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INDUSTRY PLANNING AND ECONOMICS

MODERNIZATION OF ARMENIAN MACHINE TOOL PRODUCTION URGED

Yerevan KOMMUNIST in Russian 20 JuqﬂSS p 2 e .
[Article by G. Yeritsyén, general director of the Charentsavan Machine-Tool-

making Production Association and Chairman of the Council of the Republic's
‘Machine-Tool and Toolmaking Enterprises Directors: "The Machine Tool--Today

and Tomorrow"; passages enclosed in slantlines printed in boldface]

[Text] M. S. Gorbachev's report at the recently held CPSU Central Committee
Conference on Problems of Accelerating Scientific and Technical Progress can-
not leave one manager indifferent. The key role of machinebuilding and the
necessity for increasing its growth rate 1.5-2 fold during the 12th Five~Year
Plan was especially emphasized. The party established a task of special im-
portance-—to arrange for the large-scale manufacture of new-generation equip-
ment capable of yielding a severalfold rise in labor productivity and of pav-
ing the way for automation of all stages of the production process. In this
connection, I want to single out certain considerations in developing the
republic's machine-toolmaking industry.

In Armenia this branch is represented by six machine-~tool plants and four
toolmaking and six specialized enterprises for producing outfitting equipment
and blanks. During the llth Five-~Year Plan, production area and capacity were
expanded, and the range of articles produced was increased. It should be
noted, at the same time, that a large number of articles that we produce lag
behind modern requirements in their technical and economic indicators and

in the quality of their manufacture.

/The lag in machine-tool output is heightened by the excessively slow mastery
of new items./ It took the Yerevan Machine-Tool Association, for example,
more than 10 years to master serial production of the model 16Bl6 machine
tool from a new assortment of lathes (they were developed in 1967-1971).
At the Oktemberyan Machine-Toolmaking Plant, a test model of a model 2532
beam drill was turned over to the state commission in 1981, but serial pro-
duction began only this year. On the average, /the "development-to-mastery”
cycle is extended by 5-7 years at our plants instead of the maximum period
of 2 years that is allowed./

The April 1985 CPSU Central Committee Plenum emphasized that industry needs
revolutionary feats and conversion to basically new industrial systems and
to equipment that yields the highest productivity. Unfortunately, it must

be noted that our machine-tool plant workers' plans still have not been aimed




at solving this problem. The republic plans to master 26 new models of ma-
- chine tools, 6 of them NC machine tools, during the 1l2th Five-Year Plan.
Such a developmental pace cannot satisfy anyone.

Without pretending to be comprehensive, I would like to direct attention

to a number of problems which, if not solved, will not allow the lag in the
technical level of the republic's machinebuilding behind modern requirements
to be overcome in the speediest fashion. It is perfectly obvious that /the
main task for all machine-~toolmaking plants is the same: to develop and
introduce into serial production as quickly as possible machining modules--
multiple-operation NC machine tools, equipped with accessories for replacing
an unlimited number of tools and blanks, which can be incorporated into

GPS's [flexible production systems]./ It should be emphasized that Armenia's
machine-tool plants must solve this problem while continuing to produce
general-purpose machine tools, since practically all of them have been namgd
by Minstankoprom [Ministry of Instrument Making, Automation Equipment and
Control Systems] as enterprises intended for covering the country's require-
ments for general-purpose equipment.

Effective results in the area of the development and introduction into pro-
duction of machining modules under the given circumstances of the republic's
machine~toolmakers can be achieved only by amalgamated efforts. In this
case, /not a formalistic but a businesslike creative collaboration among ma-
chine-toolmaking plants, with . enterprises of the electromics, electrical-
equipment and instrumentmaking industries, and with sector, academic and
educational institutes is necessary./

‘The modern highly productive machine-tool module is a machine based upon a
synthesis of three complicated systems: precision mechanics, hydraulics and
electronics, each of which is broken down into subsystems which include hun-
dreds of outfitting items and thousands of parts.

The republic's machine-toolmakers are compelled to take steps themselves in
the area of creating the necessary outfitting items. Thus, at the Charents-
van SPO [Machine-Toolmaking Production Association] the series production
of outfitted electric feed drives and special flexible couplings is being
organized. The volume of these items produced will enable not only the re-
public's but also the whole Transcaucasus region's requirements to be
covered,

/Armenia, which has a developed electronics industry, can make a considerable
contribution to developing the country's machine-toolmaking by taking upon
itself the task of developing and producing multiple-coordinate NC systems,
the output of which Minpribor is delaying each year./ YerNIIMM [Yerevan Sci-
entific-Research Institute for Mathematics and Mechanics] specialists, who
have solved much more complicated problems, would be completely capable of
developing such systems in a short time and could organize production of them
at the Charentsavan SPO, which has gained adequate experience in producing
electronics articles for machine-toolmaking.

Experience in the operation of machine tools with a high degree of automation
shows that, in order to be able to realize its capabilities, such a machine
tool must have a large amount of tooling. Throughout the republic, the cost
of all the tooling shipped with machine tools, now averages about 3 percent




of the machine tool's cost, that is, the equipment is delivered practically
without tooling and tools. .

Meanwhile, there are two toolmaking enterprises in the republic--the Charen-
tsavan Tool PO [Production Association] and the PO Tekhosnastka--whose spe-
cialization and capacity permit them to cope completely with this task.

Modern machine-toolmaking makes especially severe demands on personnel. Ma-
chining modules belong in the category of science-intensive output. The com-
plexity of the problems that come up during their design and introduction
requires the involvement of a large number of highly qualified specialists.
Therefore, failure to provide plants with engineering personnel is a serious
obstacle in the path to the introduction of highly automated machine tools
into the industry. At the Ivanovo SPO the existing design subunit numbers
400 people and still another one is now being establlsh&d with the same man-
power. At the Charentsavan SPO, which is similar, fewer than 50 designers
are at work, and each year two or three young engineers are added to them.
Indeed, also needed are manufacturing engineers, setting=—up operators, mid-
dle-level line supervisors, and so on. /The Yerevan Polytechnical Institute,
which is basically the republic's only engineering vuz for training special-
ists in machine toolmaking, should take steps toward satisfying the machine-
toolmaking plants requirements more completely./ -

The republic's machine-toolmaking plants must be reequipped in the shortest
possible time, for a substantial portion of their existing equipment is obso-
lete or worn. /At the Yerevan Milling-Machine Plant, the number of machine
tools that have been operating more than 20 years is 38 percent, at the Char-
entsavan SPO the figure is 20 percent. On the whole, 45 percent of the
equipment at the republic's machine-toolmaking plants has been operating more
than 10 years, 12 percent more than 20 years./

- Reequipping is necessary. But how are we operating existing modern equipment?
Poorly. Out of 208 NC machine tools at enterprises, only 162 are in opera-
tion, and the shiftwork factor and the load factor for these machine tools
are in most cases lower than for general-purpose machine tools. Thus, /at

the Yerevan SPO, the workload factor is 0.6, at the milling-machine plant
0.68. The causes of this are: low reliability and poor equipping of the
machine tools and a lack of qualified operators./

A lack of intrarepublic cooperation also adversely affects development of

the republic's machine-toolmaking plants, since specialized enterprises which
produce outfitting products are not oriented to the machine-toolmaking
plants' requirements. Thus /both the Stankonormal Plant and the PO gidropri-
vod send more than two-thirds of their output to enterprises outside the
republic, while Armenia's machine-toolmaking plants import the same number

of units and hydraulic apparatus./ The situation is the same with Charentsa-
van's Tsentrolit, which does not provide the Charentsavan SPO with large-
dimension castings, so multiple-ton billets are hauled thousands of
kilometers.

KOMMUNIST published back in 1982 an article, "The Machine Tool in a Cross-
Section of Time," about many of the problems being raised today. Almost
3 years have elapsed but, as they say, things are right where they started.




The program for converting to the output of modern machine tools which
meet the spirit of the times should be precisely balanced at all levels.
Possibly, considering the special importance of this program to the national
economy, a special organ should be formed that will be able to coordinate
the work of the machine-~toolmakers, the electronics people, Gossnab, re-
public ministries, vuzes, and branch and academic institutes, as well as

other agencies and organizations whose participation is required by the
circumstances. : .

11409
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INDUSTRY PLANNING AND ECONOMICS

NEW EFFORTS TO INTENSIFY MACHINE TOOL PRODUCTION NOTED
Moscow EKONOMICHESKAYA GAZETA in Russian No 25, Jun 85 p 2
[Article by G. Shutkov, general director, Izhorskiy zavod Production Associa-

tion: "To the Level of World-Class Quality," "A Strong Impetus to Progress in
Science and Technology," "From Participants in CPSU Central Committee Discus-

~sion"]

[Text] The key, leading role in carrying through the revolution in science and
technology belongs to the machine-building industry. This is the way the party
sees things. This imposes upon us machine builders a task of enormous impor-
tance—to meet the national economic demand for state-of-the-art machines and
equipment in the shortest possible periods of time and to improve the quality
and efficiency of the machines we build. The key objective now is to make maxi-
mum use of every available means of increasing growth.

The four years of the five-year-plan period have seen no little progress in this
direction. Labor productivity within the association is up 24.7 per cent and
will increase some 34 per cent for the five-year-plan period overall. But if
we look now at the association's machine~building production, we see labor pro-
ductivity up 45 per cent. Production volume for the five-year period will rise
roughly 34.4 per cent, machine-building production by 50 per cent. Production
of equipment for atomic power plants is currently up 85 per cent.

At the basis of these consistent rates of growth in production and labor produc-
tivity lies the introduction of the fruits of the labors of our scientists and
engineers. The years of the Eleventh Five-Year Plan period have seen expendi-
tures in support of advances in science and technology run to 48.4 million rubles,
29 million of which have gone for modermization and reequipment. Practical expe-
rience demonstrates how quickly these investments pay for themselves—the economic
gain we will derive over the same period will run to some 65 million rubles.

These steps have created a solid foundation for further increases in our rate of
growth over the course of the coming five-year-plan period. In view of the high-
priority tasks outlined at the meeting, we have decided to focus our efforts pri-
marily upon improvements in production and ways to upgrade our technical produc-
tion standards.

The Twelfth Five-Year-Plan period will see rates of growth in machine-building
production which will be higher than the factory average. With this objective




in view we have taken a number of sﬁeps to create workplaces equipped with
numerically control machines which will incorporate elements of the flexible
automated production facilities,

It is important, however, that we work for much more than simple increases in
production volume. We must also strive for improvements in quality, reliability
and the entire range of economic engineering indicators overall. For the fact
is that we are making machines not for today, but for tomorrow. And the entire
association is working today with this objective in view. Let me point out a
few examples.

The association has developed a new production technology for fabricating com-
ponents of equipment for atomic power plants. If, now, we look at another one
of our products, large open-pit mining excavators, the objective is to improve
these machines to the level of the best models currently on the world market.
Improvements in the design of these machines will make it possible, on the one
hand, to improve the working environment for the machine operator substantially
and, on the other, to extend the operating life of the machine between major re-
pairs.

At the center of efforts to intensify production operations is the question of
how we can reduce the level of expenditures required to bring out a new product.
Extraordinarily important for our association is the problem of how to reduce
the labor-intensity of production operations and our dependence on manual labor
and to eliminate superfluous workplaces. The years of the Eleventh-Five-Year-
Plan period will see us save the labor of more than 6000 workers and eliminate
some 325 inefficient work places. The Twelfth Five-Year-Plan period will see
us intensify our efforts in this direction. The simple fact is that we have no
alternative because our assoclation is growing and expanding. We are build-
ing and modernizing. November 1985 will see us bring our "5000" sheet-rolling
mill, the only ome of its kind in the country, into operation. The coming five-
year-plan, it is being proposed, will call for the construction of the second
stage of the mill along with a heat-treatment shop and the first stage of an
electric steel melting facility. According to our computations, to bring all
these facilities on line will require another 2500 workers. We have set our-
selves the objective, however, of foregoing any additions to manpower and
achieving all increases in production by increasing labor productivity.

The key difficulty we face in modernizing our production operations, however,

is the shortages in equipment, particularly the high—capacity new machines such
as the numerically controlled processing centers, which the country is still

not manufacturing in sufficient quantities. So the only way of solving the
problem in the foreseeable future that we can see is to mechanize production
operations through our own efforts and to concentrate production in individual
facilities on the basis of more highly developed specialization and improvements
in workplace efficiency.

By the end of 1985 we plan to reduce the component of our workers engaged in
manual labor to 26.6 per cent and on down to 17 per cent by the end of the
Twelfth Five~Year-Plan period. In implementing the "Intensification-90" pro-
gram, the association will be reducing the labor intemsity of production opera-
tions at higher rates than ever before. TFor the present, we have been able to




cap the growth of our machine inventory, and the years immediately ahead will
see us begin to reduce it and gradually accelerate the pace at which we can
eliminate work places. Over the period 1986-1990 we are expecting to be able

to take 1100 units of obsolete equipment out of operation, to include 650 units
of metal-cutting machinery. This equipment will be replaced by new, high-capac-
ity machinery which will enable us to increase production with a smaller number
of well-equipped work places.

Great potential for accelerating our rate of growth is also to be found in in-
tensified efforts to achieve operational economies. Our production operations
are highly energy-intensive, so the question of how we can reduce energy con-
sumption is a particularly important one for us. The association is meeting

its targets for reductions in metal, fuel and energy consumption. Over the four
years of the Eleventh Five-Year-Plan period, for example, we have saved over 8
million kilowatt-hours of electricity.

Our association is the primary manufacturer of equipment for atomic power plants.
The Ministry of Energy is now complaining that we are behind in deliveries of
certain individual units of equipment. The months immediately ahead, however,
will see us resume a smooth, steady flow of deliveries of equipment for new

power plants under construction. We already have all the resources we need for
this. A number of planning problems, however, are causing us some difficulty

in this conmnection. USSR Gosplan, unfortunately, has for a long time now been
unable to present a firm list of atomic power plant projects for the coming five-
year-plan period, to include those scheduled for start-up during the 1986-1987
time frame. One result, as was pointed out at the CPSU Central Committee meeting,
has been that we still do not have any firm list of orders for items with long
production cycles. So it would be desirable in this instance to reduce the

period required for the Ministty of Energy and all the other ministries involved
in supplying equipment for these power stations to reach agreement to an absolute
minimum. Sometime before the end of 1985 we are going to have to know which units
of which atomic power plants are scheduled for start-up in 1988. This program
should be firm and subject to no further substantial changes. The discussion

of these questions at the meeting will without doubt help speed up the resolu-
tion of these problems.

8963
Cso: 1823/221
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INVESTMENT IN CAPITAL STOCKS, AMORTIZATION. RATES REVIEWED
Moscow PLANOVOYE KHOZYAYSTVO in Russian No 7, Jul 85 pp 30-36

[Article by A. Malygin, sector manager of NIEI [Scientific-Research Institute
for Economics]under USSR Gosplan and doctor of economic sciences: "Renewal
of Fixed Production Capital]

[Text] It was noted at the April 1985 CPSU Central Committee Plenum that
"recently, production equipment has aged greatly and the coefficient of re-
newal of fixed capital has been reduced. A considerable rise in the coeffi-
cient of reglacing equipment should be first priority during the 12th Five-
Year Plan.”

Renewal of the means of labor on a modern technical basis and in accordance
with the established optimal service lives thereof is a determining factor

in the intensive type of expanded reproduction. The replacement of obsolete
machines and technalogies by more progressive ones helps to raise the techni-
cal level and quality of the output produced and to increase labor produc-—
tivity, and it creates the prerequisites for increasing the national economy's
effectiveness. When the socialist economy was being built up and streng-
thened, fixed capital was renewed by accumulating it, since there was, in
essence, nothing to replace it with. Then a slight replacement of existing
machinery and equipment occurred, which was characteristic prior to the start
of the 1970's, when a deficiency of work-force influx was observed.

Gradual transfer to primarily the intensive method of reproduction was
planned and consciously implemented during the 9th, 10th and 1lth Five-Year
Plan periods. However, this transfer still has not been completely supported
by renewal of the production potential. The latter is being built up mainly
through means of labor that were created on the old technical base and
much more rapidly than necessary for the increase in manpower employed.
This leads to an imbalance of labor and material resources, underutilized
production capacity, and growth of the capital-cutput ratio.

Moreover, the buildup of production potential by the construction of new en-
terprises promoted the emergence of a disproportionality of capacity, when,
because of a lack of some certain capacity, the utilization of other capacity
was hampered. This factor accounted for about 60 percent of the shortfall

in output.

Materialy Plenuma Tsentralnogo Komiteta KPSS, 23 Aprelya 1985 g [Papers of
the 23 April 1985 Central Committee Plenum], Moscow, Politizdat, 1985, p 10.




By our calculations, about 500-600 billion rubles will be needed to eliminate
these disproportions. This is practically a five-year program of production-
type capital construction. Realization of this much work at existing enter-
prises will require a longer time. The reproduction process must be inten-

sified and its effectiveness raised, with a view to accelerating the looseming
up of bottlenecks in the national economy.

The development of production with partial intensification and a capital-
intensive form for renewing fixed capital (when the increase in the cost
of machinery and equipment overtakes the increase in their productivity)
gradually reduced its effectiveness. In combination with the limited nature
of labor and material resources, this caused a transfer to comprehensive in-
tensification and the introduction of equipment which reduced the capital-
output ratio and enabled productive resources to be saved.

The nature of renewal depends upon the quality and timeliness of arrival
of the equipment to replace existing equipment. Under extensive renewal,
worn means of labor were replaced by equipment that was newly produced but
was based upon the previous technological base or by equipment that was of
the same quality but less expensive. However, while the length of series out-
put of the machines does permit such replacement to be made, the

cost thereof does not provide for a saving of expenditures.

The intensive form of reproduction is linked with the replacement of aging
equipment by basically new equipment, as a result of which intensification
is accelerated. Tms the job is to determine the optimal scale of remewal
of the means of labor that will satisfy the restrictions as to time and re-
sources.

If fixed capital is renewed in accordance with standard service lives, it
means that its retirement from service and replacement occur simultaneously.
We keep in mind here that such periods comsider the physical wear and the
obsolescence of the means of labor.

Capital can be renewed in timely fashion only if the new equipment is sent
primarily to existing production facilities, to replace that which is leav-
ing service. Only after these production facilities are completely

equipped should the equipment that is left over at that time be sent to new
construction and to expansion of the machinery pool. Only under such a
distribution priority will renewal be primarily intensive.

In practice, the reverse sequence often takes place. Obsolete machines and
equipment that have piled up in existing capital divert labor and ma~-
terial resources in increasingly greater amounts and reduce production ef-
fectiveness.. According to statistical data, the share of metal-cutting ma-
chine tools and forging and pressing equipment older than 20 years in-
creased in 1973-1982. In industry, fixed productive capital that had served
more than 20 years rose from 8 to 18 percent, retirements thereof were re-
duced from 1.7 to 1.2 percent per year, and the capital-output ratio rose
1.2-fold. o

A vast production potential which needs improvement, renewal and feorienting
in conformance with the solution of urgent problems of intensifying social
production has been accumulated in the national economy up to now. A




reduction of the influx of labor resources and rises in the demands for vari-
ety and quality of output, £for living and working conditions for the popu-
lace, and for the technical level and status of the mating of the
various production capacities--all these dictate a need not to bufld up capa-
city but to improve its balance, to save labor and material resources

and to introduce more progressive industrial processes, machines and mechan-
isms, which will guarantee high quality, longevity and reliability of the
articles being manufactured. Forming of the production potential should be
accompanied by measures for preserving the environment, improving the infra-
structure and bettering the Soviet people's living conditioms.

Requirements for the amounts of fixed capital = replacement depend upon the
level of the production potential that has been created, its condition and
the methods for conducting capital operations. On the other hand, replace-
ment is determined by the availability of enough capital investment and the
amounts of qualitatively new means of labor that are produced. Usually, re-
newal is measured by its share of the capital introduced into operation over
a definite time period in the total amount introduced by the end of the period.
It reflects both extensive and intensive renewal, without distinction, of the
means of labor.

The latter includes the portion of the capital introduced which goes
to replacement of the means of labor that is retired. The amount of
intensive renewal is marked by a coefficient which is the ratio of the share of
capital that goes to replacing machinery and equipment being retired to the
total volume thereof introduced. The quality of the means of labor which
replaces the retired equipment is not considered in this determination.

Fixed capital that is replaced in timely fashion in accordance with

standard service lives, 1its quality and technical and economic levels,

and the methods, organization and duration of replacement operations, as well
as the availability, in so doing, of labor and material resources--these are
the components upon which the effectiveness and amount of renewal of existing
production facilities depends. The service time of the fixed capital and

its wear, obsoleteness, retirement, introduction and growth rate are
interconnected in the reproduction process. The amount of time built up at
one instant - or another is the outcome of turnover of the capital for opera-
tion, the length of operation and the amount of time that it is out of ser-
vice annually. Consequently, the requirement for capital that is reflected
in the amounts thereof introduced and the periods of operation  show up
objectively as controlling parameters of accumulation. Justification of the
length of service of the means of labor is the chief thing in the concept

of renewal. '

The operating time of the capital reflects the speed of remewal of the pro-
ductive potential and is one of the most important indicators of the repro-
duction of the capital. Periodicity of retirement and replacement is char-
acteristic both for individual elements and for the entire total of fixed
capital. However, in the latter case, the reproduction period occurs
differently.

In the reproduction of capital, correspondence of the length of turnover of

the capital's cost to the average service life of the whole aggregate of
machines and equipment is important in the reproduction of capital, as

10




are the level of development of the productive forces and the achievement

of technical progress, given maximum possible unity of the change in physi-
cal and cost forms of the means of labor. Only by taking this into ac-
count can the amortization system function and production facilities be re-
newed. Achieving equality of the average periods of equipment operation and
periods of turnover of the cost of the capital furthers the potential

for preservation of the whole cost of the fixed capital that has been ad-
vanced and limits the national economy's losses from the physical wear and
obsolescence thereof.

Premature retirement of the means of labor increases costs in the form of
underamortization. Operating the capital beyond the standard periods redu-
ces productivity and product quality and causes operational and repair ex-
penditures to increase. Methods which permit standard and actual terms of
service to be compiled, as well as methods for balancing the amounts of re-
tirements.and replacements, both in terms of cost and in physi-
cal terms, are necessary for timely renewal of machines and equipment.

Statistical data about the amounts of amortization charges and the presence
of fixed capital, the rate of its growth, and the amount of annual retire-
ments enable calculation and comparison of the average actual periods and
the standard periods of operation for any reporting year.

The standard period of service is an objectively established length of time
of physical wear and the obsolescence of fixed capital which comnsiders
these factors optimally. The amortization norm as a measure of annual wear
and obsolescence is a reliable tool for planning the reproduction of fixed
capital, which guarantees the planned receipt of a substantial portion of
the monetary resources for financing capital investment.

According to our computations the share of amortization (for renmovation)

in gross capital investment now is 40-45 percent. Such a substantial stand-
ing source of financing for investment also strengthens planning of the whole
reproduction process.

The current amortization system presupposes the execution of standing mea-
sures for implementation thereof in accordance with the achievements of
technical progress, measures which are considered the path for examining
the service life of fixed capital. The desirability of overhaul also is
associated with the service life of the means of labor and availabil-
ity thereof for purposes of progressive replacement of obsolete
equipment.

Improvement of the amortization system does not require major expenditure

of time. It can be worked out continucusly during the preparation and approv-
al of each five-year plan. The criterion for its correspondence to the
achievements of technical progress is an approximate equality of the ser-
vice lives of the capital being retired to the amortization periods.
Monitoring these should be a part of the statistical and accounting report-
ing at enterprises, ministries and agencies. As a result, the potential for
preparing changes in amortization norms will emerge and, with approval of
the five-year plan, they will be introduced into practice.

In recent years an excess of actual service lives of fixed capital above
the standards has been increasing in industry because of decreased retirement
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of the means of labor. But this cannot be an adequate basis for reviewing
existing amortization norms. It is necessary first of all to analyze the
amountsof capital that cease operation as a result of the existing growth
rates of capital and the length of the amortization periods. The standard
for retiring the means of labor (1.8-1.9 percent per year) does not greatly
exceed actual retirements. It could be increased to 3.5-4 percent where
the service lives of capital are 15-17 years. Consequently, the existing
standards for service life (21-22 years) are too high and the norms for
amortization must be increased considerably.

Can amortization periods be brought close to the required level? Here, in
our opinion, the specific structure of the capital and the length of the
service lives by structural group must be considered, first of all. For ex-
ample, in the USA's machining industry, the overall standard service life
for capital was 15.7 years in 1977, 23.5 years for buildings and structures
and l4.1 years for machinery and equipment, while in the USSR in 1983 it was,
for the capital under comnsideration, 20.6 years, 53 years and l4 years,
respectively. As is apparent from the data cited, there is a great differ-
ence in the service lives for buildings and structures. The share thereof
in the capital cost in the USSR is almost twice as much as in the USA. Our
production buildings and.structures today are more capital intensive and have
longer longevity. This depends upon many factors, primarily upon climatic
and economic-geography considerations.

The erection of industrial buildings and structures that are lighter in weight
is associated,; of course, with technical progress in construction and in the
building-materials and chemical industries. However, this progress will
scarcely allow the share of buildings and structures in fixed production cap-
ital to be halved in the foreseeable future. Accelerated growth of industri-
al production in the eastern and northern parts of the country, naturally,
will not help to reduce the share of buildings and structures in capital or
to shorten their service lives. In considering the objective conditioms for
developing our country's production potential, it can be assumed that these
periodswill be reduced and amortization norms will rise through reduction

in duration of operation both of production buildings and structures and of
the equipment. As a result, renewal of the active part of fixed capital will
be speeded up, but not to a degree that will achieve high levels for all com-
binations thereof.

In order to increase the pace of renewal of the active portion of fixed capi-
tal, then, according to the data of world experience, machinebuilding volume
must be increased by about half.

Reduction of the service lives of machinery and equipment and an increase

in their share of the production facilities being retired are dictated by

the need to remew the means of labor, with a view to raising aggregate
productivity (productiveness, usefulness and effectiveness) of all fixed capi-
tal. Much depends here upon machinebuilding's potential for producing pro-
gressive machinery and also upon the construction field. Periods for creat-
ing production capacity often are almost double the standard. If conmstruc-
tion time is cut by a half or a third, then (other things being equal),

the aggregate productivity of the machines and equipment that are in opera-
tion will be built up accordingly. As this task is solved, growth in the
capital-output ratio of production will be slowed, with later stabilization
and reduction of the level thereof.
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Research results indicate that where fixed capital grows at the rate of 2-8
percent, its service life (where retirement is 2-4 percent) reaches 14-25
or more years. Taking into account change in the technological structure
of capital expenditures and the specific structure of .capital, where the
share of construction and installing work in total capital investment is re-
duced from 42 to 32 percent and the share of machinery and equipment rises
accordingly, service lives will be 7.5-8 years. It follows from this that
the upper limit of retirement in the amount of 4 percent when the capital
growth rate is, for example, 6 percent, will be reached when the service
lives of machines and equipment are 8-9 years versus the actual 15-18 years.
Their retirement and the corresponding renewal will be realized where there
is a two-fold speedup in the rate of growth of machinebuilding production
over the existing level. In our opinion, where capital growth rates are 4-6
percent, the retirement of capital in amounts of 3.5-4 percent is the maximum
possible. ’

In order to replace this retired equipment at a capital growth rate of

4 percent, the amortization norms for removation should be increased, because
the existing norms cannot provide for the replacement of capital that goes
out of operation where the existing buildup of capital funds does not
exceed 2 percent of its value at the start of the year. Of course, the amor-
tization charged annually greatly exceeds the cost of the means of labor be-
ing retired and the expenditures for replacing them. However, there can be
equality of retirements and of amortizations for renovation only when repro-
duction grows, and during expanded reproduction and the maintemance of a regu-
lar movement of capital a definite relationship develops between retirement
and amortization, which is a function of the service lives and rates of
growth of the capital. Thus, where growth rates are 4 percent and retire-
ments 3.5-4 percent, to which service lives of 17-18 years for all capital
and 11-12 years for the active portion correspond, the share of retirement
and amortization for renovation should be, according to our calculatioms,

no more than 70-72 percent. With an acceleration in the rate of increase

of capital, this share is reduced; already at the current rates of 7-8 per-
cent, and given the same service lives, it is reduced to 48-50 percent.

Based upon the data cited, it can be concluded that, in order to provide the
capital investment resources necessary for the proposed increase of up to
3.5-4 percent in the retirement of fixed capital, the existing norms for
amortization for renovation should, given ordinary refinement, be raised
on the average by 20-22 percent, the overall rise thereof being achieved
mainly through a substantial reduction of the service lives of machinery and
equipment and a limitation of expenditures on overhaul. According to pre-
liminary calculations, such expenditures could be reduced by 15-18 percent.
The norms for renovation and expenditures for overhaul can be refined by
reevaluating the fixed capital and reviewing the amounts of the amortization
charges.

Change in the reproduction process mode in order to speed wup fixed capi-
tal renewal will be realistic only in close correlation with material
support. Retirements of capital in the amount of 3.5-4 percent where
the growth rate is 4 percent is possible where the buildup of production of
the means of labor is accelerated l.4-fold to 1l.5-fold. ’

Capital investment resources are a restraining factor in the required in-
crease in retirement of fixed capital. Almost three times as much will be
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required for replacing retired capital as at present. Therefore, a radical
reorienting of capital investment to existing production facilities is nec-
essary. Given the substantial backlog of accomplished construction
work at new construction sites, at least 5~7 years will be needed for such
a reorientation by restricting newly started new construction.

The reproduction structure of existing production facilities is a means for

reorienting capital investment to them. It also can be a good tool ror
planning retirements and for replacing fixed capital at enterprises, be-
cause it enables planning and economic organs to plan reproduction

through new construction and existing production facilities as a whole. It
enables - the organizational structure for capital investment and the economic
mechanisms for more rapid and effective realization of capital investment

to be improved.

In 1980-1983 capital investment (not counting expenditures for equipment not
included in the construction projects' budget estimate and for developmental
and deep exploratory drilling for oil, gas and thermal water) was dis-
tributed as follows: for new construction 35.8-36.3 percent of the total
volume thereof, for expansion and upkeep 31.8-28.9 percent, and for rebuild-
ing and reequipping 32.4-34.8 percent. If the standard procedures for repro-
ducing capital and renewing it are observed and capital is renewed in accord-
ance with standard service lives, the reproduction structure of capital invest-
ment, as calculations indicate, will be greatly different from what has been
cited. Thus, no more than 20 percent of the annual total of capital invest-
ment would be allocated for new comstruction, up to 23 percent for expansion
and upkeep, and up to 57 percent for rebuilding and reequipping. The stand-
ard structure determines the saturation limits of capital investment for a pro-
duction facility, based upon the standard (which needs refining) service
lives of fixed capital, conditional upon the periods of operation and the
dates of retirement and remewal of the production apparatus. In order to
allow retirement of capital to equal 3.5-4 percent, the reproduction struec-
ture should be reoriented still more in the direction of an increase in ex-
penditures for existing production. Such a structure can be taken as transi-
tional.

For the effective rebuilding of existing enterprises, it is desirable to con-
duct a full set of predesign and design operations for each form of reproduc-
tion. These operations should be specially intensified or even organized
anew for rebuilding and reequipping. These forms today require the same at-
tention of designers and surveyors as expansion and new conmstruction do.

It is at times more difficult to introduce new equipment and new industrial
processes into an existing production facility than to draw up a design for
and erect a new enterprise. It also is not easy to arrange for an effective
tie of a rebuilt production facility with its cooperating and dependent
enterprises without a predesign stage.

Predesign documentation, designs for reequipping and rebuilding and designs
for organizing operations should reflect and consider, aside from the techni-
cal solutions, the ties within the production facility and sector and
intersector ties in the matters of providing the enterprises being equipped
with labor and material resources and of marketing the finished output.
Obviously, the time has come to grant design organizations and enterprises
the right to conclude contracts for carrying out design and surveying
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operations without restriction on the budget-estimated cost for rebuilding
and reequipping, that is, without the observance of ceilings. In so doing,
it is recognized that the established ceilings will be observed at the appro-
priate management levels when questions of including construction projects
in the state plan and of financing the work determined by the designs are
resolved. '

In order to carry out the design and surveying work for the reequipping and
rebuilding of existing enterprises, contracting design organizationms should
have specialized subunits and should bear responsibility for establishing

and changing the design capacity on the basis of which the production facili-
ty is planned. In order to avoid subjectivism and bureaucratic maneuvering,
"self-determination” of production capacity by enterprises is impermissible
in economic practice and planning. In planning and executing reequipping

and rebuilding, a unified procedure apparently should be established that
calls for the presence of fully approved design documentation for operations
that cost, let us say, 100,000 rubles or more (regardless of the sources of
financing). The capacity established in the design thus 1is the most import-
ant feature of an énterprise on the basis of which production volume is
planned.

The effectiveness of reequipping and rebuilding depends both upon the level

at which it is conducted and upon the replacement of obsolete technologies,
machines and equipment by new omes. In order to improve operatioms for
rebuilding and reequipping, their predesign validation and design work should
be promoted and the amounts of the latter planned by ministry and agency.
As a result, it will be possible (based upon the design and budget-estimating
documentation) to plan retirements of fixed capital and the replacement
thereof. In planning the distribution of equipment, priority in supporting
the designs of existing enterprises will be observed.

In order to raise the technical level of enterprises being reequipped and
rebuilt and also to accelerate their remewal, it is desirable to create
flexible production systems, which facilitate the replacement and moderniza-
tion of the industrial elements and of individual machines. Also necessary
are standard developments for the design and creation of modules that are
ready for construction and installing operations, the execution of which
would be incorporated in the annual amounts of operations and would not cause
an increase in the consumption of expensive materials. Finally, the main
things are the availability of new equipment and progressive technology and
an acceleration of their introduction. With a view to saving social labor,
the rates of equipment renewal and technical progress should correspond, that
is, the service lives of the machines should be brought close to the periodi-
city of the appearance of basically new equipment. Realization of such a re-
quirement also is linked with the necessity for accelerating the buildup of
machinebuilding-output volume and reduction in the time spent creating
production capacity. .

COPYRIGHT: Izdatelstvo "Ekonomika", "Planovoye khozyaystvo™, 1985
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INDUSTRY PLANNING AND ECONOMICS

UDC: 658.53:658.527.011.56
STANDARDIZATION OF LABOR OF WORKERS IN FLEXIBLE PRODUCTION SYSTEM
Moscow MASHINOSTROITEL' in Russian No 4, Apr 85 pp 34-36

SABLUKOV, V.A., Chief, Office of Standardization, 'Krasnyy Proletariy'
Machine Tool Building Plant imeni A.I. Yefremov; CHARUKHIN, Yu.V., Engineer.

[Abstract] The flexible production system refers to a set of program
controlled devices, industrial robots with expanded functions, automated
storage areas, flexible part transportation devices and highly reliable
automated control systems based on microelectronics. This article describes
functions which may be performed by workers to fulfill a production assign-
ment in a flexible production system with highly automated operation.
Workers must interact with computers, receiving production assignments

from them and adjusting control computers and equipment to perform the
assigned job. Equations are presented for standardization of the time
required to perform various aspects of this work. Calculation of the
consumption of labor and determination of labor measures must be performed
on the basis of analysis of the types of labor required for production of

a batch of product.

[157-6508]
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INDUSTRY PLANNING ECONOMICS

UNDER NEW CONDITIONS

Alma-Ata NARODNOYE KHOZYAYSTVO KAZAKHSTANA in Russian No 1, Jan 85,
PP 34-37

RUMYANTSEV, L.

[Abstract] In the past year the enterprises of five ministries were given
expanded rights in terms of planning and ecomomic activity plus increased
responsibility for the results of their work. This year the enterprises
of 21 more union and republic ministries were given these new rights and
responsibilities. This article discusses the effect of the new working
conditions on working teams at the Alma-Ata Order of Red Banmer of Labor,
Heavy Machine Building Plant. The Plant director has approached the new
conditions carefully, saying 'Measure seven times, cut once.' 1In spite

of his caution, a great deal has been done; brochures and memoranda have
been circulated, methodological materials have been studied, meetings have
been held at the ministry, quotas have been simplified. Greater attention
is given to introduction of new equipment. . Some inertia of the old style
of leadership is being noted, however. The number of workers released for
cause has increased, as have nonproductive working time and sick leave.
[155-6508] :
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METAL-CUTTING AND METAL-FORMING MACHINE TOOLS

UDC /621.865.8+621.9.06.002/ 1629.118.6

- MACHINE TOOLS MADE IN-HOUSE TO MODERNIZE OWN PRODUCTION

Moscow AVIOMOBILNAYA PROMXSHLENNOST in Russian No 4, Apr 85 pp 3-5

[Article by V. V. Ovcharuk of the Lvov Motor Plant: "In-House Robot and Mach-
ine Tool Building (The Experience of the Lvov Motor Plant)"/

[Text/ The operational introduction of motor bike production models, devel-
oped with the wishes of the market in mind, is inconceivable without the fast
and continuous renovation of production based on the introduction of modern
achievements of science and technology, during which these achievements often
must be used under conditions which permit the maximum expression of design
and technological solutions made when developing prototypes.

The automation of production, particularly the development and introduction
of multi-operational machine tools with programmed control and robot equip-
ment complexes of its own manufacture, is one of those directions in the acti-
vities of the Lvov Motor Plant.

It should be noted that the plant began its intensive involvement with its
own machine tool building in 1976 when 40,000 rubles worth of equipment was
manufactured. Those machine tools performed 2-3 technological operations.
However, they required constant attention: a worker set up the part in the
machining area, the machine tool performed the prescribed technological oper-
ations, and the cycle was repeated. An economic savings was achieved because
of a reduction in the equipment used on individual technological operations
and an increase in the quality of the parts.

Later those machine tools were equipped at the plant with special bin-loading
devices which eliminated the repetitive manual operation of setting up the
part in the machining area. As a result, the worker-operator's task was re-
duced to loading the parts in the bin. All of the other things~-feeding the
rart from the bin to the machining area, its machining, removing and loading
it in a package--were done by automatic machine tools.

In order to equip the machine tools with bin-loading devices, they had to
abandon the electrical equipment relay circuits and switch to transistorized
integrated circuits. Electronies and machine tool building design groups,
which not only developed new circuits but also introduced them into their own

newly-created machine tool building shop, which was created in 1978, accom-
Plished this task.
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Metal-cutting, forging and pressing, bending, and straightening equipment is
now being designed and introduced at the plant. Their basic units--hydraulic
drive, hydrodistribution device (hydraulic panel), bin-loading device, as well
as actuating mechanisms and an electronic control system~-are standardized,
compact, and easy to operate. Automatic and semiautomatic machine tools are
also being developed and introduced to weld parts for children's bicycles and
mopeds: the plant has manufactured 94 of them in eight years.

Based on equipment produced by the plant, multiple-machine servicing sectors
are being set up where one worker operates 4-6 multi-operational (from 2 to 4
operations) machine tools with programmed control. Two of these sectors are
now in operation: the machine and welding shop which produces parts and assem-
blies for children's bicycles and the frame and press shop which manufactures
parts and units for assembling mopeds. The economic expediency of such cen-
ters is evident. For example, the machine and welding shop alone, whexre 17
multi-operational machine tools with programmed control were installed,
succeeded in freeing 12 workers.,

With the increased demand for motor bike products in mind, the plant has de-
veloped a program for the speedy introduction of new articles, an important
place in which is assigned to an increase in the effectiveness of work on
their own machine building including, because of automation, machine tools
of their own manufacture and an expansion of the products list of parts manu-
factured on them. (The plant already has in production at the present time
the first models of quickly-readjusted machine tools supplied with automatic
blank-loading systems for bending the handle-tars of children's bicycles of
various modifications and the assembly frame crank of a child's bicycle).

A large role at this time is assigned to measures on introducing btrigade work
methods and wages, increasing the machine shift coefficient, a material and
moral incentive for quality work, as well as training attendant personnel with
the skill to correctly operate machine tools and automatic equipment, etc.
All of this harmonizes with the systematic growth in the enterprise's capa-
cities and the re-tooling of operational processes and shops. For example,
during 1983-1984 alone, an automated production line for painting bicycles,
three automatic electroplating lines, and a conveyor to transport parts
through the entire technological cycle became operational at the plant, a -
shop for manufacturing parts and assemblies was established, and the assembly
shop was modernized. Among the things put into production were three aggre-
gate machine tools and 14 machine tools of their own manufacture.

The automation of processes tased on industrial robots and manipulators of
thelr own manufacture occupies a very large place at the plant. Suffice it
to say that the first design of an industrial manipulator was developed and
introduced at the plant as long ago as 1978. It was a unit with a loading
and storage device and a mechanism for feeding the moped sprocket into the

- forging area. Such devices were later introduced at the plant's heat section
to feed the same sprocket into the firing area., They are now still in opera-
tion and have fully eliminated the protability of a person's hand being
caught in the part-machining area. It must be said that the production work-
ers very quickly appreciated the value of these devices and, therefore, they
mastered them quickly and are now maintaining them in constant working order.
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First-generation industrial manipulators also found a place in the forging
sector of the frame and press shop where the work is especially monotonous
and therefore there is the danger of injury. Thanks to six of these manipula-
tors at the new part-stamping sector, they have succeeded in significantly de-
creasing the number of workers engaged in this work., At the same time, of
course, they had to revise the design of some parts, making them suitable for
robotization, and change the design of some punches, supplying them with spec-
ial dies suited for dropping a part through pneumatic blowing.

The search for resources to decrease work places led to setting up special
storage areas with the vibration-directing feeding of blanks. Such a feeder
Permits the elimination of the operation of directing blanks and installing
them in packs, and increasing the operation area from 6 robots to 10. It
directs the blank into the area of the hand claw. The operator's only assign-
ed function is to periodically load 70-100 blanks in the assembly bins, keep
track of equipment operation, and do the re-setting.

Second-generation robot-manipulators were developed and introduced at the
plant in 1982. They have three degrees of freedom and can operate multi-posi-
tional dies. The complete set of each of_them has an MP-9S robot (the manu-
facturer is VAZ[Volga Motor Vehicle Plan§7) proper and a feeder with the vi-
bration-directing feed of blanks to the cold-stamping press. One of these
systems frees nine workers.

It must be said that these systems already have elements which give them a
definite technological flexibility. As an example one can cite the robots
used in machine production which have individual assemblies that are re-set
through special clamps, vises, jaws, etc. The first of these robots has been
installed in the automatic machinery shop which permits the creation of yet
another robot equipment sector which is operated by worker-operators and
frees pieceworkers. ,

A robot equipment complex which includes two industrial robots and a three-
Position die on one press for manufacturing lugs is a development of the plant
in the area of robot bullding which was introduced in 1984, The introduction
of this complex permits the solution of a whole series of important produc-
tion and social problems. It decreases the amount of equipment required
(three presses and, accordingly, three dies); allows a reduction in the num-
ber of work places and, consequently, workers involved in the production pro-
cess; increases the skill of the workers; leads to a growth in the equipment
workload ratio (and this problem, as is well known, is one of the most urgent
lately). The plan is to introduce three more of these complexes in the future.

A program to also robotize the painting process was developed and is being
carried out. In particular, two RB-211 robots have already been installed on
the painting line. When moving the suspension arms with parts into the robot's
area of activity, the latter identifies (by a signal flag identifier installed
on the suspension arm) the configuration of the part and moves the paint
sprayer in precise conformity with this configuration.
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A robot building bureau, which is in the plant's division of production auto-
mation and mechanization, handles the planning, development, manufacture and
introduction of robot technology at the plant. Strategic problems in devel-
oping robot building are examined at the enterprise's technical council; the
plant's chief engineer performs the coordination and general management of
the entire operation. ’

If you talk about the economic effectiveness of introducing their own machine
tool and robot bullding, then it should be stressed that robots and modern
machine tools of their own manufacture allow not only a decrease in the num-
ber of work places but also an improvement in the social and psychological
climate in the collective because of the creation of optimum working condi-
tions; the elimination of dangerous injury (stamping) and unhealthy (paint-
ing) work., Moreover, the technical literacy level of the attending person-
nel is increased, the name of the workers' professions themselves and, which
is of no small importance, the attitude of the managers toward the introduc-
tion and condition of new equipment are changing. For example, the downtime
of robots and machine tools with programmed control sharply affects immedi-
ately the fulfillment of the production plan which forces the subunit mana-
gers to continuously monitor the working order of the equipment in the auto-
mated sectors and create special maintenance groups. Another important thing
is that machine tools with programmed control and robot equipment permit an
increase in production quality: they machine parts in strict accordance with
design dimensions and, when deviating from the design, they do not simply re-
move the blank for machining but their electronic control system immediately
switches off the equipment.

The development of their own robot and machine tool building, planned in con-
nection with the introduction of new part models developed with the sales
market in mind, permits the plant to fulfill the planned technical and eco-
nomic indicators in a stable manner. Thus, in 1984 the Lvov Motor Plant fully
replenished the products list of its output. And nevertheless, 30.4 percent
of it was immediately awarded the State Emblem of Quality and 17.4 percent

was produced with the "N" index. The annual shipment plan was fulfilled by
100 percent, labor productivity growth amounted to 103.9 percent, expendi-
tures per ruble of commodity production were decreased by 0.74 percent,

losses from intraplant defective output turned out to be considerably less

than before. These facts speak for themselves.

COPYRIGHT: Izgatelstvo "Mashinostroyeniye", "Avtomobilnaya Promyshlennost",
1985
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METAL-CUTTING AND METAL-FORMING MACHINE TOOLS

UDC: 658.310.33:[658.3-057.21:621.941.28.529
MULTI-MACHINE SERVICING OF PROGRAM CONTROLLED TURRET LATHES

Moscow MASHINOSTROITEL' in Russian No 1, Jan 85 pp 36-37
MAKAROVA, I.V., Engineer

[Abstract] 1In order to determine the reasons for significant nomproductive
expenditures of working time by the operators of program-controlled turret
lathes, analysis of their activity during a working shift was performed.
Studies included full photographic chronometric studies at two plants,
selective time and motion studies at a third. Analysis showed that the
significant variation in time expended in installation, adjustment and
removal of large parts on the machines was related to the need to adjust
the position of the part on the surface plate, a process which is par-
ticularly lengthy if the relative position of the part surface worked in
the previous and present operations must be adjusted. The greatest amount
of secondary time is that spent in adjustment of assembled sections and
installation of parts with worked surfaces of identical size. Time spent
in installation and adjustment of parts increases toward the end of the
shift. The major factor requiring operators attention is the accumulation
of chips on the surfaces being worked. Automation of chip removal would
reduce the number of times workers must approach the machines. Servicing
of multiple machines requires higher level of organization and servicing
of working locations. Workers must frequently stop working before the end
of the shift, in order to pass the machine along to the next shift without
a part in process of being worked on the machine at the transition.
Organization of work so that the machine need not be clear at shift change
would increase the productivity of labor.

[142-6508]
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BRIEFS

KRASNODAR COMPUTERIZES MACHINE TOOLS--Krasnodar (TASS)-—Since the beginning
of this year, the Krasnodar Machine Building Plant imeni Sedin, which manufac-
tures about 70 different versions of machine tools, has begun to operate in
conditions of an economic experiment. Microprocessor-equipped machine tools

have been installed in the plant's shops. Unlike their:predecessors=—machine-~~:"i7~

tools with NC--they are simpler to service and need no special equipment to
set up their programs. In the photograph [photograph not shown], we see

a new microprocessor-equipped machine tool. [Text] [Moscow EKONOMICHESKAYA
GAZETA in Russian No 8, Feb 85 p 7] 12659

USSR IMPORTING AUSTRIAN LATHES--Vienna--The Austrian machine building firm
Heid is well-known in a number of .countries. It has been shipping its products
into the Soviet Union for over 60 years as well. But if the firm previously
specialized in agricultural equipment, today Heid manufactures up-to-date
complex machine tools with NC. In the Lower Austrian city of Stockerau, home
of the Heid plants, there is a festive mood: a delegation from the firm has
just returned from the Soviet Union bringing with them a contract signed in
Moscow for deliveries of a number of machines to the USSR prior to the end

of 1986. In addition, they have concluded an agreement whereby the Heid Firm
will manufacture a number of lathes with NC for the Soviet Union. This fact
is proof that growth in the economic relations between the Soviet Union and
Austria is on the upswing. [By IZVESTIYA correspondent] [Text] [Moscow
IZVESTIYA in Russian 12 Jul - 85 p 1] 12659

TASHKENT'S MULTIPURPOSE MACHINE TOOL--A special machine tool has been devel-
oped in the Tekhnolog NPO {Scientific Production Association] for milling
surfaces and slots in large-sized parts. Heretofore, these operations called
for two machine tools--a radial drilling machine tool and a horizontal milling
machine tool. Large production areas were needed, as well as a large number
of persomnel. In this new machine tool, the problems of tool-cooling and
metal shavings removal have found an integrated solution. The annual economic
effect derived from use of the new machine tool comes to about R12,000. It
has been introduced at the Tashkent Aggregating Plant. [By S. Polynova (from
UzNIIKTI data)] [Tashkent PRAVDA VOSTOKA in Russian 21 Nov 84 p 3] 12659
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KHARKOV TRACTOR PLANT AUTOMATED--Kharkov-~The Kharkov Tractor Plant collective
is increasing production of its 150-horsepower Plowman caterpillar tractors
which have replaced machines, now taken out of production, with half their
power. In connection with this, there has been a radical removation in many
of the plant's shops and sections. 1In place of the all-purpose equipment
which has now been dismantled, they have installed robot-equipped complexes,
automatic production lines and machine tools with NC. The main conveyor has
been converted. The production of powerful caterpillar-drive equipment, which
"is badly needed particularly in the cultivation of the Ukraine's fertile cher-
nozems, is now being increased 2.5-fold in comparison with last year. [By

A. Vyatkin, SOTSIALISTICHESKAYA INDUSTRIYA correspondent] [Text] [Moscow
SOTSTALISTICHESKAYA INDUSTRIYA in Russian 18 Jan 85 p 2] 12659

BERDICHEV PLANT'S LABOR-SAVING MACHINES--Zhitomir--The collective-of the Kom-
somolets Plant in Berdichev has acquired five new machine tool models since
the begining of the five-year plan period. It is calculated that at enter-
prises where these machine tools are in operation, it will now be possible

" to release about 10,000 workers. The enterprises are presently witnessing
the initiation of production of robot-equipped turret lathe machine tool com-
plexes, where NC units are supplemented with manipulators for feeding blanks
and removing finished parts. They are bringing about a comsiderable increase
in the equipment'’'s productivity and are saving labor in the machine building
enterprises' shops. [By Zh. Tkachenko, SOTSIALISTICHESKAYA INDUSTRIYA corres-
pondent] [Text] [Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 21 Feb 85
P 2] 12659

KIEV ASSOCIATION'S MULTIPURPOSE LATHE--Kiev (TASS)--A combination lathe and
machining center with NC which has been recommended for series production

is the progenitor of a new generation of machine tool units in production

at the Kiev Machine Tool Association. With its 20 tools, it can complete

the entire cycle of parts machining with no participation by humans, and in

so doing takes the place of 3-4 all-purpose machine tools. The unit was devel-
oped as part of an ahead-of-schedule program to increase the technical level
of output which program is being carried out in the association. The basic
"trade" of the enterprise is the manufacture of automatic machine tools and
production lines. Their high degree of productivity, precision and relia-
bility have made them irreplaceable anywhere there is mass and large-series
producton of parts. But allied sectors also have an even greater need for
other equipment--multipurpose equipment which can be readjusted easily and
quickly, which is important when manufacturing medium-sized and small series
of parts. These are precisely the requirements which the combination lathe-
machining center, which has gone from the i1dea stage to the experimental model
in less than three years. The plant has also succeeded in greatly expanding
the production potentialities of their series—produced automatic lathes.
Having preserved their previous virtues, they have mastered "allied specialties”,
and are now capable of milling and drilling. This means that each of them
replaces several regular units which had to have maintenance persomnel. The
plant is developing a sequential range of machine tools. Their "assignment
for tomorrow” has turned out to be complicated, but the experience accumulated
during the development of the machining center is helping the designers. They
plan on turning over the final blueprints to the producers in August. [Text]
[Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 12 Feb 85 p 1] 12659
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AUTOMATED LINES AND AGGREGATED MACHINING SYSTEMS

UDC 621.001.7
FUTURE FACTORIES, FMS IN SOVIET INDUSTRY VIEWED
Moscow MASHINOSTROITEL in Russian No 6, Jun 85 pp 30-33

[Article by Dr of Technical Sciences, Professor Ye. N. Maslov: "The Future
Factory Is Being Born Today" under the heading: "Mechanization and Automation
of Production". Passages in capital letters were in boldface in source]

[Text] The machine building of our country, in the volume and variety of
products produced, occupies one of the leading places in the world and is a
continuously and rapidly developing sector of industry providing for much of
the progress of the whole national ecomomy of the country.

What will the machine building factory of tomorrow be like? The complexity
of the answer to this question proceeds from the multifacetedness of machine-
building, from the huge variety of machines being manufactured (the variety of
purpose, sizes, complexity, accuracy, and so on) at plants with different
types of production (single-unit, serial, or mass production) with various
equipment and technologies, from the level of mechanization and automation of
the manufacturing processes, and from the organization and management of pro-
duction and so on. WNevertheless, this question also can be answered simply;
namely, that the machine building factory of the near future will have such
characteristic features as profound objective and technological specializa-
tion, high-productivity equipment and advanced technology, an effective organ-
ization and progressive methods for managing it. '

The widespread use of the great achievements of fundamental research in the
fields of physics, chemistry, electronics, mechanics, and other sciemntific
areas will bring about new vigorous progress in the development of machine
building. For example, the rapid development of the physics of high pressures
already has permitted the development of a large group of new materials with
special characteristics (superhardness, superstrength, temperature resistance,
high magnetic properties, and others). A group of superhard materials (based
on synthetic diamonds, cubic nitrides of borom and their composites) has
become especially important in the manufacture of various cutting tools

having high hardness and assuring the effective operatiom of flexible auto-
mated systems. The development of powder metallurgy is the basis for the
manufacture of parts with little or no scrap. The application of powerful
modern laser equipment has increased the efficiency of a whole series of manu-
facturing operatiomns, for instance, the machining of articles made of
superhard materials, the heat treatment of metals, and so on.
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Basic research in various fields of chemistry :has created the conditions for
the use at plants of new electrochemical processes, high chemical energy,
corrosion-resistant coatings, effective lubricating and cooling substances
for machining, and so on.

The intense development of electronics has permitted the development and
introduction of compact mini-computers for integrated systems with elevated
fast action which, combined with mathematic methods have opened up
unprecedented prospects for the solution of practically any scientific and
technical problems including those in the field of the design of new
machines and the development of progressive production processes. With

the widespread introduction of the results of theoretical and experimental
research in the field of the mechanics of continuous media (regarding the
elasticity and creep of metals) much progress already has been made in the
processing of metals with pressure (extrusion, stamping, and so on).
Improvements in the methods of manufacturing blanks by precision stamping,
by rolling, casting, and welding, and the introduction of special rolled
shapes have increased the coefficient of the utilization of metals in mass
production to 85-90 percent.

Up to the present, scientific and technical progress has facilitated a sub-
stantial renewal of the machine building of our country. Its technology and
the equipment for it have been intensively improved primarily in the
mechanization and automation of manufacturing processes which, in turn,
determine the level of productivity of all means of production and the
implements of labor. Such improvement grows sharply in a transition from
single-unit to serial or mass production.

A large scientific and technical program is being realized in our country

for further qualitative improvement in machine building by way of developing

high-productivity flexible manufacturing systems (FMS) permitting a tramsition

in a relatively short time and with small cost to the production of articles

of a different kind, or of improved new design. Flexible manufacturing,

which is most productive in serial production, can also be effective in

single-unit and mass production. In single-unit production, flexible manufac-

turing systems can be effective if a group techmology for processing is

used in the fullest possible measure. In mass production, with the intro-

duction of flexible manufacturing systems, the transition to manufacturing

a new improved machine will not be restrained by so-called "rigid" lines; that

is, by the nonversatile (synchronous) system of the automatic production lines

and manufacturing bays used in mass production. Because of this, flexible

manufacturing systems will occupy a leading position in the machine

building industry which will permit rapidly, systematically, and effectively
improving the large number of machines being manufactured by mass production

 which, in the final analysis, will substantially accelerate scientific and

technical progress in machine building.

The automatic rotary, and rotary-conveyor production lines which characterize
continuous manufacturing processes and make it possible to sharply increase
the intensification of industrial production also will receive substantial
development, including machine building with the machining of materials by
cutting or stamping, the manufacture of parts from plastics and powders,
casting, and so on.
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The machine tool building industry will make demands not only for unified man-
ufacturing aggregates but mainly for automatic complexes for the production
of specific articles. Production equipment with ChPU [Numerically Programmed
Controls], industrial robots (self-adjusting and remotely controlled), and
controls made of electronic computing equipment, all will be improved on the
basis of microcomputers and consequently, a further growth will begin of pro-
duction lines, bays, shops, and plants (especially those for serial pro-
duction) having comprehensive automation based on flexible manufacturing sys-
tems. Scientific developments will be targeted on the development of a unified
modular system for building manufacturing aggregates with numerically pro-
grammed controls and PR [Industrial Robots] and having a high level of auto-
mation and economic effectiveness. '

The type PAS MA-1 flexible automatic production line having interchangeable
multispindle units is an example. It is fitted with numerically programmed
units and industrial robots and is intended for machining the openings of
box-like parts by means of rod-like tools (drills, spot-facers, etc.) under
serial production conditions. The production line permits furnishing tools
in separate blocks (the total number of tools is 298). A feature of this
production line is the possibility of statiomary recharge or the tramsport
of the multispindle tool blocks to a power pack during the whole time of
machining parts.

As production aggregates which, in the near future, will be widely used, the
devices with numerically programmed controls and industrial robots having
so-called "artificial intelligence" also should be mentioned. These are
devices with an engineering system capable of diagnosing a changing situation
and automatically selecting a sol