

on production to include an estimate for the produetion of non members
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of NMTBA. The Bureau of the Census specifically excludes "low-pnced types
of .small size and light coustruction... designed primarily for the home
workshop, laboratory, or service shop:" If both organizations use the
same definition of machine toold, the figures should be similar. The

greater similarity of the value "1gures suggests that a substantial

”_.proportion of the units r/ported by Census consist of machine tools of

‘l‘h_is hypothv:81s:: vex ie'drbyi_th* Bureau of _t.he Census

‘polishing machine: .
Lathes ' 16,114 6,567 508
VAll other metalcutttng

labomtories 3 garakq 8,

ete.) 21,389 12,790 297
The Bureau of tha Census slassifies these low value machine tools as

light irdustrial types, “he very low average value and the large quanti‘ties

suggest, however, that liere is 2 considerable number of the home vorkshop
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and service éhop variety in these statistics.

Whether or not this is the case, Bureau of Census statistics on

total mumbers produced cannot be used satisfactorily for purposes of
comparison with the USSR. Analysis of Soviet catalogs end other literature
on machine tools indicates that the Soviet product mix includes few models

5f the type. that would cost under $1,000 in the US, except for a bench

d.rill, of vhich about

6,000 are. pmduced _VannuaJ.ly in the USSR, and- perzmps

Thus in 1961 the US

roduction of machine tools.

st. less than

$1,ooo in the Us, Soviet p:roduc

21 of machine toola of low value. This comparison

pege 9.
of categorigs is shown in Table 3,/ Although important industrially,

the machine tools listed in Table 3 cona titute only a small percentage

of the total production of metalcuttiag mechine tools in either country.
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. Table 3

US and USSR: Comparison of Production of- Selec.ted Categories of
‘Metalcutting Machine ToolslO/

.- 1960 -
Units
o : Ratio of
- Category Us: USSR USSR to US
Slotters ' 51 733 14.4 to 1
Planers : L5 433 "10.6 to 1
Redial drilling machines 489 121 8.k to 1
Shepers.. i o " 259533 S5.1.t0 1
2.7%

of thé _reqzé;tr’_xin&cgte@oriés vere egtimated on the i)as.is of an analysis_of'

‘the types of machineitools contained in these categories.

R AN : 3 : TR B o

machine tools in the USSR j;n 1960 valued at 3.6 billion Pre<IFET rubles.x
A comparison of the prices and technical characteristics of selected
Soviet and US models, which vas made several years ago, indicated a ruble-

rubles .
dollar rstio of 1.7/ to US $1_ for metalcutting machine tools. The use of-

* Ruble values in ti:is report are given in old rubles (rubles in use before
the Soviet currency reform of 1 January 1961).,
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Thousang Rubles : -
a -

12.5

12,5

32.0
+ 18,1
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this ruble-dollar ratio resulta in & Soviet prodnction for 1960 of US

- $2,106 m..llion compared uith .US shipments in that year, as reported by

the Bureau of Census, of »$S39 million. Taus the value of pz*oduction

intheUSSRinl960uaa39t1mesthatoftheUS._

A rougl eatima.te or the mble value of Soviet pro&nction of metal- ‘

of Prokopovich to provide average values for two categories that together

comprised 2ll4v‘p‘ezgcent of the machine tools produced in 1960, and for which

~ aversge values’given by Prokopovich would have been somewhat higher
in 1960 becauge of the upgrading of the Soviet product mix after 1956,

the year for which the average values were applicsble. These defects
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a

poaition. The second estimate also has drawbacks, for it ig posaible

in the sggregate probably resulted in an understetement of the Soviet

'mttheshmofthemcmnemmtrymmemmmtmtof
machine building and metalvorking changed slightly betweeen 1958 end 1960.

A fingl o;pportzmity for error occurs in the ruble-doller ratio usaed.
An umd'eiglted. aritbmetic avera.ge of 1-7 to 1 U3 dollar is believed to

on metalforming machine toola?, it 1s therefore necessary to adjust again

the U3 Bureau of the Census figures. To ugse the"‘f'igurea for tools of
&n average value of $1,000 or over, as was done with metalcutting machine
tools, probably would understate the US position, for there are believed

to bé a number of simple models in the Soidet product mix that would cost
-12 -




e 1,000 in the US. A better methodof edjustment would be to

eliminate specific estegories which ere not believed to be ineluded

in the Soviet statistics -- mamual presses, mamsl punching end ghesring -~
machines, riveting machines, metal container making machines, die casting
machines, mchinea for weaving and other wire fabricating, wire draxing

machines and draw benches, spinning lathes,* m&rking machines, and
kmn:ling machines. mndmtionofthesecategonea would reduce the

The product mix of metaleutting machine tools has become increasingly

sophisticated in the USSR in recent years. The mumber of type-sizes in

¥ Spioning lathes were excluded only becauge they could not be
extracted from the group in which they were lumped.
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788 in 1955 apnd to approximately

ed £rom 384 in 1950 to
or pfoduction of 1,500 type-

producf!;.ion increas
1,000 in 1960.l3/ _ The Seven Year Plen calls £
but there was an indication in Vl96l that the plonned nunber -

rom 1,500 to 1,200 p
dropping from product

sizes in 1969,
greater empﬁa‘éie

robably as & result of

had been reduced. T
ion of an {ncreased nunber

on standardi_zation and the

of obsolete _models ..]:li/
a3 SGVetproduct mix aleo 18 evidenced 'by changes

es-of: machine toole. 'me

tﬁe .Soviet

the. comp081tion of

Since about 1959 the industry has placed more einphaais on increasing the
ze and precision machines such as topol Toom ﬁﬁes
ess then. 1/2-4inch diemeter

portion of smll si

Since 1958 the USSR pss built many prototypes of numerically controlled

drilling, machines,
rm the functiont

michine tools, including. jathes, pilling machines,
rtical boring mills, and jig borers that perfo

tool changing, and tvo

- 1k -
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duplicating. Open-loup und closed-lcop control circuits that are uc;:ﬁ-fted
by punched c-rds, punched tape, or magnetic tupe re used in these machiﬁe
Thz USSR has not built so many numerically controlled machine tools ag haé{ A
the US. Inastead, the USSR has developed a variety of modular numerical
control units for use on machine tools. These units currently are being

. *tested under actual production conditions. In nddition, the USSR also has

oard type program controls

developeda number of machine too]s with plug

" three p]nnts have been converted +%¢ produce this. type of equipment.

production of these lines has been as follows:-]-'é/

1959
1960
1961
1962

The size of these lines also is irza:reasing.. in 1959 the most complicated
transfer line on which informatior is av.-ii ‘ble contained oply 30 units,
vhereas 85 pover unite were used in a single line in 1960, a large number

even in the US. The miJority of mewly built transfer lines in the USSR
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re allocnted to the motor vehicle industry and most of the remaj_.ndeg- to -

the bearings, agricultural machinery, and tractor industries.

During the entire period of the Seven Year Plan, 1,722 automatic
lines are to be built. The majority of these will be transfer lines. Others

will be lines composed of general purpose machinees integrated with he:t

treating and inspection equipment vhen necessary. Transport devices are

More:sophisticated ‘types, such as those for spin-fo

forrﬁi;fzg' - i are built, but most of these are jJust emerging from the

\

 prototype stage. ,

ldrge metalforming machine tools. ‘The USSR has ‘built an.8,000-ton mechanical
preas, a 30,000-ton forging press, a 70,000-ton forging press, a 20,000-ton
extrusion press, 3 1G0-ton-meter counterblou hamner; and 6-2nch horizontal

forging machines.
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. | m quality of Soviet machine tools , bcs;hmetalcnttmgammgm.
forming, vhen compared with westée‘m models, runs the gamit in tecmology
end’ cmftmship from obsolete to highly advanced types and from poor
to very good in workmanship., Materials are good, snd deeigm are’

: ﬁmctioml]yadeqnm Almostausmtmdels,hmver,mmdemmred

compamd with US mhme tools of smm size. Soviet mwuatry’omemls

most of the milling machines, asd two firms produce most of the imternal

grinders. Isthes are en cxcaption, for thers ere & mumber of firms compoting
fo this field. Is the USSE a souswhat cimilar specializatica occurs. Almost
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111 of the gesr machinery is mede in three plants. Most of the mining

machines are manufactured at Gor' kiy and DMmitrov. Almost all radial® driile

are produced at « plant in Odessa. In 1960, 80 percent of the machine
tools produced were m:nufactured ia plante which specialized in machine
tools.38/  Although comprr-ble figures are not <wailable Ffor the Us, a

-high degree of speci -lization is suggested by the fact that in 1958

prod.ucing more than 2,000 radia]_ drilling machines annually since 1956.

Oth‘ 1_". Soviet producers of engine lathes, milling machines, and upright

‘th two.

extenzively a.s

plants mentioned above. ~Soviet officiils claim that about 4O percent of
Soviet met aleutting machine tools are produced by means of these mass

roduction methods . *

* Many Scviet machine tcol plants s fmeludisg all of the builders
of metalforming mackirery. emplcoy smail batch production methods.

18 -




Seymour Melmsn, Asa'oéiate. Professor of Industrial Engineering atf

Columbia University, who visited machine tool plants in the USSR apd~ - -

Western Europe in 1959 as a comsultant for the European Productivity

Agency, OEEC, found that the manufactire of certain 16 inch sving engine
lathes in the USSR using mags production methods required 200 man hours.

In Western Europe the production of a similar machine tool required 600-800

mtheUSanaHeetem Europe toward the production of larger, more complex,

. and more gy specialized 'm:_zchm tools, which are not campatible with
" e ; edesignstha vouldhmre tobeprodu”cem o
production. - |

Soviet pride in the mass production methods used in the machine tool
industry is matched by displeasure with the high degree of vertical
integration of the industry in the USSR. Captive foundries in 1960 satisfied
85 percent of the industry's requiremente for castings, and almost ali of
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the plunts produced their own stampings and forgings .-2—1/ In the US in1958
only 2.9 percent of the metalcutting machine tool plants had their own . -
foundries, O. 2 percent had forging shops s and 2.7 percent carried out
stamping, blonking, and forming operations. All specialized machine tool
plants in the‘_ussg have tool and vdie shops. In t.he US in 1958 only 12

pement of the machine tool plants had sucb. shOps

the US 4in 1956.32-/ Although these two ladies made mnnerm.s adduéfments
to achieve ccmpambility, ‘the ccmpax-:lsons are of doubtful validity. The

authors pmceed from the premlee that US machine tool plunts axre basicxlly

achinin » an 1mpression couveyed by the statistical
reports of the Bureau of the Census. | Although this is true for most of the
smaller plants, many of the largest producers perform both casting nnd
forming operations. In addition,the suthors overextemd the US statistics

in éobcluding that “castings, forgings, gez_irs » spindles, turret heads,

and other components are pﬁrchased from firms outside the industry.” \
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Actually most of the larger US machine tool firms produce their own gears, i

- spindles, -uxd turret heads. By comparing the machining und asgenbly

operations of the two countries, the Soviet writers overstate the efficiency
of the Soviet michine tool industry, because in foundry and forging

opemtione s vhich -xe eliminated from the comparison, Soviet productivity

. ’13 lover than 1n mnchining -und aesembly Opemtions Another basic defect

the differcnce in the pmduct mix

gvld'-Mve eliminated & number of
“e

1n production. In 1958 the 1nventory- of-metslmtting machine ‘aools vas 2.2

millionuniteinthelﬂandl&million!mitsinthem 23/ ‘i_heUSSR

an mventory of' 2.3 million units. thhough the

_ 'own, it -pm‘bamy 1g a:bmt the aame.
The. US imrentory of mete.lfoming mchine tool,s probably is lsrger than
th&t of ‘the USSR The - most recent coxnparable figures, for 1958, showed

the US with an inventory of 683,000 units , and the USSR with about

450,000 units.




The Soviet inventory of machine tools is younger on the dx'éx'age’than’

ihat of the US. A Soviet newspeper claimed 1n Jamwary 1962 thet 50 percent

of the Soviet metalcutting machine tools were less than 10 years old.2h/

In the US only 38 percent of the cetalcutting machine tools are less
than 10 years ol4.

That the us vit.h a production of 89 minion tons of cmde steel

to process in 1961 should be able to get along with an inventory of metal-

-'mtting m&chine tools of ebmt the game size as the USSR, which produced

auggests tha.t the DS mventory_

Soviet officiels ere considersbly concerned over the lov rate of utilization
of their machine tools, snd seversl recent articles in the Soviet press

have dealt with this metter. A year ago at the XXII Perty Congreus it
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was reported that a sempling by the Oentra.l Committee showed that om—sixth

ofthemhinmyinmtorym 1d.ledurmgths first shiftandone-thim

during the second shift. Dovn time within shifts for some types ofmchinery
(presumably referring mostly to netelvorking muchinery) reached 18 ‘percest
of total work time. 25/ Another factor of eomcern to Soviet officials

domsstic production than s the ease for the USSR. US exports of

metaloutting machings during 1957-61 were equivalent to 18 percent of
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Table 5

USSR: Imports of Machine Tools

1957-61
; Thousand US $ o
- " Year Metalcutting Metalforming
- ‘ : S . 28,749
- 34,925
35,936
5T

Metalcutting
Lo,24ks

TOTAL METALCUTTIRG AND METALFORMING 269,153

* Anmgl totals include estimates of the velue of machine tools expoarted
as part of camplete plants. ’ :
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.

doinegtic production, while similar Sovict exporta vere acly 4 percent &
of Soviet production. US imports of meuai-

cutting machines during 1957-61 were equivalient t; sbout. 5 percent of
dainsgtic prodnctipn vhile similar Soviet nmorta;wze L percent.-

The bulk of Soviet imports of machine tools have came from the Europeaa
,%’ceuites, principally East. Gexmany, Cs'.echoslovakm, and Hungery. During

1960-61, Western'&xropean ccxmtries, pa.rts cu]arl} West Germxw and Switzer-

to Commmist Chim. Exports to the underdeve].@ed cmmtries of the F-ee
World have increased in receat years. Cubs, the UAR (Egypt) end Imia were

fhe principal ‘consumers in 1961. Soviet exports to the industrisl He;t
-have increz.sed. alightly. ‘Ih" precise pattern‘m ,uoviet -exports of machine

- tools cs.nnot e determmed becs.use Sov* et tra.&.e bandbooks bury a large
rart of machine tool exporte in & genexsl category labued “"equipment.
- and matexiels for camplete plants.” Soviet scurces other thsn trade

hardbooke bave glven the quentilies of nachine toals exported as paut
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of complete As,*:zsz:us for selecizd ye2rs. These deliverice are generally

several times those of exports epesificaliy idantified es mechine %Lools.

For ssmmple; iz 1960 the USHE exported about 2,100 unite of metalesttin

mechines, specifically idemii: 3£ gRcnIne $00is, whille 5,000 units
vere exported as psrt of "comaiele vlents."
"VIII. Reaeaych

"Bze USSR for mny years has devoted su'bs‘bantial resources to

. resee.rch on md:\ine tools.

Soviet’ reseerch : iri f'.‘this field contimes
: speclal
machine

for

Bagic research on metalforming meehine tools and procesaes is
ce.rried cut et the Central Scientific Pesazrch Institute of Technology

e.nd Machf.ne Building N (TsHIZTMASH) in Moscow. Tais institute eliso

erf Fins, b&_gié resesrch on-other equipment and on materials- for
'xﬂé.élﬁ.né tuildizg nlsats. The empbasig in the metalforss ag field hag

lated to the desizn of

in [opaos .




gy

=

The 70,000-ton forging rress and the 20,000-ton extrusion
press built by the USSR probably vere designed by TeNIITHASh, vhich
also has developed & new concert of building ).afge forging preases
of more than 30,000 tons, using a large cylinder of prestressed
conecrete to contain the moving components. The USSR claims that
“thie concept will eliminate the need for building any more large

forging preeses of conventionnl a.ll metal constmction, 'In the.

The USSR is engaged in extensive resesrci on variws‘phaaes of

high energy rate fomiﬂg (HERF)#* and hes had considerable success in

l.e.bomtory Pplications of this technique. .There is no evidence,

however, ‘of suceessful application of HERF to production processes

in the USSR.

#* The practicel spplicetion of explosives, gases, electrical energy,
or megnetic fields to shepe matals bty bending, forming, drawing, and .
extrudiasg.




Considersble research on mechine tools elso tekes place in
Western Europs and the US. In scme Western Furcpean countyies this

research is partially centrelized--in Germany, for example, in the
Technishe Hochschule iz Aschen end in Great Britain, in the Producticn
Engincering Besearch Associstion. In the US, however, research on
machine tools is neither centralized nor coordinated. A;ppliedmseamh

(Rrojecta;of vhich are firanced by indfvidusl

I mta]mr!dngmdmbyasteelmdxmr. Electronic firms have
| investedheavﬁgmmseamhmmtmg for mmerically controled machine

the U8 end USSR,
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