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The paper presents the results of scientometric analysis of data flows from the International Databases, over a
period since 1971 to 2011, on low-activated chromium alloys suitable for operation under extremely hard conditions
in nuclear and fusion reactors. A detailed analysis of three Databases makes it possible to obtain the data on tempo-
ral trends of publications and on contributions to them from different countries, as well as, to define the type of pub-
lications and their languages. It is shown that investigations and developments on low-activated chromium alloys are

of current importance.

During the recent decades the global energy con-
sumption used by all of human civilization has reached
an enormous scale: at present time 7 billion people use
more than 14 TWh. By projections, to 2050 the Earth’s
population will reach 9 billion and the world electricity
demand will be doubled [1, 2]. As, unfortunately, most
types of primary energy resources are fossil fuels (oil,
coal, gas), on the one hand, the environment is polluted
by greenhouse gases and ashes and, on the other hand,
the depletion of these resources is approaching (in 100
years at the most).

Besides the renewable energy sources (solar energy,
hydro- and wind power, biomass), the nuclear- and
thermonuclear power will be used as a reliable and safe
energy source. Actually, the making of nuclear and fu-
sion reactors requires development of materials working
under very hard conditions: intense neutron irradiation
(about 200...250 dpa) and irradiation initiated by hy-
drogen ion flows (about 4400 appm per year) and he-
lium ion flows (to 3500 appm per year), the dose build
rate being of about 40 dpa/per year. Moreover, severe
operating conditions are determined by sharp tempera-
ture variations, high mechanical stresses, (including
pulsed one), corrosion attack etc. Note that in the pro-
spective commercial reactors the neutron irradiation can
reach a level of 400 dpa, and the irradiation initiated by
hydrogen flow generation can be 20000 appm (for he-
lium 6000 appm) [3].

It is commonly recognized that the materials satisfy-
ing all the requirements are: oxide dispersion-hardened
steel (ODS), SiC/SiC composites, tungsten and chro-
mium alloys. The characteristic features of the above-
mentioned materials is a low induced radioactivity (that
is important for their waste disposal and reprocessing),
as well as, a high radiation resistance and perfect me-
chanical properties.

Previously, we have carried out the scientometric
analysis of data flows on SiC/SiC [4], tungsten [5] and
dispersion-hardened steel [6]. The present paper is
aimed to the analysis of data flows on the suitable V-Cr-
Ti alloy using three specialized International Databases:
Materials Science Citation Index (MSCI since 1991 to
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2011), International Nuclear Information System (INIS
since 1971), and Information Service for Physics, Elec-
tronics and Computing (INSPEC since 1969). The first
(MSCI), which has been established by the USA Insti-
tute for Scientific Information, performed abstracting of
500 world materials science journals, the second (INIS)
is composed by common efforts of all 158 IAEA mem-
ber-states, the third (INSPEC) is composed by the Brit-
ish Institute of Engineering and Technology and ac-
complish abstracting of 3500 world journals.

The results of automated retrieval of information
documents on low-activated vanadium alloys in each of
above-mentioned International Databases are given in
Fig. 1.

One can see that the total number of publications in
the Databases under consideration is approximately
80...110 papers with a sharp increase since 1995.

Distribution of information documents by main di-
rections of investigations into the low-activated chro-
mium alloys is presented in Table for each of Database
being investigated.

Fig. 2 presents the countries the scientists of which
carry out investigations and developments on low-
activated chromium alloys.

Among the Databases under consideration the lead-
ers are Japan, the USA and Russia.

Besides publications of scientists, taking part in in-
vestigations and developments under review, from the
countries indicated in Fig. 2,a, the MSCI Database in-
cludes the publications of scientists from Turkey, Spain,
S.Korea, India, Netherlands, Switzerland and Belgium
(in order of publication decrease).

MSCI | INIS | INSPEC
Irradiation effect 23.6% |22.9% | 28.0%
é(():ltllvatlon and transmuta- 23.6% | 18.1% 17.3%
Investigation of properties | 23.6% | 12.0% | 18.7%
Production techniques 18.2% | 33.7% | 16.0%
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Fig. 2. Distribution of different countries’
publications on chromium alloy data:
a— MSCI; b— INIS; ¢ — INSPEC

86

The INIS Database comprises, besides publications
from the countries indicated in Fig. 2,b, the publications
of scientists from China, Italy, Great Britain and
Ukraine.

The INSPEC Database comprises, besides publica-
tions of scientists from the countries indicated in Fig.
2,c, the publications of scientists from China, Italy, Tur-
key, Belgium and Portugal.

Fig. 3 presents the data on information sources in-
troduced into the corresponding Databases.

In the MSCI database a main type of publications
(see Fig. 3) are the conference proceedings (~ 58%), the
journal articles take the second place (40%).

In the INIS database the conference proceedings are
dominating (~ 53%) and the journal articles make ap-
proximately 29%.

The INSPEC database comprises ~49% of journal
articles and ~ 48% of proceedings.

A prevailing language in all the Databases under re-
view, as is seen from Fig. 4, is English (MSCI ~ 96%,
INIS ~ 77%, INSPEC ~ 99%).

Conferences
58.2%
Articles
Conferences 294%
32.9%
Reports
17 8%

493%

Fig. 3. Distribution of data sources by the type
of publications: a — MSCI; b — INIS; ¢ — INSPEC
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Fig. 4. Languages of publications on chromium
alloys: a — MSCI; b — INIS; ¢ — INSPEC

CONCLUSIONS

The fact that investigation and development results
on low-activated chromium alloys are published in
many conference proceedings, and that the scientists of
17 countries, including advanced countries, participate
in these investigations and developments, undoubtedly,
evidences on the urgency of the subject under consid-
eration. This conclusion is confirmed by the increase of
publications since 1995. One can expect that such a
tendency is still in progress as the increase of the resis-
tance to radiation damage of future reactor materials and
operating temperature rise should increase the efficiency
of power reactor facilities. It is concerned with the in-
creasing number of problems for corresponding investi-
gations into mechanical properties, temperature, stresses

and irradiation effects, corrosion attack (see, for exam-
ple, [7]).
REFERENCES

1. UNDESA, 2008. World Population to 2300. Unit-
ed Nations Department of Economic and Social Affairs

Report ST/ESA/SER.A/236.
2. EIA, International Energy Outlook, 2010, U.S.
Energy Information Administration (2010)

www.eia.doe.gov/oiaf/ieo.

3. S.Ishino. Fusion Reactors (Magnetically Con-
fined) — Tokamaks: Materials, in Encyclopedia of Mate-
rials: Science and Technology, Elsevier Science Ltd.,
2001, p. 3422-3430.

4. V.S.Voitsenya, A.G. Shepelev, T.A. Pono-
marenko. Prospects of using SiC/SiC composites in
fusion reactors (from the analysis of International Data-
bases INIS, MSCI, INSPEC) // Problems of Atomic Sci-
ence and Technology. Series “Radiation Damage Phys-
ics and Radiation Materials Science”. 2007, N 2,
p. 160-163.

5. 0.V.Krivchenko, Yu.P.Kurilo, A.G. Shepelev,
Optimum material for thermonuclear power of the fu-
ture // Problems of Atomic Science and Technology.
Series “Vacuum, pure materials, superconductors”.
2011, N6(76), p. 62-70.

6. A.G. Shepelev, Yu.P. Kurilo, O.V. Krivchenko,
0.V. Nemashkalo. Dynamics of data flows on nanos-
tructurally-hardened steel (ODS) (from the analysis of
International Databases INIS, MSCI, INSPEC) // Prob-
lems of Atomic Science and Technology. Series “Radia-
tion Damage Physics and Radiation Materials
Science”. 2013, N5, p. 134-136.

7. S.L.Dudareva, J.-L.Boutardb, R. Lésserb,
M.J. Caturlac, et al. The EU programme for modelling
radiation effects in fusion reactor materials: An over-
view of recent advances and future goals //
J. Nucl. Mater. 2009, v. 386-388, p. 1-7.

Cmamus nocmynuaa 6 peoaxyuro 16.10.2013 2.

AHAJIN3 BA3 JIAHHBIX INIS, MSCI, INSPEC OTHOCHUTEJIbHO JUHAMMKHU Y BJIUKALIANA
O MAJIOAKTUBUPYEMBIM CIIJIABAM XPOMA JIJ151 HICHIOJIb3OBAHMS B SIIEPHOM
U TEPMOSIJIEPHOM SHEPTETUKE
A.T. Illenenes, I0.11. Kypuno, O.B. Kpueuenko, O.B. Hemawkano

OO6cyXmaroTcs pe3yIbTaThl HAYKOMETPHUYESCKOTO aHaji3a HH(OPMAIIMOHHBIX TIOTOKOB B MeXTyHapOJHBIX 0a3ax
nmaHabIX ¢ 1971 mo 2011 rr. mo ManoakTHBHPYEMBIM CIUIaBaM XpOMa, KOTOPbIE IPHUMEHSUIACH JUIS KpaifHe TSKETbIX
YCIIOBUIT pabOThI SIIEPHBIX M TEPMOSACPHBIX peakTopoB. [1oapoOHbIi aHaIM3 TpeX yKa3aHHBIX aBTOMAaTH3MPOBaH-
HbIX ba3 MaHHBIX Ja1 BO3MOXKHOCTB MOJIYYUTh JAHHBIE O BPEMEHHOW NUHAMUKE MyOJHKAllUii, a TaK)Ke O BKIaJe B
HHUX KOHKPETHBIX CTPaH; ONpe/esIeHbl THITbI ITyOJIMKaluii ¥ ux s3bIkd. [1okazaHo, 4TO UCcIeqoBaHMs U pa3pabOTKU
MAaJIOAKTUBUPYEMBIX CILJIAaBOB XpOMa SABJIAIOTCA aKTyaJIbHBIMU.

AHAJII3 BA3 JIAHMX INIS, MSCI, INSPEC BITHOCHO JJMHAMIKHU ITYBJIKAIIA
O MAJIOAKTUBOBAHUM CILIABAM XPOMY JIJIsI BAKOPUCTAHHSA B SAI/IEPHIN
TA TEPMOSIJIEPHI EHEPTETHIII
A.I'. Hlenenes, FO.I1. Kypuno, O.B. Kpuguenxo, O.B. Hemawkano
OOTOBOPIOIOTHCA PE3YIFTATH HAYKOMETPUIHOTO aHANI3Y iHPOPMAaLifHIX NOTOKIB Y MiKHApOIHUX 0a3ax JaHUX
31971 no 2011 pp. Mo MaJIOAKTHBOBAHUM CILJIaBaM XPOMY, MPUIATHUX AJIsl BKpail BaXKKUX YMOB POOOTH SIIEPHHX 1
TEpMOSIICPHUX peakTopiB. JloKIagHWid aHami3 TPhOX 3a3HAUYCHHMX aBTOMATH30BaHMX ba3 NaHUX NaB MOMXIIUBICTH
OTPUMATH JaHi Ipo JUHAMIKy IyOJikamiil B 4aci, a TaKoX IPO BHECOK Y HUX KOHKPETHHMX KpaiH; BU3HAYEHO THIIH
nyOuikanii 1 ixai MoBu. [TokazaHo, 1110 JOCIIIKEHHS 1 PO3POOKH MAIOAKTUBOBAHUX CIUIABIB XPOMY € aKTYaJIbHUMH.
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