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NOTE

JPRS publications contain information primarily from foreign newspapers,
periodicals and books, but also from news agency transmissions and broad-
casts. Materials from foreign-language sources are translated; those from
~ English-language sources are transcribed or reprinted, with the original
phrasing and characteristics retained. -

Headlines, editorial reports, and material enclosed in brackets are supplied

by JPRS. Processing indicators such as (Text) or (Excerpt) in the first

line of a brief, indicate how the original information was processed. Where
no processing indicator is given, the information was summarized or extracted.

Unfamiliar names rendered phonetically or transliterated are enclosed in paren-
- theses. Words or names preceded by a question mark and enclosed in paren~
theses were not clear in the original but have been supplied as appropriate

in context., Other unattributed parenthetical notes within the body of an item
originate with the source. Times within items are as given by source.

The contents of this\publication in no way represent the policies, viéws or
attitudes of the U.S. Government.

PROCUREMENT OF PUBLICATIONS

JPRS publications rriay be ordered from the National Technical Information
Service, Springfield, Virginia 22161. In ordering, it is recommended that
the -JPRS number)} title, date and author, if applicable, of publication be
cited. ‘ : ,

Current JPRS publications are announced in Government Reports Announcements
issued semi-monthly by the National Technical Information Service, and are
listed in the .Monthly Catalog of U.S. Government Publications issued by the
Superintendent of Documents, U.S. Government Printing Office, Washington,
D.C. 2q402. ‘

Indexes to this report (by keyword, author, personalnaines, title and Aseries)
are available through Bell & Howell, Old Mansfield Road, Wooster, Ohio, 44691.

Correspondence pertaining to matters other than procurement may be addressed

to Joint Publications Research Service, 1000 North Glebe Road, Arlington,
Virginia 22201. ' : :
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ADVANCED MATERIALS &

FRG FIRMS JUMP INTO MARKET FOR AUTO AIRCRAFT CERAMICS
Munich INDUSTRIEMAGAZIN in German 15 0ct 84 PP, 97, 1oo"
[Article:. "Engineering Ceramics' On the Lookout for Developments"]

. [Excerpts] T‘ne breakthrough into a $1-billion market is not ex-
‘pected to occur until the middle of the nineties. But pro- -
ducers who want to be in business in the future with con-

".structive ceéramics for engine construction and machine con- .
struction must already be" arming themselves with 1arge in—' o

. Vestments.,r‘ .

Roland Dorschner, chairman of the board of the Hutschenreuther Company in
Selb, is quite self-confident' he is firmly determined "to grasp the new op-
portunities" in one of the most promising but also most demanding and invest—
ment-hungry market areas of technical ceramics, namely in "structural" or "en-
gineering" ceramics. The springboard is to be provided by a pilot plant which
is now being set up by the porcelain manufacturer in the Upper Franconian city
of Naila for 3 million marks.

Dorschner believes that there is still a market niche which his enterprise can
still occupy "with controlled risk." This is the area of tailored construc-
tion components made of ceramic materials to support high stresses in engine
construction, machine construction and plant construction as well as in energy
and environment technology. When in 1979 Hutschenreuther. entered--through pur-
chase--into engineering ceramics all places in this growth market had already
been largely parceled out.

Specialists in the field estimate that at the present time worldwide about $4
billion worth of business is being done with electrical insulation parts, sup-
port materials for printed circuits, chip housings, piezoelectric elements
(they convert electrical oscillations to mechanical oscillations, such as
sound, and conversely), corrosion-resistant parts for chemical processing
technology, cutting blades, jet nozzles, bearing rings and seal rings, arti-
ficial bones and joints and .various other engineering ceramic components. In
1990, in terms of’ today s prices, $10 billion worth of business is expected

The growth will take place in’ that area of electronics Which is dominated by
the Japanese giant, "Kyocera," and it will also come in the field of engineer-
ing ceramics,_which is still of modest size today.




The "market niche" shich*Dorschnerlis attempting to penetrate 1§ considered to.
be. a: $1-billion market. Ceramic materials and tailored cerami¢ parts are ex-
pected to replace metals,’ particularly steel (alloys) wherever the latter is. .
unable’ to handle high temperatures, extreme temperature changes, large mechani-
cal stresses’ or 4 chemically aggressive environment or wherever such metals
must be used in the form of expensive superalloys. .

Quality Problems o

Anyone who wants to open up this market and finally address it seriously must
invest: millions-over years--and must exercise patience. .Because despite all -
the successes with prototypes it is still uncertain when 'the breakthrough will
occur along the entire frbnt. S ‘ .

In the Opinion of Edgar Lutz, ‘board speaker for Rosenthal Technology AG, .the
mastery. of manufacturing technique—-from material preparation through pressing
technology and subsequent workup using laser beams--imposes "enormous demands."
"To get an entire product line which is clean in the engineering sense 10 mil-
lion marks amount to nothing." - The thirsty route from the preliminary produc-
tion with its .need for:tests up to final mass production is a long one. '"The
automobile: industry must first be absolutely sure that we can reliably produce
ceramic engine parts with high precision," says Lutz.

At Cummins Engine there seems to have been much progress toward the development
of- céramic motors for army trucks and tanks. - Out front in the FRG is the
Kloéckner~Humboldt<Deutz Company, cooperating with Rosenthal.. Ceramic motor
parts by Feldmuehle and Rosenthal are to be found in experimental products be-.
ing test driven by German automobile manufacturers.  Fingerle 'expects that as
early as the beginning of 1985 these manufacturers will install individual ce--
ramic” components such as port linings and valve guides of exhaust turbosuper-
chargers and in certain passenger cars in small production quantities. ,
These innovations have not yet yielded a profit; on the contrary the prelimi—
nary efforts‘required for growth (such as that as the doubling of Rosenthal' :
engineering ceramits sales between 1982 and 1983) put to the test a company s
financial endurance. T T _ : ;

The Selection Process B - - SRR o
The "Annawerk" Ceramics Plant GmbH in Roedental in Upper Franconia, an enter-
prise of the: ‘Cremer Group, has been a ploneer in engineering ceramics using
silicon nitride material (trademark "Ceranox") and has been a front-runner in
he German market. -Nevertheless, the company ran out of steam when business
‘ell off. in "construction ceramics," which is its main division. In April
983 Feldmuehle took over the "Ceranox" program and the "Ceranox" know-how.

e latter company is now in a position to offer the entire palette of oxide

eramics and silicon ceramics.

"For silicon products commercially this is only the beginning," says Feldmuehle
company man Fingerle.. "We can allow ourselves time to develop it further be-
cause we are already making ‘money with oxide ceramics'"--for example, in ceramic



R
ol

cutting tools, in high*precision sealing disks for one—hand spigot mixers in
the bath, and artificial hip joints of aluminum ‘oxide which have been devel--
oped in Plochingen. - In addition, a subsidiary maintained jointly with "Kyo-

‘cera" is selling in the European market ceramic: electronic:structural elements

produced by the. Japanese. .. Of the 1983 ‘worldwide sales: of Feldmuehleramounting
to 2. 7 billion marks, 220 million was ins ceramics.~ e myg,‘wr TR N S

The sales of Rosenthal Technology yielded 191 million marks——with far greater
product variety.f Although Europe's biggest in the field of . ceramic ‘substrates
for printéd ¢ircuits .and in chip housings,:the company was not’ altogether happy
with that growth market., Because having achieved :its, greatness with high-volt-
age insulators and high—frequency insulators it: neglected to ‘byild an early
strong position in the primary U. 8, electronics market..~n;_guq;;7‘;fqﬁ‘. y
The "Kyocera" Corporation, founded in- 1959, entered the chip gap and thus be~ :
came the giant in that area, having 'in 1983 sales of 1. 2~billion marks in. the
area of chip housings alone—-which was about two—thirds of the’ world market<-. .
and was thus’ in a“position to dictate quality standards and prices. Alto-
gether the Japanese manufacturer sold technical ceramics in the amount of .2
billion marks=-two-thirds of the company's sales--and ‘made a profit of over .
350 million marks. ‘With its financial strength, innovative power ‘and’ highly
developed technology "Kyocera" is also a force to be: feared in engineering
ceramics. .

Rosenthal, already hard hit in the electronics field, would not be capable ofv
waging such a two-front ‘war by itself. - The required injection of money, sevs
eral hundred million marks by 1990, is to be provided. by: the international.
firm of Hoechst which on 1 January 1985 will become .a 75.0l-pefcent share-
holder in Rosenthal Technology AG. In addition, it will be bringing in ex-
perience with silicon carbide material acquired by. Wacker Chemistry, .its par-
tial subsidiary, and also experience in laser proceSsing technology acquired o
by its subsidiary MessereGriesheim. . .

Hutschenreuther is undismayed by the Rosenthal case. Klaus Strobel, general'"“
plenipotentiary for- technology. ‘believes in the possibility of -profitable op--
erations in special. areas if one possesses '"special know-how in materials pro—
cessing and shaping.! . "If competitors don't take us seriously in this. area"'
then that's their problem; o : - : e S ,

8008 o .
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ADVANCED MATERIALS

FRG RADIOTELESCOPE MADE OF CARBON FIBERPREINFORCED PLASTIC
Landsberg PRODUKTION in German 30 Aug 84 p 2

[Article: '"Carbon Fiber Technology for a Radiotelescope: Plasﬁies for Cosmic
Waves"] : L ' S

[Text] Friedrichshafen (p)--Within the framework of its activities in re-
search and in applications of new materials in aeronautics and astronautics
and in adjacent areas of technology the Friedrichshafen Dornier. System GmbH
has’ rung up another success. : . ,

The subsidiary of the well—known aeronautical and astronautical company has
recently received a contract from the Max Planck Society to build the first
reflector in the world made of carbon fiber-reinforced plastic (CFK) having a
10-meter diameter for a submillimeter radiotelescope. Using a conventional
steel mounting by Krupp the telescope is to be erected in 1986 on Mount Lemmon
in Arizona at an altitude of 3,000 meters.

For research in the submilliméter range of cosmic radio waves the reflectors
must have extremely high contour accuracies under all environmental condi-
tions. Such degrees of accuracy are not attainable with conventional struc-
tural materials such as steel and aluminum.

As early as 1981 Dornier System started in cooperation with the Max Planck In-
stitute for Radio Astronomy in Bonn to investigate the use of CFK for tele-
scope components. Today the company is capable of supplying panels of unique
accuracy for the reflector surface.

Manufactured on a basis of highly accurate glass forms, the shape accuracy at-
tained in the approximately 2-meter panels is less than 7 um RMS as compared
with about 50 um for aluminum. In addition to their contour accuracy, CFK
parts are distinguished by their minimal thermal expansion, high rigidity, low
weight and long service life.

Dornier has already been using CFK successfully in aircraft construction. At
the present time, among other things, wings and control services of CFK are
being flight tested in an Alpha jet under public contract. Flaps and other
parts made of CFK are already in use on a mass production basis.

8008 -
Cso: 3698/83
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ARIANE 4 TEST SUCCESSFUL--On 9 November 1984, :SEP exeecuted the certificatien -
firing of the stage 1 of the future Ariane 4 launcher at its Vernon premises.
The propulsion bay” included four SEP Viking V motors,-and-the test which rep-
resented 208 seconds of operation was fully successful, ending, as planned . .-
with exhaustion of one of the propellants. All four Viking V engines operated
to perfection which'means that the development: program: for the:European launch-
er Ariane 4 proceeds.normally: By June 1984, -the ‘Ariane 4 should be ready:to
orbit ‘satellites weighing 4° tons,: whereas the present:Ariane 3 can-.orbit.a.
payload of no more than 2.6 tons. Roger LESGARDS, President-Chief Executive

of SEP declared: "This success proves that SEP is interested in the middle
term future.’ - The Ariane 4 will be the anhswer -for.thé-90s. - With the heavy -
HM 60" cryogenic motor. already on'the drawing:board; we will now start thinking -
about the’ yeaf 2000 and- the: Ariane 5".. {Text] {Paris BULLETIN DU GIFAS dn .~ s
English*22 Nov' 84 p 3] EoEe e sentvenil oddary e 0 ety Tl
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AUTOMOBILE INDUSTRY

NEW, ECONOMICAL, CLEAN ENGINE ON SWEDISH MARKET IN FIVE YEARS
Stockholm DAGENS NYHETER in Swedish 7 Dec 84 p 17

[Textl A new, gasoline-saving and environmentally safer automobile engine,
which gives very little discharge of nitric oxides, could be introduced on the
Swedish market in about 5 years. But for this to happen the state must become
financially involved in the project, which costs 250~300 million Kronor.

The National Environment Protection Board believes in the new engine, which
has been constructed by the Ranotor development company with support from the
National Board for Technical Development. It involves a steam propulsion
system, which has a very low discharge of nitric oxides, without special
equipment for exhaust gas purification.

"The capability of the engine to emit a [low) nitric oxide discharge is the
best that has been presented for any combustion engine system," says the head

of the Environment Protection Board, Valfrid Paulsson in a report to the
government,

In his judgment the new propulsion system has greater opportunities for
practical application and mass production than the Stirling engine, for
example,

"With regard to the environmental advantage which the engine can provide, the
government is justified in becoming involved in the project,® Valfrid Paulsson
believes. "It is valuable to be able to produce an alternative to catalytic
pollution control with equally favorable or better environmental properties.”

Combustion in the new engine takes place in an external combustion chamber,
According to the constructor, the engine can more easily be adapted to various
kinds of fuel than is the case with today’s automobile engines,

According to the company, the engine is also capable of meeting all
conceivable future pollution requirements. It is said to become economical,
very quiet and to have excellent performance characteristics. Besides being
used in cars, the engine can be utilized for example in busses, trucks, boats
and aircraft.

Both the company and the Environment Board are aware of the problems of trying

to introduce a radically new type of engine. It means extensive retooling for
the automobile production, at very high cost.



"Previously, it has proved difficult to undertake such a conversion due to the
financial risks of such an effort," Valfrid Paulsson emphasizes. "The new
engine cannot enter production without the financial involvement of the
state."”

The Environment Protection Board is of the opinion that the project is too big
for the agency itself to be able to contribute financially to its completion.
The agency therefore Teaves it to the government to decide whether the state
should support the development of the new engine.

11949
CS0: 3698/147
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VMF-STORK BARGAINS TO ASSEMBLE, TEST ENGINES FOR NEW FOKKERS |

Amsterdam DE TELEGRAAF in Dutch 24 Oct 84 p 24

[Text] Amsterdam, Wednesday --VMF-Stork is in negotiation with
Pratt and Whitney Canada over the assembling and testing of air-
craft motors, which are intended for the new Fokker offshoot, the
Fokker 50, It is expected that the two firms can complete nego-
tiations in about three months.

According to division director M.G., Wisse, negotiations over the
VMF have been under way with the Canadian manufacturer of air-
craft motors for some time now, The concern is supported by the
ministry of economic affairs., "Fokker is not unkindly disposed
to our plans," says Wisse, Economic affairs mediates the talks
between the wvarious parties, VMF plans fit in with the efforts
of the government to make new technologies available to Nether-
lands industries.

Up to this point the motors have been bought completely built and
tested by the manufacturer itself, “How and where the motors are
made ready makes mo difference to us, as long as they satisfy our
demands," says Fokker spokesman Knook. "Of course, we relate
better to Dutch industry than to foreign, however, It is splen-
did that VMF is trying to draw to itself a few Jjob openings in
this way,.*

If the negotiations with Pratt and Whitney are successfully con-
cluded, VMF wants to set up a fully equipped repair workshop,
ty¥e then plan to repair ship turbine motors., We are also think-
ing, for example, of setting up to repair gas turbines from Gas-
unie, which are similar fo aircraft motors;* says Wisse,

If the plans are carried out, ¥YMF will be investing about 3 mil-
lion guilders in workshops, These must be expanded, Further-
more, people will have to be trained in the U.S. Wisse expects
that the one and the other will lead to an expansicen of job op-
portunities within the concern, for 10 to 15 people, of whom the
first are expected to start in 1986,



The operations will be carried out by Werkspoor Services of Am-
sterdam, This VMF-affiliate is presently carrying out aviation
repairs on a modest scale, It is a question of reparing acces-

sory parts for the Boeing 747s of the KIM [Royal Dutch Airlines],
the SAS [Scandinavian Airlines System], the UTA [Air Transport
Union] and Swissair, Every yedr this yields a turnover of some
3 million guilders, To what extent this amount might rise Mr '
Wisse could not yet say, "We are still busy calculating." At

the present time about 300 people work for Werkspoor Services,

8117 j :
Ccso0: 3698/128
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AIRBUS A 320 PROGRESS REPORT FROM AEROSPATIALE
Paris REVUE AEROSPATIALE in English Dec 84/Jan 85 PP 4-5
[Article by Evelyne Boury]

[Text] Although it is a member of the Airbus family, the A320 is nonetheless
an entirely new aircraft; and it is the only 3rd-generation 150-seat ‘airliner
to have been launched to date. Also new are the manufacturing ‘techniques, the
tools and the industrial resources being used. The first flight, scheduled
for the .spring of 1987, will be met only at the cost of unflagging effort day
in day out. All the plants and all the partners involved in the project in
Europe have been mobilized for the purpose. In France, at Aerospatiale's
facility at Nantes, which is building the wing spar box, a fuselage section

and the . aft” upper portion of another section, there is keen rivalry at all

levels.

F ive months have elapsed since the

first A320 part was’ machined at’

Nantes and now manufacture of aft

" the long-tead time elements has begun.

The A320-related workioad in this plant
is a big one and inc¢ludes manufacture of

Section 21, the wing spar box, the Upper
- aft portion of Section 11-12, the Hight deck,

- the "'soft underbelly” {i.e. the fairing under
*. the fuselage). and such components as

iandmg-gearqoors ﬂoors pytons and con-

h trol bars

Long-lead items

“‘Thepfmiyeiememso!Sectbnzl are

", those with the Tongest lead times being

" machined from the solid on numerically’

cm!mlledmadﬁms Madmmgbeganm

" June on an upper surface cross-biace, the
~ key element of the soo! b and cusrenlly

B ponents as the Tee-member which is ano-

" ther crucial parl of the root rib.

. Meanwhile all the major structural parts

; o!Sectm?!ofNo1axrcraﬂ(ap:o&:ctof"
ﬂ‘emuner-aﬂedma!mehemspawe :

‘ Desngn Deparlmenl al Toulouse) have also

passed the computer- -aided manufacturing

' stage at Nantes.
At the same time certain elements like -
'+ the near spar, the rib web, the trame

.aftachments and the rib flanges have com-

p+eled fult numerically controtied machi-
ning and are’ curremty undergoing the ins-
pection phase.

in addition, the koo&mg to produce the
subassemblies were expected to be ope-
rational at the end of November.

- Complex

Meanwhile work is going ahead on the
finat assembly site, where the first portons
of Section 21 are expecied next January.
Accosding to schedule, Section 21 of No 1
aircraft wilt be ready for air-fifting 1o Ham-
burg in July next year by Super G’wpy vta'

,Toulouse

FuselageSecnonn!zAsacom;uex

item, consisting of a number of major

structural parts and, above aft, of sheet-
metal scmsmfabncaﬁmbm



such recently developed sophisticated pro- o
' cesses as chemical etching. It may be .-
recalled that the roof portionis a stretched .. -
item produced at MBB (Hamburg) whichis -
afterwards cherically etched at Aerospa- .
tiale's Nantes facility. : :
Manufacture began last October and the” .
first subassemblies will be ready in mud—v R R
.December, after which Section 11-12will = .- . .-~ e
be delivered for completion {o the Samt C Loy
Nazaire plant at the end of May 1985,
As for the fuselage belly fairing — some-
times referred to here as the *‘soft under-
belly' — manufacture will begin early next’ .
year. This fairing provides a link between " .
- the fuselage and the wing. Manutacture is
_shared between two of the Airbus Indus-
" trie partners, with Nantes being in chdrge
of the front section and MBB of the rear =~ -
section. Because of its curved shape, the .. . -
“'soft underbelly’ is made of composite
materials (Kevlar/Nomex). And because .
~. -7 7 the manufacture of this fairing involves' #"
e European cooperation, it implies cohtinual - - 1> 0 L e
; contacts with virtually all the Aurbus lndus-. PR
mapartners Cob L

B Concerted efforts

v SonTemnooo s Spacial operatuonal task forces have !
i.. .. . itin .- been setup to monitor the manufacture of ,
the A320. They are made up of technicians - ; ;. " .-’
betonging to different dtscipiinesinaﬂthe' .
Therrrofersnotomyto ! ‘
take siockofprogress inmanufacturebut . -
. also 1o effectively resolve, as @ team, any e
difficuities that may be encourtered. These =" : /2" . . ¢
concerted efforts are the key to the sug- .- . & 7
-cess of any product - the more soifthe - |, ' o o7
latter isamewA:rbuscaBedmeAa:ZO
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COMPUTERS

'OPTICAL COMPUTER STUDIES AT UK'S HERIOT-WATT UNIVERSITY
Duesseldorf WIRTSCHAFTSWOCHE in German 2 Nov 84 pp 96, 98

[EXCERPT] Up to the present it has not been possible to incorporate
semiconductor lasers into the glass fibers in such a way that, upon being
‘reached by weak incoming light impulses, they emit strong new flashes. . But
Helmut Pascher and Heinrich Keil of Siemens confirm the fact that work is
proceeding in the laboratories to trigger switching procedures directly with
light impulses. Beyond that, the Siemens engineers hope to "find optical
switches which could replace electromagnetic and electronic switches."

Scientists at the Heriot-Watt University in Edinburgh believe that they are
very close to that goal. They are working on the development of optical
computers under the direction of Professor Desmond S. Smith. While a lot of
work remains to be done, Smith can demonstrate laboratory models of optical
connector switches which process data with light impulses in a way which
otherwise occurs in electronic elements. : '

While comparable efforts are underway in U.S. laboratories, e.g., in the Bell
Laboratories under the direction of one of Smith's doctoral candidates, the
Europeans are apparently ahead in this field. To preserve this state of
affairs, the European Community has contributed $1.45 million in research
grants.

The basic principle of the optical switch is a bi-stable effect in crystals
which, depending on the intensity of the controlling ray of light, are more or
less translucent and remain in the state thus assumed, ihereby they indicate
the values “zero™ or “one”™ of the universal binary number system of all
compaters. They are therefore able to store data and, in combination with
others, form gate circuits and finally arithmetic units for data processing.

In addition, Smith has developed 2 light intensifier vhich ‘he calls a
transphasor in reference to the transistor. It is capable of sttengthening
light signals which have been weakened by passing through several optical
switches. The next project calls for the construction of an optical _
deaonsttation computer whose perforaance, while not yet quite equal to that of
common pocket calculators, is to prove its functional feasibility. Asked for
his time schedule, Smith is confident: “The computer model will be finished
withia 2 years.” Others participating in the program are however a bit more

12



skeptical. However, in view of the increasing flood of information available
and the physical limits imposed upon further chip miniaturization, the optical
computer holds some fascinating prospects.

As a matter of principle, an optical switch can react considerably faster than
any semiconductor. The theoretical limit lies near a thousandfold increase.

To begin with, there should be gladness if the optical computer actually
surpasses the performance of its electronic siblings, which will soon reach the
limit of their further improvement. But once in use, it will offer a chance
for enormous progress in the real-time processing of complex data--not only
because of the great speed of optical switches, but also because they are
capable of sending several signals simultaneously through the same element and
thus avoid the infamous’ bottleneck 'of electronic computeérs. - A

The question remains what materials have the best prdperties for optical -
switches. Until now, Desmond Smith has been using Indium—-Antimonide, which
however requites déep cooling to minus 196 degrees C. What is needed are’ .
materials’%hich' can be used at room' temperature. The Fraunhofer Institute for
Physical Measuremént Technology: in' Freiburg is studying lead—chalcogenides for
that purpose, on which it has already collected comprehensive data. - .

The optical computer has already been tagged with a nickname from the ,
scientific hame’ for the smallest particles of light, it is being called the
photon brain. :

9273 i o e
cso:' 36987121



FACTORY AUTOMATION

DUTCH INSTITUTES DO RESEARCH IN TACTILE, VISUAL ROBOT SENSORS
The Hague TNO PROJECT in Dutch Sep 84 pp 340-342

[Article by G.A. Schwippert and G.K. Steenvoorden: '"Research into Better
Sensors Should Make Robots more Flexible"]

[Excerpts] Even robots of the so-called "second generation"
— which are equipped with microprocessors and readers (sen-
sors) — are not flexible enough. They still react with in-
sufficient speed to changes during the production process.

A change, for example, in the roughness of the material to
be processed, or a conveyor belt which starts moving a little
faster.

Fngineers G.A. Schwippert and G.K. Steenvoorden work respec-
tively for the Delft Center for Microelectronics (CME-Delft)
and the Technical Physical Service TNO-TH (TPD). Both Delft
authors write, among other things, about the so-called "key
project " Industrial Sensors. Scientific research should
lead to better sensors which are indispensable to an intel-
ligent automation of industrial production.

Robotvision

The value of being able to perceive objects and conditions optically has been
recognized for a long time. Consequently, a great deal of research has already
been done in that area, and a great deal of research is being done. A Center
for Image Processing has been set up in Delft where the Technical Physical
Service TNO-TH (TPD), the Technical Physics division and the Electrotechnolegy
division of the Delft Technical College cooperate in the broad area of image
processing.

Generally speaking, the sensor being used is a television camera or a so-called
".0lid state camera™ (a camera which operates with a semiconductor as reading
element). The images are divided into picture dots (pixels) and the gray scale
value (an intensity value between light and dark) of a dot is determined. If
more continuous information is desired, then a PSD [Position Semsitive Devicel,
a silicon sensor based on the lateral photodiode effect {the effect whereby the
photocurrent is divided horizontally over the sensor) can be used.
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The images read contain a great deal of information. Therefore, to draw the
correct conclusion a significant reduction in the quantity of the data is ne-
cessary. This must be combined with a strong microprocessor.

Problems arise when the desired information is supposed to become available
during production, and thus quickly.

To achieve a quick wbrking vision system with good potential for use at a
reasonable price is a challenge to those who have ventured in this area.

One of the activities of the Delft Microelectronics Center is to research the

characteristics and implementation possibilities of the PSD. This is done in
cooperation with the Electrotechnical Materials vocational group of Professor

S. Middelhoek of TH Delft.

A serious limitation of the above mentioned vision systems is that the process
is virtually always limited to two-dimensional images. To be able to interpret
three~dimensional images is a task which will demand a great deal of attention
in the coming years.

On the one hand, there is an optical problem here: how do you reliably and
accurately transpose the third dimension into an optical signal? On the other
hand, the data flow increases and the demands which will be made on the micro-
processors become extraordinary. Solutions are sought in special electronic
connections and in "artificial intelligence" [AI]. :

Another focus of attention concerns color and contour perception of objects.
This aspect is of great importance with regard to problems of automation and
quality control.

Tactile and Force Sensors

The robot's working arm is one of the parts which is given a great deal of
attention by researchers. By giving the fingers of the working arm a kind
of "feeling" the robot is capable of perceiving the form of parts and deter-
mining in what position the part is held by the working arm. A common method
is to measure force applied on the fingers by means of horizontal strips.

New developments make use of piezoelectric foil. The Synthetic Materials and
Rubber Institute TNO (KRI-TNO), together with the Technical Physics department
of the Delft Technical College, is studying a grip sensor based on the piezo-
electric PVDF (polyvinylideen fluoride). The sensor will consist approxima-
tely of 16x16 elements of 1 square millimeter each.

Ultrasound and Speech

To determine the distance from the working arm to an object, ultrasound, trans-
mitted and measured by transducers (turning electrical into acoustical energy
and vice versa), can also be used. A short impulse of 100 kilohertz, for
example, is transmitted. From the length of time and the form of the reflected
signal the sensor can determine the distance and possibly the form of the
object.
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Research focusses on the development of so-called broad'band transducers, res-
pectively an array of transducers, and an advanced signal process w1£h the help
of microprocessors. The TPD and the Delft Microelectrohics’ Centér are con—

ductlng so—called key programs in the area of acoustical sensors. ff,

!,;:‘\‘::7,‘. il

Detection of Gasses =~ =~ = = 0 B N

The use op odor sensors is not very highly developed. Partly because reliable
sensors in this area are virtually impossible to obtain. And because it is
often a question of the selective detection of minimal amounts of gas or
fumes. ' '

Areas of implementation of odor sensors include the surveillance of the compo-
sition of exhaust gas, from which both environmental, technical and economic
advantages could be derived.

TheDelft Microelectronics Center is active in this area with the development
of an ethane sensor to determine the ripeness of fruit automatically (in co-
operation with the Main Social Technology Group TNO) and with the development
of gas sensors based on so-called "surface acoustic wave-techniques" together
with TH Delft.

Key Project

The three Dutch centers for microelectronics (in Eindhoven, Enschede and
Delft) have made mutual agreements about the distribution of the so-called
"key projects." Those are projects which should produce applicable results
(as a product or a system) for Dutch industry in the somewhat longer term,
but which are not yet commercially feasible.

The Delft Center initiates and coordinates research in the area of industrial
sensors. That is not surprising. There is a broad basic knowledge of sensors,
specifically sensors based on silicon technology, at TH Delft. This basic
knowledge, combined with applied scientific research in the area of readers

for the various TNO institutes, forms the point of departure for the Industrial
Sensors "key projects" of CME-Delft.

Meanwhile, scientific research within the framework of this project is in pro-
gres. The results of this research will certainly contribute to the future
availability of industrial sensors which will make possible a more intelligent
automation of production in Dutch enterprises.

Biographical Data

G.A. Schwippert (48 years old) studied electrotechnology at the Delft Technical
College. He has been working for TNO since 1964, first as coworker in what is
now the Main Social Technology Group TNO (MI-TNO). More than 2 years ago, in
early 1982, he became head of the Delft Microelectronics Center (CME-Delft).
This center, one of three in our country, is an independent division of the
Main Technical-Social Services Group TNO (TWD-TNO), but is also connected with
the national Foundation of Microelectronics Centers (SCME).
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G.K. Steenvoorden (40 years old) also studied at TH Delft. He is .on the
scientific staff of the Technical Physical Service TNO-TH in the same city.

At TPD [Technical Physical Service] engineer Steenvoorden is in charge. of
managing the Electronics department. He is also scientific coordinator of the
Industrial Sensors "key project". of CME-Delft and. coordinator of the Sensors -
and Actuators "stlmulatlon program” of the Foundation for Technical Sciences.

8463
CSO: 3698/102

17




'FACTORY. AUTOMATION

SCANIA, ASEA OF SWEDEN USE ROBOTS FOR ALL PRODUCTION PHASES
Bern TECHNISCHE RUNDSCHAU in German 18 Sep 84 pp 25,27,29
[ArtiCIe by Peter R. Muehlemann: "Swedeh, the Robot Superpower"]

[Text] No country in the world can compare with Sweden in
robot intensity. As early as 1981, there were about 30
- industrial robots for every 10,000 inhabitants. The same
- figure in Japan was 13, and for the U.S. only four robots.
‘Germany also came along to some extent with five., But the
rest of Europe is hopelessly beaten. France and England have,
for example, only 1.2. And the Swedes not only play an
important role in the use of robots, they also have in ASEA
-one of the largest suppliers, and in Spine they have a newcomer
"that is offering a new system (elephant t»unk principle).
In Bweden, industrial robots have become normal equipment and have no bitter
aftertaste as Job killers. Here one lives with these technical furnishings as
one lives with other machines. The industrial robot is nothing more than a
technical instrument that lightens the human workload and with which one can;.with
- the flexibility required today, increase productivity.

But in Sweden the industrial robot is not only an important factor in its
- application; the production of robots also has an important place. The follow-
1ng values m&y serve as & measure: -

- Worldwide the standard production of industrial robots makes up three percent
of the standard machine tool productlon In Sweden this value already lies at
.sbout 40 percent. :

- Worldwide Sweden produces about nine percent of the industrial robots, while
thefcomparable value for machine tools is only about one percent.

In'recehtitimes institutes have arisen in Sweden that deal with the technical
. application of robots and also of necessity with the pertinent peripheral
areas. An examplé of this, as we will see later, is The Swedish Institute for
Production Engineering Research (IVF) in Stockholm, which has dedicated itself
to the study of the flexible assembly automation with robots.
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The large robot producer, Asea, has also contributed significantly to the
spread of robots: in Sweden. In its own factory, it has many possibilities of
use, and this probably contributes . to the present high state of the Asea »
robots, for not only the research section is fighting here at the front, but
as we will see, also the users in their own house are always ready to
immediately put the latest results.to use. :

In Sweden as well, the main users of robots are the "giants," that is, those
who can "afford" to make an early purchase of such machines and to test them.
The automobile and truck industry .stands here, as in other countries, at the
head of the list.

Manlfold Use of Robots by Scania

In Scania, industrial robots are becoming more and more the normal productlon
equipment in the most varied areas of the operation. Use in technlcal produc-:
tion began as early as 1976, when the first robot was introduced in a group
of machines for the boring and clearing of switch bushings (Figure 1). Today
Scania uses 85 industrial robots in production, 50 of them in Sodertal je and
35 other factories in Falun, Lulea,' Oskarshamn, and Gotéborg. Fifty-four
machines are used for the loading and unloading of equipment 22 run in the
spreying or welding functions, and nine are already worklng 1n the 1atest
are.of robot use, in the assembly of gasoline motors. : »

Trarsm1581on Production as Large Appllcatlon Area

Tha largest section of industrial robots in the Sodertalje factory is used 1n
the production of gear wheels. The reason of this concentration is that many
gear wheels are identical in type and size and can also be produced in large
nurbers up to 200,000 units a year. Moreover, many modern transmission parts
hatve complicated geometrical forms. This means that they run through several -
machines, often with very short work times, in the marufacturing process. This
large amount of robot work was introduced by Scania above all to eliminate the
mcnotonous work and the extensive manual effort in this type of production.

Figure 2 shows an Asea robot applied to unit handling in a machine group for:
.the production of main shaft gear wheels. The production adjustment from one -
_.gear wheel variant to another goes very quickly with the robot because besides
a program change, at most only a handle change is necessary

Handling and Finishing in the Diesel Motor Factory

In Scania one also finds robot operated tools in the production of diesel
motors. Thus for example the clearing machine that processes' the connecting -
rods for the six cylinder diesel motors is handled and unloaded by a robot
(Figure 3). This machine was previously handled manually; the change is -
therefore relatively new. But it became necessary because the working’ condi-
tions for the operator became intolerable with the large amounts of cutting
fluid. In addition, the purely manual handling of the units was difficult,
for the connecting rods weigh between 4.5 and 6 kllogra.ms The robot used
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today for servicing the clearing machine is six axis and has grippers for
double functions -in order to be able to carry out the insertion and with-
drawal of the connecting rods and connecting rod covers in the various

tensioners and positions.

In the manufacture of diesel motors, robots are not only used for the
operation, but also for deburring crankshafts, This process deals with

the reworking of crankshaft sides that have birrs or sharp edges after
milling that have to be removed before further processing. Manual deburring
is a very difficult and dangerous job, because sharp splinters come loose
during the grinding. The operator must therefore wear protective clothing.

The robots used here operate with a rotary file. Five of the six available
axis are used for tool movement..The sixth axis guides the rotation of the
production part.

The Moét Mbdérn Aséémbly for»Gasoline Motors

Several robots are also used in the production of gasoline motors for Saab
cars, for example a two-armed apparatus for putting on and taking off of
camshaft covers. Since every motor has five such covers, large numbers are
produced here. Also, since the working time is very short, one felt that here
too there was reason for automation. More robots are used in this motor
production'in_a;boping machine for main storage covers.

In gasoline motor production the main thrust of the robots is clearly in the
assembly. For example, four machines work on the assembly of the main body.

Two work at the same station (Figure L), where they put in a total of 23 screws
for the intermediate plate and the dashboard cover. In an assembly section
before this, a further machine is used (Figure 5) to mount ten tylinder head
screws and finally with an automatic computer driven screwdriver to screw

them in with the correct torque.

The fourth machine mounts with a three-finger gripper (Figure 6) first the
flywheel to the crankshaft end and shifts then to a two spindle screwdriver
(Figure 7) with which the screws are mounted and screwed in.

For the processing and mounting of cylinder heads there is a special workroom
in which a total of five industrial robots are placed, three in processing
and two in mounting. In the processing line for the 16-valve cylinder head,
two machines work groups of borers for the detailed work on valve seats and
guides. A third machine deburrs the edges of the upper and lower cylinder
head surfaces as well as the edges of the combustion chamber with the help of
a rotating file. o T : :

With the first robot -(Figure 8) on the assembly line for cylinder heads the
valve spring package is mounted. Spring discs, valve plates, and spring plates
are lead by swing Or‘lift disc transporters to a spring package assembly
station where these parts are put together and stacked in packages of 8 or 16
units depending on the type of motor being assembled. The spring packages are
placed in a magazine that fits the robot gripper. From there one package after
another is assembled. . : ‘
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The next station is something unique and Scanla is up to now the only flrm
in the whole world to carry out such an assembly operation with an 1ndustr1al
robot. At this station there is an Asea industrial robot IRB6O (Figure 9)
that seems greatly over51zed for the prescribed task namely to mount a

valve cone that is’ about 10 grams in welght But this. is not true, as the
descrlptlon of the compllcated assembly process Wlll soon show. o

For the securlng of every valve, two valve cone halves are used phat are led
by a swing transporter i the correct pos1tlon to a magazine. There the robot
gets the two cone halves into its maga21ne On the grlpper there is also a,
tool for press1ng the valve sprlngs together. Here we also see the reason for
the size of the robot for the pressing together of these springs, Wthh
enables the entry of the cone halves at the right place, a force of 75
kilopounds is necessary. L . e ey e

B T

Great Humanization in the Area of Spray Enameling

Robots have long been used for spray enamellng, for the spraylng jobs are - \pf
consldered to be the most inhuman. Scania tried therefore as early as the . .
middle of the '1970's to redo the spraying and to automate it. But. there was o
no satlsfactory solution until after 1979, that 1s, only after this t1me d
could the desired enameling spéeds in such a var1ety of bodies be achieved.
Today for, the spray enamellng of the chass1s two robots 1n a line in a spray
cabin are used -
To spray all ‘the varlous chassis varlants of the Scanla truck program the two .
robots must Work accordlng to 140 dlfferent programs A buffer storage and
a m1Crocomputer are used for the latter the programs are .stored on IBM
standard ‘digkettes. :

The robots (Flgure 10 shews a machine in the chassis spray. cabln) cannot
accompllsh ‘all tasks 100 ‘percent, for théere are always places that are T
inaccessiblé to the machlnes. In th1s ‘case spraylng is done by hand at the 'x;,
end of the line. This applies both to the c¢héssis spray line and to the o
line on which motors and transmissions are sprayed On the average, the robots -
can accompllsh about’ 85 percent of the spraylng, and the human being . is then ‘
only needed for the remalnlng 15" percent . \ -

In the same room in whlch ‘the bodles are assembled there 1s also the 11ne on-
which motors and transm1381ons are JOlned together. Here too, d1rectly L
afterwards, the spraying is automatlcally done in a cabin. Two robots do the .
job, each one taking a side of the unit. These two machines work according to
12 dlfferent programs that are selected by the operator at -the entry to the
cabin.” Here two different paint types are used, a cover. palnt and a heat-
resistant alumlnum.palnt for the turbocharger and the exhaust plpe .The

robots are therefore equlpped with double spray cans. To get an’ exact agree—
ment between ‘the robot movement ‘and the forward movement of the motor in the
hanglng transporter there is also in this machine a speed measurer 1n

this machine as well and a built-in synchronizing system.
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Scania with a High "Robot Average"

Today, the Scania firm has robots in use in practically all its branches. 1In
Falun, for example, where front and rear axles as well as brake parts and
differential casings are produced, they are used to run the machines and for
spray enameling. In the Luela factory they are also used to run machines, but
additionally, for welding. Here frame carriers, shock absorbers, and rear
axle bridges are manufactured. In Oskarshamn they are again used for welding
and spraying, this time in the drive manufacture of trucks. Fifteen robots
are in operation in the Goteborg factory where transmission parts for cars
and also motor parts for trucks and buses are produced. Here all the

machines for loading and unloading machines are used.

With its 85 robots in use, Scania has attained a value of 110 persons per
robot, if only the factory personnel and not the management is counted. The
Japaneseautomobile industry may serve here as a comparison; in it an average
value of 560 persons per robot is noted.

Pioneering Use of Robots in Asea

The large firm Asea fulfills a double function as far as robots are concerned.
On the one hand the robot section deals with research, development, training,
and production, and on the other hand there are the various Asea sections that
are robot users. Here a potential is present that must not be underestimated
and that is also exploited by the Asea robot people. There are plenty of areas
of use, both in pure operation as well as in processing and assembling.

A Flexible Production System with Robots in the Center

In Asea as well by far most of the robots are used for operational tasks in
flexible production systems. Figure 11 shows a beautiful example, where

aluminum cool plates for thyristors are made. In the center of this system,

on which about 60 different cool plate variants are produced, stands an

IRB60/2 with six degrees of freedom. The treatment and transportation of

work units takes place here by way of two chain transporters, on each of which are
five pallets. This corresponds approximately to a production of 48 hours.

This system has no work unit recognition. True to the principle, "Whatever
must function automatically is done in the simplest manner possible; even so
it will be complicated enough," the machine operator here gives the unit
number and the number of pallets loaded with the work unit. Therefore a
maximum of five different work unit types can be loaded for 48 hours. With the
mass production sizes available, however, this limit is hardly ever reached.

On the basis of the information on the type of work unit and the number, the

robot is guided. This goes so far that it even changes the tensioners in the
processing machine if this is necessary for the new work units.
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The decrease or increase of work units in the pallets is sensor guided, where
the raster is programmed, but where the various step heights as well as

the paper or carton intermediate layers have to be sensed. The robot also
changes the empty pallets automatically from the sender to the departer. ,

Robots with "Eyes" as Diligent Deburrers

Aseésn has installed one of the most astonishing robot uses in the area of
deburring of spray casting parts (Figure 12), and this is not just a demon-~
strator, but a fully operating machine., Twelve different gear boxes are
deburred. '

The boxes come in columns of two or three on a photocell-guided transport
to the deburring machine. The transport strip is loaded by hand and holds
work units for three to four hours. '

With such a "Robot Vision" system the work units are identified at the
beginning of the deburring, and in connection with this identification the
robot is guided, that is, it takes the gripper that fits the work unit and
works according to an operational program that is also determined according
to the particular work unit. Work is done here with fixed tools, four boring
stations with various diameters and lengths, two disc grinder stations, a
filing unit, and a blowoff station past which the work unit is led in series.

Assembly from Above and Below

The Asea people also have an in-house display model of assembly

technique, and here, too, in production and not just for display. Electric
switches of various sizes are mounted. Each switch consists of 12 individual
parts. Six of these parts have a form that is more long than wide and are
assembled by the robot. The six other elements are mounting parts and fibers
or other small parts and are mounted by the peripheral equipment.

in this installiastion there are, as Figure 13 shows, two robots in use that are
fixed in the same verticle axis, one on the floor and one on the ceiling. Each
rohot has a manifold gripper for the six different switch parts. The two
rmchines work out-of-phase, that is, a robot assembles a switch with the

six parts in its gripper, while %the other gets six new parts from the
magazines in order to mount the next switch. In this way the total pheripheml
equipment for two robots can be used.

The adjustment from one type of switch to the other tskes at most five
minutes, and the installation is supervised by one single service operator,
who aiso sees to it that the supply of parts in the magazines does not give
cut. The installation puts a switch together every 25 seconds. For the robots
therefore, there is a cycle time of 50 seconds. :




Resesrch institdtes‘aretWorking on Fiekible Assembly‘Installations

Assembly automatlon w1th great flex1b111ty 1s one of the 1mportant problems
in productlon technology strlved for today. The reason’s ‘for the 'demands
for flex1b111ty are on ‘the one hand that thé costs of assémbly units constantly
are increasing and on the other hand that the llfe of the assembled products is
getting shorter and shorter and the numbetr of types 1is contlnually increasing.
‘In Sweden, too, therefore, research institutes have begun working on these
tasks. The Swedish Institute for Production Engineering Research (IVF) is one
of these. Here there is an experimental assembly unit (Figure 1) in which two
IBM and two Asea robots are integrated. The IBM robots work according to the
Scara,  the horizontal arm bending principle. ; ‘
. » st
The goal of th1s unit is to be &ble to assemble a number of’ products and
variants of these products in small lots (1h). In the construction theory it
is clear that the unit is not conceived for any particular product or family
of products At present a famlly of compressed alr motorv and a]so an oil
pump can be assembled by it.

Various systems are introduced as éarly as in thé equipping phase of the
robot. One Asea robot, for example, has grippers that are arranged on a
revolving head, whlle the other changes grlpper fingers. One of the IBM robots
has the same system. “The second IBM unit, on the other hand, has changeable
grippers that are attached electromagnetlcally Moreover, the robots can also
connect. special tools at. stations that provide, for example, a tool for press-
ing rotors imto the ball—bearlng races of compressor motors or a screw unit
on an Asea robot for assembling oil pumps.

+
Loa
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The unit alreedy has at present’en Eutometic'seif—supervi sion and error
indicator. For example, inductive sensors are installed for this purpose. They
are to superv1se the grlpper changes and to determlne whether the grlpper has

operation. Tnls superv1sory and error- detectlng system is tu be con s1uerahlv
further developed. Here the emphasis will be placed on flexible, visual
sensors that are to supervise the p081t10n1ng, orlentatlon " assembly, and
guality of the work.

Wew Solutions with the Blephant's Trunk

The new Spine robol im Frgure 15 fuhctlons like an elephant's trunk, or, as
the builders prefer, like a spinal column. This is made poss1ble by a new
eonstruction principle in whlch a series of oval bodies are attached to one
another and held together bT ur wires,

The new rohot has seven degrees of freedon (mcﬁhrnes up to now work with fi
or six axes) and a carrying capacit of 10 kz. nlnz‘of the middle sec
of the arm serves as a seventh axis. The vork1rg room is ‘spproximately kol
ball shaped with an outer sphere diameter of k.8 meters and an inner diame
of about 1.2 meters. This gives a workingspace of almost 50 cubic melers.
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Accordlng to the manufacturer, one can expect from this ‘robot " type a wide
range of applications in areas such as paint spraying, 1eakproofing, or
pasting operations, assembly and operating technology, as well as in arc
welding. The machine that- is tiow offered, however, is specialized for the
spraying of inner areas and is also being used by Volvo,,which took part
in the development, in several different forms. The new arm movement here
allows for adhesive processes in . the 1nner areas that up to now could ‘not
be automated. : A :

PHOTO CAPTIONS

1. p 25. Figure 1. The first industrial rObot‘installed‘By Scania
serviced boring and broaching machines for switch bushings.
(Figures 1 to 10: Scania)

2. p 25. Figure 2. Asea robots as operational unit in a machlne group
for the production of gears. »

3. p 25. Figure 3. Processing of connecting rods in a broaching machine
' with a large robot. . , .

4, p 25.  Figure 4. Two Asea-IRB60's in the assembly and fixing of SCYews
' in the assembly of gasoline mOtors. : :

5. | p'2$. : Figure 5. Assembly of 10 cyllnder head screws in a gasoline
motor by an IRB—6 from Asea. :

6. P 27. Flgure 6. This robot picks up the flywheel with a three—
. finger gripper from a pallet and puts it on.the sotor.‘

7. p 25. TFigure 7. The robot in Figure 6 then changes the tool and
screws im the flywheel screws with a double—spindled ‘sCTeWw—
driver. :

8. ©p 27. Fxgure'ﬁr' This sachine aounts the-valve spring packages on the
"cyllnder heads o S

9., p 27.- Fignre 9. Bere Scania,is the first auto ﬂaker in the uorld to
mount valve cones with an 1néustrial robot.

10. p 27. Figure 10. Irallfa robot spray enaﬁeling chassis for trueks
140 different varzants are spraye&. R ‘ :

11. p 27. Figure 1. Asea,robots as operatlonal naehlnes in a flexible
' 'proéaction,cell for the manufacture of 60 different cooling .
elements. The robot changes work units and tensioners. The :
system can operate automatically for 48 hours. (Picture. Asea)
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p 27,

Figure 12. Robot in a deburring installation for 12 different

plastic spray-cast parts. The parts are led on a band and
identified by a television system (Robot Vision). After the

. identification, the robot takes the right gripper and leads

p 29.

the work unit according to the program past the deburring
instruments. (Picture: Asea)

Figure 13. Two robots arranged in the same verticle axis
assemble electric switches with a cycle time of 25 seconds.

~ Each robot alternately assembles a switch. (Picture: Asea)

p 29.

Figufe 14. Universal, flexible assembly installation, here
conceived for the assembly of two different compressed air

motors and an oil pump. (Picture: IVF)

p29.

Figure 15. Spine spray robot with a new arm, which, thanks to
its seven degrees of freedom, is specially suited to the coat-

. ing of inner areas. (Picture: Spine)

3698/81
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ASEA TO OPEN ROBOT FACTORY IN JAPAN NEXT YEAR
Stotkholm DAGENS NYHETER in Swedish 23 Nov 84 p 10‘
fArticle by Johan Markvall: "Asea Robots to Be BuiTt in Japan'l

[Text]l Asea’s industrial robot d:u;s;on, Asea Robot;cs, is now expandcng its
activity in Japan. A new factory is to be ready next .year for the assembly of
industrial robots., It will have a capacity of i, 000 robots a year.

*According to our plans, we will reach full capacity some time durlng 1990,
Nick Rizvi, information chief at Asea Robotics, told DAGENS NYHETER. “In 2 or
3 years we will also manufacture 60-70 percent of the parts for the robots in
Japan. Presently, most of the parts come from Sweden.

Asea Robotics sold about 2080 robols in Japan ih 1963, but expects to sell at
least twice that many this year. Nick Rizvi said that the turnover for the
division this year will increase by ahout 206 mitlion kronor, from 400 millioh
to approximately 800 million Kronor.

“We hope that the new plant will enable us to increase our turnover b?ﬂa total
of about 40-50 percent annually," Nick Rizvi said. “The entire market is
growing by an average of 25 percent a year, but we are hoying‘for mﬁf!«'

Traditionally, the Japanese aulomobile industry has boen Asea s biggest
customers in the robot market. The autamobile industry as & whole Is uery
robot-intensive. But Nick Rizvi says that the aircraft industry and
electronics industry are also to a greater extent using industrial robots in

their production. Manufacturers of hoasehaid equtpment are a!so tntrt:ttngiy
beginning to use robots,

*it i< a rapidly growing markKet,® he says. “Japan is i!so'fegardéd;aﬁrg’j |
‘robot country.” It is one of the reasons we are investing in that market.”

11949
£50: 34987147
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MICROELECTRONICS

SIEMENS’LAUNCHES 'MEGA PROJECT" WITH PHILIPS
Hamburg DER SPIEGEL in German 29 Oct 84 pp 115, 117, 119

[Text] Siemens and Philips are trying to overtake the
Americans and Japanese in microelectronics with their
super—chips.

The managers of Munich's Siemens electronic conglomerate have for several years
been annoyed at the statement that their enterprise had grown sleepy. One
keeps on hearing that the biggest private employer of the FRG is more
interested in investing its money in blue chip securities rather than in the
technology of the future. At its annual meetings, the board of directors was
forever being kidded about being “a bank with an electronic subsidiary.”

Now the people from the "electronic subsidiary” have managed to get a
surprisingly large sum of money out of the money managers. Until 1989, Siemens
plans to spend DM 2.2 billion in order "to become a member of the world's
leadership” in the development of super-chips.

“Project Mega,” as it is called by its in-house code name, is8 an ambitious tour
de force. After more than a decade of drifting In the wake of the Americans
and Japanese, the Germans will try to compete for leadership in
microelectronics. According to Siemens boss Karlheinz Kaske, the Investment is
proof "that we really mean 1it."

Says Uwe Thomas, head of microelectronics in Boan's Ministry for Research and
Technology: "It is a crazy competition.”™ At roughly &-year intervals, the
industry increases the capacity of the fingernail-size silicon chips, used in
computer memories, by a factor of four. The one who is first in delivering a
new chip generation, makes fat profits. In that race, Siemens has to date
always cut a sad figure. It took until 1977 for Siemens to offer a so-called
16 K RAM, a chip capable of storing 16,000 information units (bits). By then,
the business had long since evaporated. With the next four-fold leap to the
64 X chip, Siemens came in late also. R :

The boom in personal computers, most of which have a 64 K capacity, still
provided Humich'’s slow developers with a modest market share of 3 percent for
this product.



With the forthcoming business in 256 K memories, the German electronics
conglomerate wants to do better. If mass production in Villach, Austria, at
the end of this year turns out well, Siemens will be limping in 1 year behind
the Japanese, only a few months behind the U.S. manufacturers.

Hermann R. Franz, Siemens vice-president in charge of components, hopes that
the Mega Project "will further significantly reduce the time lag behind the
leading U.S. and Japanese manufacturers.” The next generation of chips, and
the one following after that, are to be produced in a new factory in
Regensburg, for which Franz laid the cornerstone in the middle of October.

Mass production of l-megabit memories is planned to start in 1987: after 1989
4-megabit chips are to be produced thefe also.  These tiny flakes pack-data-in
a hardly imaginable density into their circuits. The l—megabit chip can store
the equivalent of about 70 single-space typed pages.- '

Whether or‘ﬁdtﬂSiemens will ‘really be able to c¢limb to the top in the mega
class remains' to be 'Seen.' As long ‘ago as last March a Japanese consortium from
Hitachi, NEC and the NTT telephone company presented the first sample of a
l-megabit memory. IBM has also developed such a super-chip in its
1aborétorie§.3 Siemens 'is 'said. to -be testing a prototype production line in® its
computer cénter 1n’Hunich~Neuper1ach (“ﬁatasibirsk") SRR

A I RN - it

The deciding 'factor with the 14mégabit chip is not ‘sudcéss in the laboratory,

“but rathet the capability for 'faultless mass production. - Even a piece of ‘dust,

invisiblé to 'thé ndked ‘eye, in tHe production :process’can ruin the 'structures
on the silicon chip measuring one—thousandth of one millimeter. In the
Regensburg: assembly 1ine ‘only 40‘'dust partiéles measuring a maximum of ‘half. of
-one-théusandth mllllmeter per ‘cubic meter of air will be tolerated--which,
according to)Siemens;vis "a’ cleanliness 1eve1 not yet feasible elsewhere.“f,
However, with the 4-megabit chlp observance of the Bavarian cleanliness
‘commandemén# will né longer suffice. The eircuits hére become so tiny—less
than ‘one“thousandth of one milliméter—-=that the nannfacturers are ceming te the

physicai Iimits of avaiiable production techniques.»

PN S . o
Research and develcpment activities for the Hega Project were ccnducted hy the

Munich people as a joint venture with the Netherlands' Philips electronic
cengloaerate.l With their German VALVO subsidiary, the Netherlanders are by far

the bxggest European ch1p aannfacturers.- Sieaens is in second place. SR

fThe reséarch ministers of both countries have supported the tisk taking of the

two ‘big entétprises with millions in three figures. “Bomn is contributing
‘DM 300 miilion to the Mega froject, the” ﬁetherlanders ‘are sapporting ?hilips to

”“the tene 55 about Dﬁ 1?8 million. C

i PR . Ly , - 3 \

The officials ia the Bonn research -inistty had considerable ﬂonbts as to the
European firms® capability of participating in the international
microelectteﬁics -competition. ' It would of course be' ‘conceivable that they -
‘might restrict 'thémselves to the sb-called systems bisiness; i.e., buy the’
chips and build them into their systems. : SRR AR




But in that case, says Thomas, the Germans would be "dependent upon the
goodwill and charity” of the American and Japanese manufacturers.

The overseas competitors profess courteous respect for the European Mega
Project. They do not appear to be terribly frightened by it. "Success, by our
standards, does not only mean to be on top of the technology,” says the manager
of a U.S. chip manufacturing plant, "but also, to make a profit with it.”

That would indeed be a real trick for the Siemens managers. Their component
division has just gone into the black for the first time in many years. But
that could change in a hurry. There is no other market in which demand and
prices are on as much of a rollercoaster as in the case with the chips. And
market research firms like Dataquest in the United States predict that by the
end of the decade there will be a further reduction in the European firms'
market share for worldwide chip production.

It could happen that in that case the Siemens money managers will get scared of
their own courage. But by decision of the research ministry officials, there
will be no backing away from the Mega Project. Chip specialist Thomas knows
that "a few precautionary measures are built in” to ensure the firm's necessary
commitment for the next phase also.

9273
CS0: 3698/122



MICROELECTRONICS

SIEMENS OPENS ULTRA-MODERN CHIP FACTORY IN AUSTRIA
Vienna DIE PRESSE in German 16 Nov 84 p 20

[Text] Villach-Siemens is considerably expanding its
microelectronics activities: yesterday it opened
Europe's most up—-to—date chip factory in Villach
(Carinthia). With this new 1.5 billion [Austrian]
schilling facility, the Austrian subsidiary of the German
corporation hopes to reduce the techmological lead of its
Japanese and U.S. competitors. The present chip factory
in Villach will increase its production by about 50
percent in the current fiscalfyear, thus making
microelectronics one of the fastest growing lines of the
corporation.

In early 1985, the Siemens factory "Villach II", which was opened yesterday,
will start production of 256 K chips. This will be the first time that an
Austrian enterprise plays a leading role in microelectronics. The production
of 256 K memories, which can store the characters of 16 full DIN-A4 pages in an
area of 33 square millimeters, is currently restricted to only three
enterprises in the whole world: Fujitsu, Hitachi and NEC.

At present, even though production in Villach has not even started, work is
already proceeding on the next chip generation. Siemens is developing, among
other things, a mega-bit chip which will have four times the memory capacity of
the 256 K chip. This chip is to be produced from 1987 on in a factory to be
constructed in Regensburg (Bavaria). After 1989 a four-mega-bit memory is to
go into production; Siemens is currently developing it jointly with Philips.

The investment required for entering such a high-tech area is enormous.
According to Siemens—Austria Director General Walter Wolfsberger, the creation
of one job in the 256 K factory costs about 20 million schillings, compared
with an average of 1 million schillings for other industrial jobs. In Villach
itself Siemens has invested 2.7 billion schillings to date. At present there
are 1,161 employees; shortly they will number 1,400.

At a press conference in Villach last Wednesday, Wolfsberger stated that sales

at the Villach factory during fiscal year 1983/84 (until the end of September)
amounted to 834 million schillings. In the current fiscal year, sales will
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increase by 50 percent to more than 1.2 billion schillings. Ninety nine
percent of the production will be exported.

Worldwide, Siemens had sales of 4.2 billion schillings in the last fiscal year
on integrated circuits, which also represents a growth of 50 percent.

About 65 engineers are working on research projects in Villach. They will
become still more busy: the technology lag in microelectronics is still
2 years with Japan and 6 months with the United States.

The traditional business area of Siemens-Austria showed a less explosive
growth: according to Wolfsberger, group sales during the fiscal year ending
last September have grown 7 percent to 14.7 billion schillings. Sales of
Siemens-Austria AG climbed 6 percent to 11 billion schillings. Sales orders
for the group grew by 4 percent to 15 billion schillings; however the
corporation orders remained unchanged at 10.6 billion schillings.
Siemens-Austria will probably once again pay a 16 percent dividend.

9273
CSO: 3698/121
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MICROELECTRONICS

BRIEFS

PHILIPS PROFITS UP--Eindhoven, November 28--Philips Gloeilampenfabrieken NV
expects a growth in profits next year of up to 25 per cent, and a six per cent
rise in volume sales, executive board member J. Zantman said in New York today.
The company's profit has doubled in the past four quarters and Zantman repeated -
an earlier forecast that net profit this year will rise to one billion guilders
on a turnover of more than 50 billion. Addressing U.S. investment analysts,

he said next year's profit rise would bring Philips closer to its target of
raising after-tax profit to three per cent of turnover, on condition that turn-
over rises by six per cent and inflation remains unchanged. Next year's esti-
mates take into account an expected reduction in the growth of the American
economy, Zantman said. Growth in the company's overall profits would slow
somewhat to a maximum of 25 per cent, and although U.S. profits would increase,
it would not be at the same rate as in 1984, he said. The exceptional demand
for electronic chips was also likely to slow down next year, leading to more
normal growth percentages, he added. But against this, Philips was likely to
reap the benefits in 1985 of a major reorganisation of its European plants in
recent years, he said. [Text] [The Hague ANP NEWS BULLETIN in English 29 Nov
84 pp 1-2]

CSO: 3698/149
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SCIENTIFIC AND INDUSTRIAL POLICY

SIEMENS‘HEAD ON GOVERNMENT AID TO RESEARCH
Duesseldorf HANDELSBLATT in German 5 Nov 84 p 3

[Article:' "The International Technological Race Has Turned into a Competition
Among Economies--A Letter to FRG R&T Minister Riesenhuber Concerning Government
Support for Research”]

[Text] 3, 4 November 1984--In a letter to FRG Research
"~ and Technology Minister Dr Heinz Riesenhuber, which is
reproduced verbatim below, Professor Dr Karl-Heinz
Beckurts of the Siemens AG board of directors, deals with
the subject of direct research grants.

"In publié discussions we are forever hearing the statement that direct
research grants cost the taxpayer a lot of money, but that no concomitant
achievements arise from such support. Also, that the money mainly benefits
large corporations which do not even need it. Siemens is often referred to in
this context. ' '

Industrial research and development are a basic task of free enterprise. It
must ‘decide at its own risk what direction and extent research activities are
to take. ' During fiscal year 1982/83, Siemens spent almost DM 3,5 billion for
Research and Development; in 1983/84 this figure rose to DM 3.8 billion. No
other industrial enterprise in Europe has spent more, not in this or other
lines of business. :

During the last 10 years Siemens has expended an average of 8.8 percent of
salés”on'R&D,‘whiCh is considerably more than other major electronics
manufac;urers;‘the average for Philips was 7.1 percent, for General Electric
6.7 ercent, for IBM 6.2 percent. For information technology alone we have
Spéht'abodg DM 1.8 billion in the past year.

The international technological race has long since progressed from a
competition among corporations to a competition among economies. This
Mchgllengé is clearly recognized by other Western states. A major part of the
' competition occurs in the rapidly innovating areas of electronics. Siemens is
" facing this situation with a broader product spectrum than any other
electronics manufacturer and, as a private enterprise, is therefore by far the
biggest employer in the FRG in manufacturing the products of the future.
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At the same time, Siemens is on the one hand competing against firms which
reach a very high share of the market with a much narrower product spectrum and
which, while spending relatively less of their own funds, are able to expend
much greater amounts for research and development in their market o
segment-—e.g., IBM and AT&T, more than DM 5 billion per year. On the other
hand, Siemens competes against firms which obtain more than 50 percent of their
R&D funds from outside sources through government contracts (GE, 1ITT, .
Westinghouse) or whose risk is limited by their governmental owners( @.g.,

France) making up for losses incurred.

In the FRG, private funds pay for up to 80 percent of the total R&D c

expenditures. FExcept for Japan, where the special relationship between state
and economy precludes comparisons, the economy of the other major Western
industrial countries (France, Great Britain and the United States) pays for
only about 70 percent of its R&D costs. - S :

No Doubt About the Usefulness of Indirect Support

In fiscal year 1982/83, FRG support for Siemens R&D projects amounted to: .

DM 212 million. That was approximately 6 percent of the total expenditure of
DM 3,470 billion for Research and Development. Of this, the KWU Group te@eived
about half (DM 107 million); the main beneficiaries were the Alkem and - -
Interatom subsidiaries. This went primarily for the support of projects
designed to ensure satisfaction of long-term FRG energy requirements. For
Siemens, other than KWU, the amount received was DM 105 million. Considering
the expenditure of DM 3,142, this amounted to about 3 percent. Besides, the
KWU Group is working on contracts which are financed from the FRG Ministry for
Research and Technology's budget, e.g., the SNR 300 fast-breeder reactor in
Kalkar. Commingling such contracts with the R&D grants is not appropriate.-

According to the FRG Research Report for 1984, the private sector expended
about DM 31.6 billion for Research and Development in 1983. Siemens's share of
this was about 10 percent. Excluding the advanced reactor projects, direct FRG
R&D grants in 1983 to the private sector amounted to DM 2.1 billion; of this,
Siemens overall received about 10 percent; Siemens exclusive of the KWU only -
about 5 percent. Direct project grants for Siemens are therefore no greater
than the R&D share of the private sector. ' ' '

Siemens R&D projects frequently are directed toward further improvements in
basic technologies and have therefore considerable impact beyond the . .
corporation itself. Examples for this are the energy area,»automatiqn:andfw
production technology and information technology. - These technologichlrpdints
of emphasis are also part of government programs which are designed to produce
modern technologies of importance to the national economy. Proposals’for R&D
projects under these programs are publicly solicited. It is therefore obvious
that in selecting projects to be supported, Siemens be given adedugte o
consideration. : L

The capability of an enterprise for conducting research -and development

activities can of course be reinforced also by routine monéy«grants,.tax;bféaks
or a general improvement in their operating situation. There is no intent here
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of casting doubt upon the usefulness of indirect measures for the utilization
and marketing of available technologies. But only specific measures could
cause key technologies of special national interest to become available within
the country. Of the project concerned is particularly risky and
capital-intensive, the government must commit itself to equal the efforts of
the enterprise. Otherwise we would face the threat of an increasing dependence
upon technology imports. The risks to the national economy of that type of
procedure are demonstrated by the ongoing discussions about technology
transfers. Research support by the government can only serve as assistance for
achieving breakthroughs in areas which the enterprise itself considers to be of
special importance. The economic prospects of success for long-term R&D
efforts consist, especially in the capital-intensive new technologies, of the
fact that on the one hand the necessary personnel and technical capabilities
are available for the long term; on the other hand, that there is sufficient
economic backup for market penetration. For this reason, performance
capability must be the prerequisite of any decision in favor of support.

Even though government grants cover only a very small part of the total
research and development costs, such support has made it possible for selected
projects to be approached by taking greater risks and on a larger scale than
could have been justified from a purely local operational aspect. Considerable
achievements have come about as a result of this support.

In nuclear technology the FRG has today a leading worldwide position,
especially from the standpoint of reliability and the safety record. Siemens
has markedly contributed to this. Government support played a part in this; it
was provided specifically for R&D activities in that field.

The very great expenditures made by Siemens in the area of data processing for
developing hardware, software and tools necessary for competence in this
product area have been supported by the government. Siemens is now the only
independent manufacturer of main frame computers with thelr own operating
systems in Europe.

One point of emphasis in government research support are electronic components,
especially the highly integrated chips. Siemens has by now achieved a high
level of development in the process technologies and high quality and
reliability standards in the products, which provides a firm basis for the
technological performance capability of the enterprise.

Large Contributions to Joint Venture Research

Support for research is a component of overall research policy, which requires
trust and active cooperation between government, economy and science. Siemens
makes large contributions to this by supporting the efforts of the Ministry for
Research and Technology for joint venture research and by participating in a
great number of joint projects with other firms and institutes. As an
extension of cooperation with research institutes which has been going on for a
long time, Siemens is spending considerable amounts of its own money to support
research and development projects at German universities. Among many others,

~ there is Project EIS (integrated circuit design) in which Siemens, in
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coordination with the Ministry, made a special software system for the design
of integrated circuits available to a number of universities. This group of
universities will be enlarged considerably by expenditure of enterprise money.
There are plans for establishing an institute, funded jointly by ‘Siemens and
the Society for Mathematics and Data Processing. o S TEme

In conclusion: project support grants as a part of government technological
programs are intended for the performance of particularly long-term, - C
large-scale and risky research and development activities. The objective here
is not a short-term advantage for the enterprise, but rather the reaching of
joint government-private sector goals through research. 1In pursuing such
ambitious goals, Siemens is, by virtue of its wide R&D spectrum and its
technological capabilities, a competent partner for the government and for
science.” ' ' S ’

, -

9273 |
CSO:  3698/123
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SCIENTIFIC AND INDUSTRIAL POLICY

FRG RESEARCH, TECHNOLOGY MINISTRY BMFT LISTS 1983 FUNDING

Bonn BMFT FOERDERUNGSKATALOG 1983 in German Mar 1984 pp 2-613

[Excerpts from report 'BMFT FOERDERUNGSKATALOG 1983' ('BMFT Catalog of Grants
1983'). Beginning with the biotechnology section, only grants over

DM 3 million are included. The catalog also contains grants in the fields
of basic research in natural science, humanization of the workplace, en-
vironment research and technology, and research and technology in the fields
of raw materials, medicine, energy, physics, information and documentation,
transportation and traffic, oceans, construction, public safety and polar
research. The catalog can be obtained for free from: Bundesminister fuer
Forschung und Technologie, Heinemannstr. 2, 5300 Bonn 2, FRG. For list of
1982 grants, see JPRS-WST-84-006 of this series dated 13 Feb 84, pp 33-63.]

[Excerpts]
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Overall surveyl) according to fugding areas and funding amounts in

1982 and 1983 in millions of DM2
Graphic 1 ‘
Individual projects
Individual special funding
Institutional funding
Cross-section activities
Basic scientific research

Humanization of working 1ife

Environmental research and environmental engineering
. Bioengineering
- Research and Technologies for the securing of raw materials
. R&D related to health

. Energy research and ene
. Information technologies

. Aviation research and aviation engineering
. Physical technologies

. Production engineering

. Information and documentation

. Space research and space engineering

- Transport and traffic engineering

. Oceanographic research and engineering

. Construction research and engineering

rgy engineering

Safety research and engineering

. Polar research
¥

See Tables 2, 3, and 4

2)Because of subsequent corrections, the data given here for 1982
are not directly comparable with those of the 1982 funding catalog.
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