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ENERGY AND Since 1973, oil crises, environmental hazards by energy
SAFETY production and issues of public acceptance have proved

obstacles to finding satisfactory solutions to the energy
problem, both nationally and internationally. In Austria
the situation is even more difficult than in neighbouring
countries due to the veto against utilizing nuclear
energy. Energy supply in future will continue to depend on
conventional resources rather than on additive energy
forms, which so far have made insignificant contributions
only. Research and development is therefore concerned
mainly with reducing consumption, minimizing environmental
damage and improving public acceptance.

Energy systems
and strategies

By order of the Federal Ministry for Science and Research,
studies of complex systems were carried out with the
computer programme MARKAL. The sensitivity of the most
cost-effective solution vis-l-vis alterations of
parameters such as capital interest flow, discount rate,
import/export prices for electricity and consumption
increase rates was investigated for the public electricity
supply sector.

Progress was made in work undertaken together with the
Austrian power industry for a computer programme to
optimize the use of power stations for the joint operation
of caloric and hydroelectric plants.

The most important factor for the economical use of energy
is the exact knowledge of the heat flow in complex multi-
branch systems such as district heating plants. Heat
meters, at present, have to be re-calibrated every two
years. For this purpose a test-rig comprising the systems
THERMOKAL, COMPUKAL and VOLUKAL was developed for
calibrating temperature sensors, computers and volume
measuring parts of heat meters. A licensing contract was
concluded with Landis & Gyr Gesellschaft m.b.H., Vienna.

The most effective measures for energy conservation were
realized at the Research Centre by means of computer
simulation a few years ago. An analysis of power
consumption was carried out by order of an Austrian firm;
recommendations were made for saving energy.

Another consulting programme was provided for the Chamber
of Commerce for Lower Austria, concerning the use of
equipment for recovering heat from flue gas derived from
small furnaces.

An agreement was concluded with the Office of the
Government of Lower Austria for energy consulting in
agriculture. The first order was for an energy analysis of
the processes occurring during the drying of hay bales by
forced convection in a prototype chaff firing plant.



Under a consultation contract with the Chamber of Commerce
for Upper Austria, heat and flow balances were determined
of the process employed at a plant for the production of
plastic masts, with the aim to optimize the use of energy
and raw materials.

Nuclear In the field of inertial fusion, work continued for the
energy conversion further improvement of the computer programme EUMOD, which

allows the numerical simulation of the physical processes
occurring during micro-explosions of highly compressed
plasma pellets. An option considering electron
degeneration was introduced. The project was promoted by
the Fund for the Promotion of Scientific Research (Fonds
zur Förderung der wissenschaftlichen Forschung, FWF).

Liquid alkali metals offer great advantages for the un-
pressurized transfer of heat at high temperatures. Test
loops are available at the Research Centre for
investigating corrosion mechanisms occurring in high-
temperature alloys exposed to liquid alkali metals.

The potassium natural convection test loop HT-4 serves
for examining the flow stability of potassium and the
corrosion behaviour of materials at the boiling phase. A
long-term test has been running for 12.000 hours.

The project investigating the compatibility of building
materials with liquid lithium, undertaken by order of the
Austrian Academy of Sciences, was finished. - In the
static tests, steel 316 SS after exposure to pure lithium
at 600 °C for more than 5.000 hours showed no change in
its mechanical properties. - Further quasi-dynamic
experiments were carried out at the two lithium thermo-
convection loops (LILO), testing steel 316 SS at
temperatures ranging from 400 °C to 600 °C. - The
mechanical pump built for a forced convection lithium loop
was tested in a trial run at temperatures from 200 °C to
250 °C. - Further static corrosion experiments were
carried out for the European Cooperation in the field of
fusion technology.

Several years ago, the prototype of the prestressed
concrete pressure vessel with hot elastic liner and
adjustable wall temperature was constructed as a joint
project with Austrian industrial companies and with the
assistance of the Research Promotion Fund for the Austrian
Industry (Forschungsförderungsfonds für die gewerbliche
Wirtschaft, FFF). The detailed evaluation of comprehensive
data resulting from the long-term test cycles was
concluded in 1986.

Post-irradiation investigations were continued for the HBK
project of the Federal Republic of Germany in order to



qualify HTR fuel irradiated for test purposes. New orders
were received for the HTA project (developments for high
temperature reactor equipment).

Since 1985, the Research Centre Seibersdorf has been a
member of the Network of Analytical Laboratories of the
International Atomic Energy Agency (IAEA). Work
concentrated on the separation of fission material from
highly radioactive solutions and mass-spectrometric
isotope analysis of the separated fission materials.

By order of the International Atomic Energy Agency (IAEA),
work was continued to investigate the changes in the
mechanical and structural qualities of Zircaloy caused by
the long-term influence of both hyper-stoichiometric
uranium oxide and simulated fission products.

Non-nuclear Methods for increasing the thermal efficiency of caloric
energy conversion power plants, for converting coal into liquid or gaseous

fuels or into synthesis gas and for energy conservation
will be of prime importance for future energy supply.

Former feasibility and efficiency studies as well as
technical safety analyses have shown that the prestressed
concrete pressure vessel offers considerable advantages
compared to conventional techniques. Quality assessment
undertaken in 1986 by order of the Federal Ministry for
Science and Research to prove the suitability for
different applications is to serve as basis for an
introduction to the market.

In a project concerned with the utilization of bio-energy
and bio-mass, which is promoted by the Federal Ministry
for Science and Research, topinambur was examined as to
whether it is suitable for cultivation as energy-yielding
crop under the climatic conditions prevalent in Austria.
Yield parameters, gas exchange, chlorophyll content and
stomata frequencies were determined in order to
characterize different brands.

Work was continued to develop biotechnological methods for
the cloning of selected samples of birch and spruce with
the aim to obtain high-yield seedlings for "energy
forests". The project is carried out under a cooperation
agreement between forestry, manufacturers of paper and
wood products and the Federal Ministry for Science and
Research.

A study was carried out by order of the Federal Ministry
for Science and Research about the regional cultivation of
oil plants, taking into account Austria's agricultural
structure and her dependence on import/export relations.
Economic, agricultural and technological issues were



considered for a model of integrated supply.

Work was continued at the test station for additive energy
at Leobersdorf, supported by the Provincial Government of
Lower Austria and the Federal Ministry for Science and
Research. In a large-scale practice-oriented test,
possibilities were examined for the climatization of a
plastic foil greenhouse for vegetables (160 m2 cultivated
area) using the heat generated by the decay of grape seed
groats.

The portable power plant installed at St. Jakob im
Defereggental, East Tyrol, for a project of the Federal
Ministry for Science and Research has been running for a
total of 11.000 hours.

Safety Issues of nuclear safety are still of paramount importance
for Austria since, by 1990, approximately fifty nuclear
power plants will be in operation in the neighbouring
countries. The standard of know-how was maintained by
participating in the project OECD-LQFT, taking part in
international cooperations concerning standard problems of
reactor safety, and the transfer of scientists to nuclear
power plants abroad. Experience gained in this way is
highly valuable for the safety evaluation of non-nuclear
power plants, which so far have been subject to
regulations less rigorous than on the nuclear sector.

A special grant by the Office of the Federal Chancellor
made it possible to continue with the participation in the
international reactor safety research project OECD-LOFT
(Loss of Fluid Test) until its conclusion in 1986. The
last test was to investigate the spreading of fission
products after a severe accident destroying the core.

Work under contract was concerned with the adaptation of
methods of calculation used in the DRAGON project for
determining the production of plutonium in fuel elements
with low-enriched uranium 235 in pebble-bed reactors.

Authorities and commissions concerned with nuclear
technology were assisted by providing information. After
the reactor accident at Chernobyl, USSR, at the end of
April 1986, additional advice for ministries (regarding
international conventions) and information were supplied.

By order of the Federal Ministry for Health and
Environmental Protection, a study was undertaken for the
reconditioning plant for spent fuel elements at
Wackersdorf, Federal Republic of Germany, which - apart
from physical and technical principles - also deals with
risk assessment and safety evaluation.



According to a decision of the Austrian power industry,
the conservation of the nuclear power plant at Zwentendorf
is to continue. Operative systems and specific system
parts were checked closely in order to test the efficiency
of the maintenance and safety measures carried out.

For the project BEFAST (Behaviour of Spent Fuel Assemblies
during Extended Storage) of the International Atomic
Energy Agency (IAEA), investigations were carried on of
the long-term corrosion of stainless and boron-doped
steels used for fuel element storage tanks.

Determining dynamic processes in solids by way of acoustic
emission analysis makes it possible to locate fractures
and give early warning against dangerous macroscopic
failures. The method was used for the safety monitoring of
mines and large engineering structures made from
prestressed concrete.

Waste management The computer programme LISA/AMRAW concerns the migration
of pollutants in geological layers. In connection with
questions regarding the ultimate storage of radioactive
waste, case studies were calculated together with the
International Atomic Energy Agency (IAEA) for the
spreading of filter residues.

Work continued for establishing a concept for the removal
of toxic waste by order of the Federal Ministry for Health
and Environmental Protection.

A study undertaken by order of a group of firms is
concerned with possibilities for depositing special waste,
with particular consideration of late effects on the
environment.



MATERIALS RESEARCH,
ISOTOPE AND
RADIATION

TECHNIQUES

The properties of materials are often decisive for the
realization of methods and techniques. The improvement or
development of materials is therefore an important part of
the working programme of the Research Centre Seibersdorf.

Working with radioactive substances and ionizing radiation
is subject to strict regulations and calls for special
technical equipment and organization. The Research Centre
Seibersdorf has the facilities required for producing and
processing radioisotopes as well as conditioning and
storing radioactive waste.

Materials research
and development

For the programme for the development of high-temperature
materials, test rigs were built at the Research Centre
Seibersdorf several years ago, together with Vereinigte
Edelstahlwerke AG (VEW), to investigate corrosion and
creep behaviour of high-temperature alloys at temperatures
of up to 950 °C in corrosive process gas atmosphere. At
these test rigs, Incoloy 800 H, Hastelloy X, Nimonic 86,
Alloy 617, Hastelloy C276 and Alloy 625 were investigated
for the project Optimization of the long-term properties
of tubes made from high-temperature alloys. In 1986, the
short-term investigations were concluded; some long-term
samples have been exposed for more than 30.000 hours. Work
was supported by the Research Promotion Fund for the
Austrian Industry (FFF).

For the project Optimization of the alloy type 800, a
low-cost, corrosion-resistant and creep-resistant alloy
variant was developed; its optimal thermal and mechanical
pre-treatment was defined. This work, supported by the
Research Promotion Fund for the Austrian Industry (FFF),
is the Austrian contribution to the COST Programme 501.

Work together with Vereinigte Edelstahlwerke AR (VEW) for
the COST Programme 505 was concerned with the development
of ferritic-austenitic steels suitable for turbine blades.

For the COST Project 502 Corrosion in the Construction
Industry, the sensitivity to stress cracking of
high-strength ropes and wires made from stainless steel
was examined together with an Austrian company and a
foreign research partner.

A joint project with Austria Metall AG (AMAG) has the aim
to determine the influence of composition and heat
treatment on the stability of high-strength aluminium
wrought alloys vis-ä-vis stress cracking. Investigations
were concerned with the effects of zirconium dispersoids
during quenching at solution heat treatment and the stress
cracking of various alloy states.

Pre-tests with different aluminium/lithium ratios and heat



treatment parameters yielded suitable conditions for the
production of aluminium-lithium alloys with 50 atomic
percent and 3 weight percent lithium.

Work undertaken for Conseil Europeen pour la Recherche
Nucleaire (CERN), Geneva, Switzerland, concerning the
long-term behaviour of selected material combinations at
temperatures of up to 1000 °C was concluded. The object
was to test alloys for building an anti-proton source.

The corrosion resistance of several types of concrete was
determined by measuring the bending tensile strength after
exposure to different thaw-salt solutions. Standard tests
were made of the alternating frost-thaw impacts. The
project aims at optimizing the chemical composition of
thaw-salts in order to achieve a better compatibility with
concrete.

Under a consulting contract, polymer semiconductors were
examined with regard to their electric qualities, with a
view to utilization as electronic components.

In cooperation with the Department of Experimental Physics
of the University of Vienna, neutron-spectrometric tests
were conducted at two research institutes in France to
investigate structures and structural changes of
materials, the dynamics of phase transitions in cobalt and
cobalt-nickel alloys and the atomic arrangement in
metal-hydrogen systems.

Absorption isotherms and kinetics were measured by loading
pure and mixed metal samples with hydrogen, in order to
determine the influence of foreign gases on the absorption
of hydrogen.

Long-term investigations continued of polycrystalline
tantalum loaded with tritium, concerning the influences of
the aggregation of helium 3 atoms, which originate at tha
disintegration of tritium, on the lattice structure of the
metal. Both samples have been broken already several times
by the anisotropic expansion of the lattice planes
increasing with the growing helium 3 concentration.

Measurements of phonons in a tantalum monocrystal loaded
with tritium showed that long-wave phonons are influenced
more by the the helium 3 irregularities than by the static
structure of the crystal.

During recent years, research reactors have increasingly
been used for irradiating silicon monocrystals with
neutrons for doping with phosphorus. A number of beam
tubes in the ASTRA Reactor were removed or shortened for
this purpose. Test irradiations yielded good results.



Materials
characterization

and analysis

By order of industrial firms at home and abroad, thermal
and heat conductivity measurements were carried out, in
order to characterize the thermophysical behaviour of
cutting materials, metallic and ceramic high-temperature
alloys and compound materials.

A part, of the COST Programme 503 Powder Metallurgy deals
with the investigation of thermophysical properties for
optimizing processes in powder metallurgy. Main emphasis
was placed on determining changes in the thermal
diffusivity of materials during sintering. The project was
carried out together with Metallwerk Plansee Ges.m.b.H.,
Reutte, Tyrol, and supported by the Research Promotion
Fund for the Austrian Industry (FFF).

Other thermophysical measurements, mainly by order of
firms, were concerned with the specific heat and/or the
linear thermal expansion of diverse materials or chemical
compounds at temperatures of up to 1500 °C.

Work carried out together with the Austrian Plastics
Institute (österreichisches Kunstoffinstitut), Vienna,
consisted of characterizing the microstructure of cement
mortars modified by plastics, using methods of scanning
electron microscopy, calorimetry and radiography.
Relations with macroscopic qualities were examined. The
project was promoted by the Federal Ministry for Building
and Technology.

Work was started on the development of liquid metal ion
sources for space applications. The ion sources are to be
used for the potential stabilization of satellites, in
order to avoid disturbances in communication, errors of
measurements etc. Another application is the use in ion
microprobes for the remote analysis of extraterrestrial
matter.

A joint project with Ionen Mikrofabrikations Systeme
Gesellschaft m.b.H. (IMS), Vienna, and two departments of
the Technical University of Vienna concentrated on
possibilities for repairing negative defects in
lithographic photo- and X-ray masks. Metal is deposited
from a metalliferous gas atmosphere on a closely limited
area by means of an ion beam, to fill up micro-cavities.

In the field of fusion research, the interrelation of icns
and wall materials and the dynamics of gas absorption and
release by materials were investigated.

A wide range of methods is available for analyses carried
out by order of customers: neutron activation analysis,
atomic absorption spectrophotometry, emission
spectrometry, infrared spectrometry and Auger-electron
spectrometry, X-ray fluorescence analysis, electron beam



micro-analysis, mass spectrometry, secondary ion mass
spectrometry, gas analyses, gas chromatography/mass
spectrometry, gas and liquid chromatography.

Methods of gas analysis were used for determining hydrogen
and deuterium in metals and for measuring the gas release
of molybdenum and graphite at higher temperatures.

A factor important for deciding on whether to use optic
glass fibres instead of metal conductors is their service
life, which is determined above all by an attenuation of
the optic signals by dissolved gases. By order of a
customer, investigations were made by means of gas
analysis to determine variations in time of gas con-
centrations, gas release rates of enveloping materials and
other parameters.

For an Austrian producer of pure gases for the semi-
conductor industry, mass-spectrometric trace analyses were
made of hydrosilicon and silicon tetrafluoride samples in
the ppm- (parts per million) range to check the efficiency
of cleaning phases.

With the new equipment combining elementary analyzer and
mass spectrometer, both concentration and isotope
structure of the elements carbon, nitrogen and sulphur in
solid and liquid samples can be determined simultaneously,
quickly and with high precision.

A joint project with the Academy of Sciences of the German
Democratic Republic had the aim to compare the precision
of measurements of the nitrogen isotope analysis, after
sample treatment according to Dumas and by means of the
elementary analyzer.

Isotope fine variation analysis was used for determining
the ratio of carbon 13/c^.rbon 12:
- in authenticity checks of spirits and foodstuffs,
- together with the Department for Analytical Chemistry of
the University of Vienna, for examining samples of
ascetic acid to differentiate synthetic vinegar from
spirit vinegar,

- by order of a producer of beverages, for analyses of the
carbon dioxide contained in mineral waters.

By order of Austrian companies, depth profile measurements
were made of powder particles and spectacle bows, using
the Auger-electron spectrometer.

The metallurgic defect structure of intense-field super-
conducting magnets from niobium-titanium was examined by
means of transmission electron microscopy.

Work supported by the Fund for the Promotion of Scientific
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Research (FWF) was concluded, concerning the construction
of an atomic beam spectrometer for the investigation of
lattice dynamics of solid surfaces.

Sales of columns for high-pressure liquid chromatography
(HPLC) continued to grow during the past year. The range
of types available was considerably extended; separation
materials available at short notice were doubled.

Radioisotopes and By order of Austrian firms and of the International Atomic
labelled compounds Energy Agency (IAEA), encapsulated radiation sources were

produced, as in previous years: iridium 192, cobalt 60,
selenium 75 and thulium 170.

The production of radioactive iridium wires by irradiation
with thermal neutrons in the ASTRA Reactor was increased.
They are used for the therapy of local tumours.

For customers and for the Research Centre's own labelling
requirements, primary radioisotopes were produced by
neutron irradiation.

Seibersdorf is the only institution in Austria to develop
and produce radiopharmaceuticals (labelled with technetium
99m, indium 11, iodine 123 or iodine 131), thus preventing
Austria to become totally dependent on imports in this
important field of medicine. Due to the close cooperation
with medical experts, special compounds can be produced
which are not commercially available.

More than 650 curie were produced of molybdenum 99, the
parent nuclide of technetium 99m; approximately 2.5 curie
of extremely pure technetium 99m were produced per working
day and further processed: Ten different types of
technetium 99m radiopharmaceuticals ready for injection
were delivered regularly to institutes of nuclear medicine
in Vienna.

An inhaler for the production of an aerosol of human-
albumin-mi 11i-microspheres labelled with technetium 99m
was produced several years ago for use in pulmonary
diagnosis. The degree of deposition of the inhaler is
considerably higher than that of conventional systems.
Human-albumin-mi 11i-microspheres were used as aerosol for
the diagnosis of acute pulmonary embolism.

Radiopharmaceuticals labelled with iodine were produced
once to twice a week, mainly on the basis of the imported
cyclotrone nuclide iodine 123.

Lipophil indium 111 compounds were synthesized for
labelling thrombocytes and leucocytes for diagnostic
applications.
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By order of ÖMV Aktiengesellschaft, mineral oils were
labelled with iodine 131 once a month.

For Austrian and foreign companies in the cosmetics
industry, highly complicated multi-phase syntheses were
carried out of compounds labelled with carbon 14, many of
which were used for the safety evaluation of substances.

Technical
application of

isotopes and
radiation

Optimization and rationalization effects with great
economic advantages can be achieved by using tracers in
industrial production processes.

Investigations by order of AMAG-Montanwerke Brixlegg,
Tyrol, were to optimize the process of copper
electrolysis; the project was promoted by the Research
Promotion Fund for the Austrian Industry (FFF). Organic
inhibitor substances are added to the electrolyte in order
to reduce undesired side-effects, After conclusion of the
long-term tests for determining the influences of
temperature and composition of the electrolyte on the
decomposition of thiourea, the measuring equipment was
installed at the plant. An improvement in the quality of
the pure copper is to be expected by constant checking of
the thiourea concentration of the solutions.

By order of österreichische Tribologische Gesellschaft and
in cooperation with a department of the Technical
University of Vienna, investigations were carried out to
determine the mechanism of the transport of lubricating
oil in the porous bearings of vacuum cleaner motors. For
this purpose, the oil contained in the external felt ring
- one of three surrounding the porous bearing and serving
as oil store - was labelled with iodine 131. The tests
showed that an exchange of the lubricating oil of the
three felt rings and of the porous bearing had taken place
after the motor had been running for some 150 hours.

The tracer method using sodium 24 and acoustic methods
were applied for localizing leakages in non-accessible
pipelines and containers.

Methods of radiation chemistry today are used in large-
scale production all over the world. Though Austria
imports radiation-chemical products worth about a hundred
million schillings each year, the methods are still not
known widely enough. On account of the great advantages
they offer vis-ä-vis conventional methods, especially with
regard to the environment and resources of raw materials
and energy, new fields of application ere opened up
constantly. The Research Centre has intensified its work
in this area; projects under contract were mainly
concerned with radiation hardening of impregnations and
coatings, crosslinking of thermoplastics and elastomers,
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investigations of the resistance of plastics against
radiation and tests examining the radiation-chemical
decomposition of pollutants in water and air.

The influence of different preparation media on
conservation was examined for the conservation of wetwood
by means of freeze drying. For this purpose neolithic and
younger conifers were soaked in aqueous solutions of
monohydric and polyhydric alcohols and ether alcohol and
vacuum freeze-dried after deep-freezing.

Work which had started in 1985 for an international
comparison of methods for wetwood conservation was
continued. Wood samples from North America, Europe, Japan
and Australia were freeze-dried according to a method
developed by the Research Centre and afterwards conserved
by saturation with an impregnating substance suitable for
radiation hardening.

A method was developed for the conservation of old
fabrics, braids and cords, using resins suitable for
radiation hardening.

A study made in 1985 of the impregnation of leather for
quality improvement was followed by an order placed by an
Austrian leather-processing firm. Cattle wet-blues were
impregnated with aqueous monomer and resin emulsions,
which were afterwards subjected to graft polymerization in
the leather fibre by means of catalysis or radiation.

In the field of electron hardening of coating layers,
orders were received from Austrian companies for
irradiations as well as the production of samples of
coatings on different bases.

Work subsidized by the Research Promotion Fund for the
Austrian Industry (FFF) was continued together with an
Austrian company to develop a method for the production of
abrasives, concentrating on the optimization of product
qualities. A pilot plant is built for testing the stage of
maturity for industrial production and for demonstration
purposes.

Following the development of methods of radiation
chemistry for the production of laminates, an order was
received for developing resins suitable for radiation or
thermal hardening. Samples were tested regarding their
applicability for the manufacture of overlay papers.

Further gamma irradiations of plastics and other materials
were undertaken for Conseil Europeen pour la Recherche
Nucleaire (CERN), with doses of up to 10 gigarad. The
material behaviour was investigated for information about
the maximum duration of exposure to high radiation.
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With the support of the Fund for the Promotion of
Scientific Research (FWF), the project concerning the
radiation-chemical decomposition of trichloroethylene and
perchloroethylene in drinking water entered its second
phase.

The number of orders received from Austrian firms for
radiation sterilizations of medical and pharmaceutical
products increased.

Management and
storage of

radioactive waste

During the operation of the incineration plant for
radioactive materials, further measurements of the
decontamination behaviour of the filters were made for
different radionuclides. Material tests for conditioned
waste centred on cement content, humidity, resistance to
pressure and leaching rates.

Research in waste management was concerned above all with
the development of methods for drying waste sludges or
solutions and the conditioning and detoxication of toxic
waste (particularly of organic waste containing chlorine).

By order of the government, radioactive waste was further
collected from hospitals, university departments and
industrial enterprises in Austria for conditioning and
intermediate storage.

In the wake of the Chernobyl accident there was an
increasing contamination of filters of ventilation
systems. According to a decree of the Federal Ministries
for Health and Environmental Protection and for Social
Affairs, the Research Centre Seibersdorf was entrusted
with the disposal of the filters.

The retention qualities of different types of clay were
investigated with regard to suitable geological barriers
for waste deposit sites.
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MEASURING
TECHNIQUES AND

INFORMATION
PROCESSING

The application of advanced electronic components and new
sensors in flexible system integration, progress in the
development of analog and digital signal processing for
optimizing automatic control and the utilization of
scientific know-how for innovation lead to new products
or products with new qualities and contribute to the
economical use of energy and raw materials.

Measuring and
sensor techniques

The measurement of electric and non-electric quantities is
one of the bases for work in materials research and energy
technology, building, medicine, environmental protection
and technology, as well as for control processes in
research and industry.

Radiometrie measuring techniques are used to solve special
problems incurred by industrial companies with
measurement, control and automation in production.

With the support of the Chamber of Commerce for
Vorarlberg, technical problems encountered in the textile
industry were analyzed and proposals made for solutions,
together with the companies and the Textile Institute of
Vorarlberg. The object was to find out which parameters
relevant for arranging the warp threads might cause
problems in weaving and therefore have to be kept constant
within close limits (controlled) and which may be altered
in favour of saving raw materials and energy or stepping
up production.

A radiometric method is used for locating underground
pipelines made of non-metallic materials. By order of the
gas supply company for the province of Burgenland, the
communal gas supply network at Klingenbach with a total
length of 6 kilometres was measured in 1986. So far, a
total of 48 kilometres of pipelines has been measured in
Burgen land.

Laboratory tests performed by order of an Austrian company
showed that moisture measurements of brown coal directly
at the conveyor belt can be made by means of neutron
radiography, with a precision of +_1 percent of weight for
a moisture content of 10 to 70 percent of weight.

Moisture measurements of wood chips were made for a
producer of chip boards, with the result that the
development of a system seems feasible which controls the
additives in dependence on the moisture content of the
wood chips fed into the plant.

Investigations by order of ÖMV Aktiengesellschaft were to
determine the liquid level in two distillation columns of
the ethylene plant at the Schwechat refinery, Lower
Austria. The depth profiles measured inside the column
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yielded valuable information about the working performance
of the system.

Following an enquiry, investigations were carried out by
means of transmitted light and infrared camera, to
recognize foreign fibres in cotton.

Together with the licensee Landis & Gyr Gesellschaft
m.b.H., Vienna, a plant was built at Seibersdorf for the
calibration of heat meter components. It consists of one
THERMOKAL system, two COMPUKAL systems and one VOLUKAL
system. Platinum resistance temperature sensors, heat
meter computers and volume measuring parts are calibrated
by the Federal Office of Calibration and Measurement
(Bundesamt für Eich- und Vermessungswesen).

A further small series was built of the digital current
integrator DCI 8500 and delivered to institutions at home
and abroad. The development of the terminal T 8500 and the
menu programme for an extension of the functions of the
digital current integrator DCI 8500 was concluded. A
battery high-voltage is available as an option.

For the Federal Ministry for Defence, a demonstration
system with automatic zero point check was developed for
measuring electrostatic continuous fields.

Upon enquiries from interested parties, the following
options were developed for the partly automatic weather
observation station METEODAT S:
- probe for measuring the radioactivity in the air,
- multi-V24-interface board for connecting other data-
processing equipment.

The extended METEODAT S station (equipped with 33 sensors)
at the Sonnblick observatory, Salzburg, was set in
operation.

A data-recording system was installed for the
computer-aided collection of meteorological data at the
Vienna-Schwechat airport; it consists of a pre-processor
and a DEC professional computer and serves for
- receiving meteorological data from the MEDAS data
network as well as information about temperatures and
runway conditions,

- measurement of dewpoint and air pressure,
- graphic representation of the measured values via screen

and plotter,
- storage of the mean values on magnetic disk.

For testing the efficiency of defrosting agents, an
extended partly automatic weather station METEODAT M with
special sensors (ten channels) was installed in a car.
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For a reading device for the blind with sound
reproduction, the recognition of letters has to take place
at a speed of 20 symbols per second, with minimum error
toleration; standard configurations, however, can read
only 5 symbols per second. A system was developed in which
the time-critical process - recognition of the gray scale
value - is performed as a parallel process so that the
required reading speed is obtained.

Radiation
measuring

techniques and
dosimetry

Upon orders received, further secondary standard dosimetry
systems were manufactured and, after calibration,
delivered to dosimetry laboratories and radiation therapy
stations abroad.

By order of the International Atomic Energy Agency (IAEA),
a self-checking reference dosimeter system was developed
for postal dose intercoinparison. Testing in primary
standard dosimetry laboratories is shortly to be
concluded. Afterwards the system will be used by the
secondary dosimetry laboratories of the worldwide IAEA/WHO
network for checking the measuring precision of national
standards.

A measuring probe was developed several years ago for
airborne radiation monitoring by helicopter. An area of
200 square kilometres can be surveyed from a height of 30
to 100 metres in one hour only. A further small series was
manufactured by order of the Federal Ministry for Defence.

The radiation measuring gauge AVG 85 was developed for use
in radiation protection training courses and schools. A
small series was built after after testing for conformity
to Austrian standards. Ten units were delivered to
österreichischer Bundesverlag Ges.m.b.H., Vienna.

The highly versatile radiation protection survey meter
SSM-1 is a new development tailored to military and civil
protection requirements. It is suitable for gamma dose
rate measurement and alpha/beta/gamma contamination
monitoring. Auto-ranging from 0.1 uSv/h to 5 Sv/h, it
covers an extremely wide operating range from natural
environmental background up to very high dose rates.
GM-counters are used as probes; measuring quantities are
indicated on a liquid crystal display, digital and analog
with bargraph.

The laboratory for measurement and dosimetry of
non-ionizing electromagnetic radiation (above all
high-frequency radiation and microwaves) was completed;
instrumentation was installed. Currently radiation
protection measurements can be made of electromagnetic
field intensity and power density in the range from 10 Hz
to 2.45 GHz.
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Electromagnetic radiation emitted by electric and
electronic equipment can cause mutual interference. The
precise measurement of all parameters of electromagnetic
compatibility (EMC) is highly difficult and can be
performed only in fully shielded anechoic rooms. Methods
for EMC-rneasurement were developed using the laboratory
for measurement of non-ionizing radiation. Several orders
were carried out for Austrian electronic companies.

The personnel monitoring service, which is required by law
for radiation workers in Austria, evaluated some 14.500
thermoluminescence dosimeters per month, using fully
automatic systems. Data were recorded in the central dose
register.

By order of the Federal Ministry for Building and
Technology, further measurements were made of the
shielding effects provided by building materials and
shelter walls against gamma-radiation. In-situ measure-
ments were undertaken at various shelters to examine the
protection they offer against nuclear radiation.

Signal processing,
monitoring and

control techniques

Micro- and minicomputers were used for specific problem
solutions in building functional units for control
equipment or were combined to form systems with
distributed intelligence. Work concentrated on improved
realtime performance, questions of fail-safe
(re-configuration of equipment), signal transmission and
self-recognition of partial failures or operator's errors.
Programmes were drawn up for the control of plant
operation and processes.

A further small series was built of the facsimile
receiving station FAXPRINT M. Systems were delivered to
the Federal Office of Civil Aviation, Vienna, to the
Federal Ministry for Defence and to meteorological
institutes in Yugoslavia.

After testing by customers, the triple frame antenna for
short-wave frequencies from 1.5 MHz to 20 MHz was further
developed with a view to suppressing cross modulation
properties. Improvements in the mechanical construction
led to a reduction in production costs.

For connecting computers and other units located in
different departments of the Research Centre, a ring area
network with time segmented optical pulse transmission
(TOP-NET) was installed. Information is transferred by way
of a time multiplex process with fixed frame format, using
a fibre optic light guide system. The transmission time is
one millisecond - independent from network load. In 1985,
a licensing agreement was concluded with Krone
Gesellschaft mbH, Trumau, Lower Austria, under which a



18

number of further developments and improvements were made.

The FmC-2 moisture meter and the measuring gauge for the
fast determination of the grain size distribution in
sands, in combination with the HYDROCONTROL system for
controlling the addition of water, are used for automizing
and optimizing the production of concrete. A prototype was
built and subjected to long-term test series, together
with Förderanlagen und Maschinenbaugesellschaft mbH and
Allgemeine Baugesellschaft A. Porr AG. Subsidies were
received from the Research Promotion Fund for the Austrian
Industry (FFF) and the Federal Chamber of Commerce.

By order of Allgemeine Baugesellschaft A. Porr AG, a
HYDROCONTROL system for moisture measurement and water
dosage was installed in a plant producing precast concrete
parts in Vancouver, Canada. The system measures the
moisture of sands in two silos and calculates and controls
the water dosage for two mixers operating in alternation.

Together with Bleiberger Bergwerksunion (BBU) AG, a system
for density measurement and mixer control for cement paste
was developed and set in operation. The mixer control was
designed and programmed by BBU on the basis of a card
system with integrated BASIC for density measurement,
which was developed at the Research Centre. The system
permits the automatic processing of cement and is thus an
important contribution to the rationalization of the
plant.

The construction of a prototype system, by order of
Leinweber, Wiener Neustadt, for signal recognition, signal
processing and automatic control of a rotary pelleting
machine was concluded.

Under a consulting agreement with Hermann Hirsch, Klagen-
furt, Carinthia, an automatic system was designed and
built for applying liquid glue to endless bands of
variable width. A new pneumatic/electronic sensor allows
the exact positioning of the glue along the cutting edge.

For the quality control of transformers (10 types with an
output ranging from 50 VA to 2.500 VA) a computer-
controlled test station was developed and built by order
of Trafomodern, Lower Austria. After insertion of the
transformers by hand measurements are made automatically.
The test programmes are drawn up via menu-controlled input
and stored on disk under code numbers. Errors and
statistical data are recorded by printer.

A test system for wafer cups was developed and built for
Franz Haas Waffelmaschinen-Industrieges.m.b.H., Vienna.
A defined number of cups has to be tested for holes in
intervals of two seconds. A selection is made by pressure
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measurement, the faultless cups are stacked.

By order of a Viennese firm, a concept was drawn up for
the automatic packaging of chocolate cubes.

Central heating stations with furnaces for biogenic fuels
can be run economically only with extensive automation. At
the community of Seibersdorf, Lower Austria, a heating
station was built in 1986 for heating eighty houses by
burning straw. The automatic furnace control was developed
jointly with Franz Sturm KG, Vienna. The large-weight
straw bales are transported by a crane (carrying power 1
ton) from the stored stacks to the cutter. A microcomputer
control with input/output periphery was built for fully
automizing the crane.

Radioactive iridium wires are used in radiation tumour
therapy - a method new in Austria. Together with the
Radiation Therapy Department of the Hospital of the City
of Vienna-Lainz, the afterloading unit MINIRAD was
developed and built for the automatic transfer of the
radiation sources into the needles used for irradiation.
A licensing contract for manufacturing and worldwide
distribution was concluded with a company in the Federal
Republic of Germany.

Scientific-
technical

data processing

Work concentrated on software requirements for the
application and improvement of micro- and miniprocessors
used for scientific experiments, industrial plant and
equipment or communication systems, with special emphasis
on the application of realtime systems, computer graphics,
cross-development methods, interactive intelligent user
interfaces and higher programming languages.

The FORTRAN programmes NETFLU and NETGAS were drawn up for
calculating and simulating complex interconnected water
and gas pipe networks. By combination with acoustic
emission analysis an improved method was developed for
determining the transport capacity; it can be used for
describing both actual conditions (e.g. in case of
shortages of supply) and targets for alterations and
extensions.

The development of single components for the CHILL
compiler was continued, together with Alcatel Austria
GmbH, Vienna. - Another project was concerned with the
public btx pay-terminal: Prototypes were installed
according to the different requirements of users in
Sweden, Switzerland, the Federal Republic of Germany, the
Netherlands and Austria. Maintenance software was
developed for the options printer, paycard-reader, coin
evaluation facility and data encoding unit.
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Work with Digital Equipment Corporation, Vösendorf, Lower
Austria, was concerned with the extension of the graphic
package BaGS for DEC computers, under consideration of the
ISO standard graphic core system. New functionalities
(e.g. text/graphics integration) were introduced; a user
manual was compiled. - Work was continued for a three-
dimensional graphic package for dynamic object
presentation.

The software package developed by order of österreichische
Philips Industrie Ges.m.n.H., Vienna, for the graphics
terminal of a security system for monitoring industrial
plants and buildings was installed. - Another project was
concerned with establishing a realtime operating system
core and user software for a microprocessor system for
weighing in steel production.

Applied software
and

information systems

The computer programme Pollapse (Pollution and Forest
Collapse), which presents the development of forest damage
over periods of time, incorporates the potential effects
of some four million pollutants on trees, soils and soil
organisms. Different damage hypotheses postulate different
development periods, which - by the geographical
information system (GIS) ARC/INFO - are converted into a
series of geographical maps depicting the position and the
extent of forest damage at different development stages.
These computer-plotted maps consider a wealth of details
and give an exact representation also of small areas so
that a direct comparison of map and real location is
possible in field research.

By order of the Federal Office for Environment, Vienna,
the geographical information system was used for
evaluating the measuring data collected by the radiation
early warning system of the federal government after the
reactor accident at Chernobyl, USSR. An algorithm was
developed for the conversion of point information into
area information.

The programme ADPIC/MATHEW was adapted for the
calculation of computer models; it calculates the three-
dimensional distribution of pollutants in the atmosphere,
taking into account the orography of the area. By means of
the geographical information system the calculated values
are represented in form of isopleths.

A programme was drawn up for a personal computer to
calculate the spread of waste gas plumes according to the
Austrian standard (Ö-Norm) M9440. Thus the spread area can
be indicated before starting with emission measurements
using the sulphur hexafluoride method. The calculated
values can be compared with the measurement results.
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The Literature Information Service Seibersdorf with
on-line access to host computers in Europe and the USA
handled enquiries from clients and staff members for both
retrospective search and current awareness services. Ten
host computers with a total of more than 250 data banks
are available. Literature published in Austria in the
fields of energy, physics, mathematics was collected,
processed and distributed to the data banks INIS, COAL,
NTIS and INSPEC.

Work was started on establishing a data bank Chernobyl,
documenting the situation before the reactor accident,
determining alterations caused by the accident, describing
the development of the radionuclide concentrations in air,
soil, water and food over periods of time and creating a
data base for assessing long-term biological effects on
the population.
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ENVIRONMENTAL
PROTECTION,

HEALTH AND FOOD

In 1972, the Club of Rome predicted a shortage of raw
materials, an enormous increase in environmental
pollution, a decrease in food production and thus a
decrease in the world population. The shock induced by the
study has led to a world-wide reconsideration: Awareness
of the quality of the environment has become more pro-
nounced; scientific research provides the bases for
counter-measures by national legislation and international
agreements and guidelines. The Research Centre Seibersdorf
has been active in environmental research, technology and
protection for years.

Radiation
protection -

civil protection

After the first measurements of increased radioactivity
in the atmosphere close to the ground, following the
reactor accident at Chernobyl, USSR, the Research Centre
Seibersdorf immediately offered its services for
measurements and information to the public and to the
authorities. Up to the end of 1986, some 40.000 samples -
above all food, sugar-beet, grain, animal feed, ground and
surface waters and sewage sludge - were examined as to
their contents of radioactive substances. The
contamination and incorporation measuring systems were
used for the radiation monitoring of persons who had
stayed in the European part of the USSR. For Austrian
firms, measurements were made of products subject to an
export declaration stating their recognition as safe.

In connection with these sample measurements, ring com-
parisons for gamma spectrometers and whole-body counters
were made with all interested measuring stations in
Austria; by means of special standard samples the measured
values were compared with those of foreign institutions.

Radiation monitoring of staff members of the Research
Centre, required by law, included dosimeter evaluation,
incorporation monitoring (urine analyses and whole-body
counting) and working place check-ups.

For environmental monitoring, radioactivity was measured
in the air, in ground and surface waters, in the vicinity
of the Research Centre.

Continuing a project commissioned by the Federal Ministry
for Building and Technology, numerous radon detectors were
used for determining the radon concentration in various
rooms and afterwards compared with each other.

By order of the Federal Ministry for Health and Environ-
mental Protection, immission measurements of radio-iodine
were made in districts situated near the Austrian border
and fallout radionuclides were measured in air and soil
samples collected in these areas.
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For civil protection purposes, shelters were tested as to
shielding effects of walls and ceilings against gamma
radiation and the efficiency of ventilation systems and
other components.

For hospitals, surgeries, public authorities and trade and
industrial enterprises, licensing certificates were issued
for the installation and operation of radiation
facilities, isotope instruments and equipment for handling
radioactive substances. Periodic leak tests of radiation
sources and investigations of the decontamination
properties of lacquers and paints were continued.

The Training Centre for Radiation and Environmental
Protection provided instruction for industrial and medical
radiation workers, as required by law. Courses in
radiation protection were held for members of executive
organizations and emergency squads.

Environmental
research and

analysis

First steps towards reducing the growing pollution of the
environment by heavy metals and organic substances are the
determination and analysis of the pollutants which are
emitted, for instance, by industrial plants, power
stations or households or affect man in his working
environment or by incorporation in the food. Other
activities were to assist companies and authorities in
planning, designing and realizing methods of environmental
technology and new products not harmful to the environ-
ment. System studies and analyses, model computations and
compatibility tests were carried out to determine the
environmental effects of large-size industrial plants
already at the planning stage.

The documentation by means of the geographical information
system of the Rosalia forest of the University of
Agriculture Vienna - a forest region in Lower Austria
extremely well documented for study purposes - was
concluded. The target of a system study of this area was
the establishment of suitable instruments for the early
recognition of forest damage as basis for deciding on
counter-measures. Work was promoted by the provincial
government of Lower Austria and the Federal Ministry for
Science and Research.

Environmental monitoring was carried out by order of the
builders of the coal-fired power plant Dürnrohr, Lower
Austria. The aim is to cover possible effects of the plant
operation on the environment. 1986 was the fourth project
year; this first phase of the investigation programme,
which is to continue for several years, yielded
comprehensive data about the range of basic pollution
hazards in the Tullnerfeld area before the start-up of the
plant.
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To determine the spread of waste gas plumes of individual
emitters located in an industrial area with several plants
emitting pollutants, a precise and selective tracer method
using sulphur hexafluoride was developed during the past
years. - By order of österreichische Elektrizitäts-
wirtschafts-AG, measurements were made of the waste gas
plume emitted by the Diirnrohr power station. The aim was
to determine the share in the immission values in the
environment during trial operation; the measured
quantities were very low. - A further series of six
measurements was made for an Austrian industrial company.

Equipment for emission measurements of flue gases and
other waste gases was acquired and tested. Sampling for
determining any type of pollutant can be made by means of
a versatile sampler. First measurements were undertaken by
order of Austrian firms.

For a test of the waste incineration plant Flötzersteig,
Vienna, heavy metals were determined in pure and crude gas
for Technischer Überwachungsverein (TÜV).

Work by order of the Federal Ministry for Science and
Research was concerned with drawing up
- programmes containing basic principles and aspects of

administration for the research and technology plan
Environmental Technology,

- a programme for the topic Forest Damage Research,
- a study for the evaluation of environmental hazards due
to emissions of small furnaces, causing mutagenic and
carcinogenic risks for man.

A study was ordered by the Federal Ministry for Commerce,
Trade and Industry about innovation and new production
opportunities for the Austrian economy in the field of
environmental technology. It comprises an analysis of
research and development capacities, a programme for an
environmental technology data bank and case studies.

The method for measuring traces of heavy metals in hairs
was further developed and can now be used not only for
determining environmental hazards but also the trace
element metabolism of the human organism. Routine
measurements are made of twelve elements, five additional
ones can be determined upon request. Normal content and
range of fluctuations were calculated so that an increase
in toxic elements and a lack or rise in essential elements
can therefore be clearly established.

Asbestos from Canada, the USSR and Austria was examined
for traces of toxic heavy metals; significant differences
were observed between the individual asbestos types.

Investigations of heavy metals in the soil-water-plant
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system were concerned with the toxicity of cadmium and
zinc for oats and rape, the essential significance of
nickel for legumes, the extractability of heavy metals out
of soils by five different solvents and the availability
of numerous elements in forest ecosystems.

The combination gas chromatography/mass spectrometry was
used for analyzing qualities and quantities of natural
substances and new compounds as well as the structures of
environmental pollutants and their metabolites. - By order
of Austrian companies, used oils were examined for their
content of chlorinated solvents and polychlorinated
biphenyls.

The uptake from the soil of hexachlorobenzene by oil
pumpkin plants and its accumulation in the soil were
proved in pot tests and in a greenhouse test.

Lichens, on account of their uptake of sulphur dioxide
from the air, are an ideal bioindicator for this
pollutant. Since the isotope frequencies of sulphur in
sulphur dioxide depend on its origin (biogenous,
terrigenous, anthropogenous), the quantities measured in
lichens are an indicator for determining the shares of
emitters in the total immission in one area. For the
Forestry Administration of the Province Tyrol,
concentrations and isotope frequencies of sulphur, carbon
and nitrogen were measured in lichen samples.

A study drawn up by order of the Federal Ministry for
Commerce, Trade and Industry was concerned with
technologies for a reduction of environmental hazards in
using chemicals in agriculture.

In the first phase of a research and development contract
with the Chamber of Commerce for Lower Austria, gas
purification systems for small furnaces were selected and
evaluated, on the basis of an evaluation of systems for
large furnaces. A preliminary project is to establish the
bases for developing a prototype.

Under a consulting agreement, a multi-phase test programme
with cost assessment was drawn up for a flue gas
condensation process in which the pollutants are washed
out by the condensate.

DNA researcn
and

biotechnology

There are many environmental factors which may cause
damage to the desoxyribonucleic acid (DNA), the carrier of
genetic information. In order to secure the integrity of
the genetic material, these damages have to be recognized
by the cell and eliminated for DNA repair by specific
enzyme systems. Interference with or inhibition of the
repair processes may lead to late effects for the organism
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(e.g. diseases, mutations, early ageing or death of
cells). Specific methods of investigation, to be used both
in vivo and in vitro, were developed to detect what kind
of influence has affected the genetic information.

Apart from the activity of enzyme systems important for
repairing damages to the desoxyribonucleic acid, chromatin
structures can also determine the degree of DNA repair
processes. Poly(ADP-ribose) is a decisive regulation
factor in cells with varying DNA repair capacity, due to
its influence on the activity and function of chromatin.

Basic research in cooperation with the University of
California, San Francisco, USA, was concerned with
cancerogenicity and the influence possible by anti-
transformer substances. Compounds, which exercise
influence on the differentiation processes by modulation
of the poly(ADP-ribose)synthesis, and inhibitors of the
poly(ADP-ribose)polymerase make it possible to prevent
malignant tranformations of cells. This might have
practical consequences in radiation tumour therapy. The
project was financed to a large part by a grant received
from the USA.

Partly in cooperation with Allgemeine Unfallversicherungs-
anstalt (AUVA), Wien, seventy persons who had worked at
Shiobin at the time of the reactor accident at Chernobyl,
USSR, were examined for spontaneous and mitomycin
C-induced sisterchromatid exchanges in order to determine
genotoxic hazards.

Work continued together with hospitals in Austria and
Hungary to investigate the pathogenesis and aetiology of
diseases. Investigations concerning the influence on
DNA-repair processes of diseases and methods of treatment
were carried on.

Investigations were continued for the in vitro propagation
of spruce and birch with a view to the plantation of
"energy forests" of high-yield trees. Some 500 birch
plants were produced and acclimated in the greenhouse.
With spruce the aim was above all to propagate juvenile
micro-cuttings. Grafting and rooting were started at the
greenhouse in order to create a collection of clones.

Safety evaluation - Increasing safety requirements in using chemical,
toxicology pharmaceutical and cosmetic products have led to a growing

demand for the toxicological and microbiological testing
of substances. Legislation in Austria and many other
countries and above all international agreements call for
the evaluation of all types of chemicals to be recognized
as safe before they are released for public use and
consumption.
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The Research Centre Seibersdorf is Austria's largest
independent institute regularly performing tests of this
kind upon order. Basic investigations, as they are
required» for instance by the European Community (EC), and
comprehensive tests are carried out in accordance with
international and national Good Laboratory Practice (<3LP).
Investigations were undertaken by order of Austrian and
German industrial companies in the fields of acute and
subchronic toxicity, local compatibility, resorption and
toxicokinetics as well as teratogenicity. Substances
tested ranged from cosmetics and Pharmaceuticals to
technochemicals, insecticides and wood preservatives.

Fundamental studies were concerned with determining the
influences of heavy metals (nickel, copper, chromium) on
fishes such as salmo gaidneri, poecilia latipinna and
cyprenus carpio, which were used in ecotoxicological
investigations.

Test batteries available for recognizing the mutagenicity
pf a substance comprise simple short tests with micro-
organisms, tests with tissue culture cells, micronucleus
tests, chromosome analyses and complex tests with animals,
as for instance the dominant lethal test. By order of
industrial companies at home and abroad, technochemicals
and Pharmaceuticals were examined as to their mutagenic
properties and genetic toxicity.

For a project of the International Atomic Energy Agency
(IAEA), chromosome analyses were made of persons exposed
to radiation.

Research in
the system

soil-water-plant

Optimized agricultural methods are necessary to overcome
problems of nutrition connected with the growth of the
world population, the desire for a higher standard of
living, increasing hazards to the environment and rising
costs of energy.

The investigations promoted by the Federal Ministry for
Science and Research of nitrogen fixation by cultivated
legumes such as pea, lentil and bean were continued.

Tests promoted by the Federal Ministry for Agriculture and
Forestry to examine the uptake of magnesium by plants from
different soils with varying water content were concluded.

Long-term tests in large containers made from concrete
rings and filled with three different types of soils were
undertaken to determine the effects of fertilization using
composts derived from grape seed groats, farmyard manure,
sewage sludge and waste in comparison to NPK commercial
fertilizer. Lettuce and gladiolus were cultivated during
the third year.
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By order of the Federal Ministry for Science and Research,
the coordination of the scientific sub-programme for the
bio-energy converter at Vilafranca del Pened£s, Spain, was
continued. Work concerning the question whether grape seed
groat composts can be used as inoculation substrate for
mycorrhizae in grapevine cultures was concluded. In pot
tests the compost led to an increase in growth and in the
phosphorous uptake of cuttings and micro-propagated
plants.

By order of the Austrian Association for Agricultural
Research (österreichische Vereinigung für Agrarwissen-
schaftliche Forschung, ÖVAF) and the Agricultural
Cooperative Society of Lower Austria (Niederöster-
reichische Saatbaugenossenschaft), work was continued for
the production of potato clones freed from viruses by
means of plant tissue culture and for the in vitro
propagation of virus-free seeds.
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INDUSTRIAL The Austrian economy is currently characterized by a major
CONSULTING structural change. With introduction phases and life

cycles of new products becoming shorter and calls for cost
reduction more stringent, companies increasingly rely on
research and development by external institutions. Small
and medium-sized enterprises, lacking the capacity for
undertaking research and development on their own, have to
cooperate more closely with research institutes than large
companies, which can afford their own research
departments.

More than 25 years' experience in carrying out complex
research assignments, developing new systems and
manufacturing prototypes and small series are the basis on
which the Research Centre Seibersdorf assists the Austrian
industry in solving technical problems and launching
innovative products on the market.

Product-oriented
technology
consulting

Consulting contracts were concluded with the Chambers of
Commerce of six Austrian provinces during the past years
to facilitate the access to the Research Centre's know-how
for Austrian companies. Consulting was provided for more
than 50 firms in 1986.

The First Austrian Technology Centre ECO TECH was founded
by the provincial government of Lower Austria in 1985 and
installed at the Research Centre Seibersdorf. The aim is
to make the best possible use of the development potential
available in Lower Austria, in cooperation with ECO PLUS
Betriebsansiedlung und Wirtschaftsförderung Gesellschaft
m.b.H. Three companies started work in 1986.

In 1986, the Technology Transfer Centre (TTC) Leoben was
founded by the federal government, to be run by a depart-
ment of the Mining University of Leoben, a branch office
of the Research Centre Seibersdorf and the regional office
of the Federal Ministry for Public Economy. Activities are
to concentrate on environmental technology and materials
research.

Preliminary work was undertaken together with Burgen-
ländische Industrie- und Betriebsansiedlungsgesellschaft
m.b.H. for the establishment of the Technology Transfer
Centre (TTC) Burgenland.

Computer-aided
engineering and

design (CAE, CAD)

Modern design methods such as CAD were used more
extensively for manufacturing prototypes and pilot series
of products developed at Seibersdorf as well as for
manufacturing by order of customers. Two CAD systems
(Matra Data Vision) are available. One of the major issues
was the design of components not readily available on the
market such as handling systems, precision guiding
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carriages, gripping devices for industrial robots and
kinematic elements, with special emphasis placed on
know-how, the use of specific materials and highest
precision with regard to function and quality assurance.

Work undertaken by order of WEKA Handelsgesellschaft
m.b.H., Salzburg, was concerned with the design of a
machine for the banding of banknotes of different sizes.

A universal gripper was designed for the machining of work
pieces, capable of extending two or - by electronic
control - three jaws depending on the geometric form of
the work piece: Two jaws are used for the clamping of
prisms from inside or outside, three jaws for the clamping
of spherical work pieces. Sensors at the jaws which are
sensitive to pressure allow the precise regulation of the
motor power.

Practical experience in the application of CAD/CAM
techniques for building special machinery and manufactur-
ing systems was collected and is made available upon
request as service for Austrian firms.

Computer-aided and
computer-i ntegrated

manufacturing
(CAM, CIM)

The special know-how acquired during many years in
developing, designing and building equipment for handling
radioactive materials was used for manufacturing complex
systems which can automatically carry out functions such
as screwing, welding, changing and positioning without
manual interference. The necessary gripping, turning,
placing and releasing movements called for ambitious
solutions not only in design but - with regard to power
transmission - also in the manufacturing techniques. The
programme offered ranges from the development and
manufacture of individual components and special machines
to overall problem solutions for production processes in
industry.

By order of Austria Alu-Guß Ges.m.b.H., Ranshofen, Upper
Austria, chucks were designed and manufactured for the rim
working lathe IMT with drawhook and central mechanical
clamping mechanism. They are equipped with splash guards.
The centering and clamping hooks for the five types of
rims are inter-changeable.

A group of CNC wood-working machines was designed and
manufactured by order of a Viennese firm. Their character-
istic feature is the combination of a rigid steel frame in
order to avoid vibrations, heavy high-speed motors with a
power of up to four kilowatt, extremely high precision
requirements and digitally adjustable machining positions,
controlled by high-precision spindle drives and spherical
liners.
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A double gripper system for the handling of BMW intake
manifolds was designed and manufactured for ASEA-ESAB
Robottechnik, Brunn am Gebirge, Lower Austria. Two
parallel grippers, which can be controlled independently
from each other and turned by 180 degrees, are arranged at
the ends of a yoke. The symmetrical movements of the
parallel jaws are achieved by a central balancing cog-
wheel. Axial and turning movements of the grippers are
performed pneumatically. Inductive and optoelectronic
sensors monitor all functions of the grippers and the
positions of the intake manifolds.

By order of Georg Riha Foto-Werbegesellschaft m.b.H.,
Vienna, an oscillation-free suspension device was designed
and built for mounting a turnable camera at a helicopter
for aerial photography.

Marketing concepts,
technological

market research

By order of the Federal Ministry for Science and Research,
a study was made of specific problems encountered with
technology transfer between newly founded companies and
university departments.

Together with the Austrian College and the Association of
Austrian Industries, a series of lectures/working groups
was organized for the European Forum Alpbach under the
title: New Information Technologies - The Key to Problem
Solution (Neue Informationstechnologien - Schlüssel zur
Problemlösung).

Together with the working group Automation Techniques in
Austria (Automatisierungstechnik in Österreich, atö), the
Second atö Information Meeting was held at Graz, Styria,
under the heading: New Automation Techniques -
Opportunities for Small and Medium-sized Enterprises.

Participation in national and international trade fairs,
exhibitions and presentations, advertising in technical
journals and direct mail campaigns served to inform the
public about new developments from Seibersdorf -
especially in the fields of microelectronics, measuring
techniques, design and manufacture of specific equipment
and automation as well as environmental research and
protection.

Technology
scenarios,

branch studies and
technological

corporate planning

With stagnating markets, competition is growing fiercer on
individual sectors of industry. The rising influence of
new technologies on industrial production calls for a
close investigation of the development and life cycles of
products, product groups and processes. Apart from
consulting, technology-oriented corporate planning and the
drawing up of scenarios and programmes are becoming more
and more important for Austria's industry, federal
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institutions and public corporations.

Under a project promoted by the Federal Ministry for
Science and Research, a highly flexible computer programme
was developed in 1985 for analyzing, simulating and
optimizing production processes. On the basis of this
programme the computer model GESMO was established for
evaluating enterprises for their potential to introduce
flexible automation; several Austrian firms were analyzed.

By order of the Association of Stove-setters and with the
support of the Federal Chamber of Commerce, a scenario was
drawn up for the future development of the stove-setting
trade and its products. Aspects of technology, environ-
mental compatibility, economic efficiency and market were
taken into consideration. Strategies were proposed for
securing the continuance of the trade for a medium-term
period.

A study supported by the Fund for the Promotion of
Scientific Research (FWF) was concerned with planning
strategies for implementing flexible automation in the
Austrian industry.

By order of the Socialist Party of Lower Austria, a
regional analysis was made of the province. On the basis
of investigations of historic and current economic
structures two different scenarios - an optimistic and a
pessimistic one - were worked out with the target to
define strategies for developing regional structures for
economy, qualification of labour and labour market, seen
from the technological angle on the basis of the
optimistic variant.
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