ISSN 1734-8412

ATl
of Achievements in Materials
and Manufacturing Engineering

_iﬁ'l.‘m‘thff as the organ of the World Academy of Materials and Manufacturing Engineering

Editor-in-Chief Prof. Leszek A. Dobrzanski me 25 ¢ Issue 2 * December 2007

e/ wwwiournalamme.arg L



' ! —— PUBLISHED SINICE 1992
J DuUrirnda
S — formerly as Proceedings on
of Achievements in Materials Achievements in Mechanical
AMME and Manufacturing Engineering and Materials Engineering

Published monthly as the organ of the World Academy of Materials and Manufacturing Engineering

N\
- Editor-in-Chief Editorial Board (

Prof. Leszek A. Dobrzanski - Gliwice, Poland Prof. Gilmar Batalha - Sao Paulo, Brazil
~  Prof. Emin Bayraktar - St-Ouen, France
' Deputies Editor-in-Chief Prof. Milan Brandt - Swinburne, Australia
South America Prof. Tara Chandra - Wollongong, Australia
Prof. Maria Helena Robert - Campinas, Brazil Prof. Antonio Cuhna - Guimaraes, Portugal

Prof. Marek Dollar - Oxford, Ohio, USA
Prof. J. Paulo Davim - Aveiro, Portugal
Prof. Sabahudin Ekinovi¢ - Zenica, Bosnia and Herzegovina

North America
Prof. George Totten - Portland, USA

Europe Prof. Renato Esposito - Naples, Italy
Prof. Jose Manuel Torralba - Madrid, Spain Prof. Spilios Fassois - Patras, Greece
Asia Prof. Swadhin Ghosh - Résrath, Germany
Prof. Yong Taek Im - Daejeon, South Korea Prof. Janez Grum - Ljubljana, Slovenia

Prof. Toshio Haga - Osaka, Japan

Prof. Abdel Magid Hamouda - Selangor, Malaysia
Prof. Stuart Hampshire - Limerick, Ireland

Prof. Lauri Holappa - Espoo, Finland

Australia
Prof. Kanaka Durga Vara Prasad Yarlagadda
- Brisbane, Australia

Africa Prof. John Barry Hull - Nottingham, United Kingdom
Prof. Abdalla Wifi - Cairo, Egypt Prof Mark James Jackson - West Lafayette, Indiana, USA
N\ Prof. Krzysztof Jemielniak - Warsaw, Poland (

- @ssociate Editors Prof. Jerzy Jedrzejewski - Wroctaw, Poland

Dr Mirostaw Bonek Prof. Yosef Katz - Beer Sheva, Israel

Dr Matgorzata Drak Prof. Andrzej Klimpel - Gliwice, Poland

Dr Klaudiusz Gotombek Prof. Ivars Knets - Riga, Latvia

Ms Marzena Kraszewska, MA Prof. Janez Kopac - Ljubljana, Slovenia

Dr Janusz Madejski Prof Karl Kuzman - Ljubljana, Slovenia

Dr Daniel Pakuta Prof. Anatolij Kuzmenko - Khmielnickiy, Ukraine

- Editorial Assistance N Prof. Petr Louda - Liberec, Czech Republic
Prof. Stanistaw Mitura - todz, Poland
Dr Anna Wtodarczyk-Fligier Prof Andrew Nee - Singapore, Singapore
Mr Adam Jagietto, MSc Prof. Jerzy Nowacki - Szczecin, Poland
Mr Grzegorz Krawczyk, MSc Prof. Abraham Ogwu - Paisley, United Kingdom (
i i Y Prof. Fusheng Pan - Chongging, China
- EEasllng Direct Prof. Mario Rosso - Turin, Italy
Dr Adam Polok Prof. Antonio Sousa - Fredericton, NB, Canada
Mr Piotr Zarychta, MSc Prof BoZo Smoljan - Rijeka, Croatia
INTERNATIONAL Prof. Jerry Sokolowski - Windsor, Ontario, Canada
m Prof. Zinovij Stotsko - Lviv, Ukraine
WORLD PRESS Prof. Jerzy Swider - Gliwice, Poland
Prof. Ming-Yen Tan - Singapore, Singapore
This journal is a part of Reading Direct, the free of charge Prof. Boris Tomov - Rousse, Bulgaria
alerting service which sends tables of contents by e-mail Prof. Marcel Van De Voorde - Brussels, Belgium
for this journal and in the promotion period also the full Prof. Senay Yalcin - Istambul, Turkey
texts of papers. You can register to Reading Direct at Prof. Bekir Sam Yilbas - Dhahran, Saudi Arabia



Journal

World Academy of Materials
and Manufacturing Engineering

Polish Academy of Sciences,
Committee of Materials Science,
Section of Metallic Materials

International Federation of Heat Treatment
and Surface Engineering

Association of Computational Materials
Science and Surface Engineering

Institute of Engineering Materials
and Biomaterials of Silesian University
of Technology, Gliwice, Poland

This Journal is sent to individual receivers from ca. 50 countries
of the world and is delivered to the National Libraries and
Universities and also to other scientific institutions in ca. 50
countries of the world. The electronic system of Reading Direct
allows to access to the electronic version of that journal on-line,
in the promotional period free of charge. This Journal is included
in the reference list of the Polish Ministry of Science and Higher
Education (6 points). The procedure leading to the citation of
that journal by Abstracting Services has already begun. The
efforts to achieve the financing for the Journal publication by the
Ministry of Science and Higher Education in Poland has begun.

INTERNATIONAL Gliwice 44-100, Poland

ul. S. Konarskiego 18a/366
WORLD PRESS e-mail: info@journalamme.org

Bank account:

Stowarzyszenie Komputerowej Nauki o Materiatach i Inzynierii Powierzchni
Bank name: ING Bank Slgski

Bank address: ul. Zwyciestwa 28, 44-100 Gliwice, Poland

Account number/ IBAN CODE: PL76105012981000002300809767

Swift code: INGBPLPW

Gliwice — Campinas — Portland — Madrid — Daejeon — Brisbane — Cairo

® 2007 International OCSCO World Press. All rights reserved
w0 The paper used for this Journal meets the requirements of acid-free paper

Printed in Poland

Cover story

The Colorado River
Basin in the United
States of America peri- 7
odically overflowed its | el '8 | N B
banks when snow from
the Rocky Mountains
melted and drained into
the river. In 1922 a com-
mission headed by
Herbert Hoover, then a
Secretary of Commerce
was formed to resolve
the problem. In result of
that the state governors
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this commission, on 24
November 1922 signed
Colorado River Compact
known also as the
Hoover Compromise to
split the river basin into
upper and lower halves
with the states within
each region deciding how
the water would be divid-
ed. This agreement
paved the way for the
Boulder Dam Project.
The initial appropriation
for  construction of
Boulder Dam was made
in July 1930, by which
time Herbert Hoover had
become a President of the United States of America. The dam, originally planned for a loca-
tion in Boulder Canyon, was relocated to Black Canyon of the Colorado River for better
impoundment, but was still known as the Boulder Dam Project. The work on the project
started on 7" July 1930. The project began officially on 17* September 1930. A
Congressional Act of 14" February 1931 officially named "the Hoover Dam' to honour the
then President of the United States of America. Hoover Dam is a concrete gravity-arch dam
located 48 km southeast of Las Vegas on the border between the United States of America
states of Arizona and Nevada. The dam is 221.4 m heigh and is the second highest dam in
the United States, because only the Oroville Dam is taller The dam length is 379.2 m, its
thickness — 200 m at its base and 15 m at its crest. 3.33 million m® of concrete were used
for the dam construction. It began in 1931 and was completed in 1935, over two years
ahead of a schedule. The Lake Mead is the reservoir created behind the dam, named after
Elwood Mead, who oversaw the construction of the dam. The Lake Mead has area of 639 km?,
backing up 177 km behind the dam and has 35,200 km?® of the volume (full pool) at an eleva-
tion of 372.3 m. Generators at the Dam's Hoover Powerplant began to transmit electricity
from the Colorado River a distance of 428 km to Los Angeles, California on 26* October
1936. Additional generating units were added in 1961. Water flowing from the Lake Mead
through the gradually-narrowing penstocks to the powerhouse reaches a speed of about 140
km/h when it reaches the turbines. Usually, no spillways or bypasses are utilised and all the
flow of the Colorado River passes through the turbines. The seventeen main turbine-genera-
tor combinations at this powerhouse generate a maximum of 2,074 MW of hydroelectric
power. Traffic across the dam is 13,000 to 16,000 people each day, with 8 to 10 million vis-
itors each year. The dam and the power plant are listed on the National Register of Historic
Places in 1981, and were designated a National Historic Landmark in 1985. The construc-
tion of the Hoover Dam project was included in 2003 by the BBC to the Seven Wonders of
the Industrial World. You can see the Hoover Dam on the one of the small photos on the
cover.

On the main photo on the cover you can see the Itaipu Power Plant as the largest oper-
ational hydroelectric power plant in the world, located at the Brazilian-Paraguayan border and
not far from the Argentinean border. The installed generation capacity of the plant is 14 GW,
with 20 generating units of 715 MW each. Each year the Itaipu Power Plant generates 75
TWh of electricity. In 2000 it achieved its generating record of 93.4 TWh. Total energy pro-
duction per 23 years is 1,483.6 TWh. The concept behind Itaipu Power Plant is the result of
heavy negotiations between two countries during the 1960s. The "Ata do Iguacu" (Iguagu Act)
was signed on 22™ July 1966, by the Brazilian and Paraguayan Ministers of Foreign Affairs.
On 26 April 1873, two governments of the states signed a treaty "for the development of
the hydroelectric resources of the Parana River" and founded "ITAIPU Binacional' as a compa-
ny that runs the Itaipu Power Plant. It is a binational undertaking run by Brazil and Paraguay
at the Parana River on the border section between two countries, 15 km north of the
Friendship Bridge. The project ranges from Foz do Iguagu, in Brazil, and Ciudad del Este in
Paraguay, in the south to Guaira and Salto del Guaira in the north. The name 'ltaipu" was
taken from an isle that existed near the construction site. /taipu, from the Guarani language,
means "singing stones". The construction work started in 1975. 12. 8 million m? of concrete
was used for the project ITAIPU. The height of the dam reaches 196 m, its length 7.76 km.
The lake created by this is 170 km long and contains 28 billion tons of water. Its area reach-
es 1,350 km? and its average width — 7 km. The maximum flow of Itaipu's spillway is 62.2
thousand m?/s, it is equivalent to 40 times of the average flow of the Iguacu Falls. The Itaipu
Dam is listed as one of the Seven Wonders of the Modern World, in a list compiled in 1995
by the American magazine Popular Mechanics.

One should think that in 2008 Itaipu will loose its dominating position in the World.
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