
 

Tel.:  +(40)-0372926401;  +(40)-0724537051 

EDITORIAL OFFICE AND ADMINISTRATION: EDITURA ŞTIINŢIFICĂ F.M.R., 
CALEA GRIVIŢA, NR. 83, SECTOR 1, O.P.12, COD 010705, BUCHAREST, 
ROMANIA 

           +(40)-0722696187;  +(40)-0724296800 
           +(40)-0722311272;  +(40)-0735547316 
Fax:  +(40) 021-31512 32 

E-mail: redactia@metalurgia.ro 
www.metalurgia.ro 

Readers from abroad can subscribe through Editura Ştiinţifică 
F.M.R. 
Conturile EDITURII ŞTIINŢIFICE F.M.R. 
 BANCPOST Sucursala Griviţa, Bucureşti 

RON: 82BPOS70706464746RON01   
ATEBANK ROMANIASucursala Bucureşti-Griviţa  
RON:     RO53MIND001000007585RO01 
USD:      RO67 MIND 001 00000 7585 US01 
EURO :  RO10 MIND 001 00000 7585EUR01 
             Copyright © 2011 Editura Ştiinţifică F.M.R.-
Bucharest, ROMANIA 
The copyright of parts from this publication is allowed with the 
written agreement of the editor. 
 

Prof. Gheorghe V. LEPĂDATU Ph.D 
EDITOR IN CHARGE  

Mihai Alin POP Ph.D 
PRODUCTION/LAYOUT

Bogdan FLOREA Ph.D 
  

MANAGING DIRECTOR EDITOR-IN-CHIEF  
Prof. Costin SCORŢEA Ph. D. 

MANAGER SCIENTIFIC PUBLISHING HOUSE 
F.M.R.:  

SENIOR EDITOR. Florentina Brândusa SCORŢEA 

 

METALURGIA 
INTERNATIONAL 

 
NO. 6 - 2011 

ISSN 1582 - 2214 
 
 
 

Romanian Metallurgical Foundation 
Scientific Publishing House 

HONORARY PRESIDENT OF  SCIENTIFIC PUBLISHING HOUSE 
F.M.R. 

EDITOR IN CHARGE  
Prof. Gheorghe V. LEPĂDATU Ph.D 

 

PRESIDENT HONOURARY STAFF 
ŞTEFĂNESCU DORU Ph. D., Ohio State University Columbus, S.U.A. 

(in alphabetical order) 
 

Chenguan BAI - College of Materials science and engineering Chongqing University, CHINA 
Constantin  DUMITRESCU - Member of Romanian Academy of Technical Sciences, ROMANIA 
I. IMRIŠ - Technical  University  of  Košice,  SLOVAK  REPUBLIC 
Jingshe LI - University of Science and Technology Beijing, CHINA 
W.M. NICOLA - Tri. State University Angola, Indiana, S.U.A. 
Qingguo XUE - University of Science and Technology Beijing, CHINA 
 

Zhengliang XUE - Wuhan University of Science and Technology, 

Gencang    YANG - Chongqing University, CHINA 
CHINA 

Zhenkui YIN - University of Science and Technology Beijing, CHINA 
Xianqing YOU - Wuhan University of Science and Technology, Wuhan, CHINA 
Liangying WEN - Chongqing University, CHINA 

 
EDITORIAL BOARD  

PRESIDENT:  Prof. Maria  NICOLAE  Ph. D., Bucharest 
Politechnical University, Romania 
 
Prof. Ilie BUTNARIU Ph. D.,  Bucharest Politechnical University, Romania 
Prof. Marian BORDEI Ph. D., Dunărea de Jos University GalaŢi, Romania 
Prof. Voicu BRABIE Dalarna  Univerbity Suedia 
Prof. Horia COLAN Ph. D., Deputy member of Romanian Academy 
Prof. Nicolae CONSTANTIN Ph. D., Bucharest Politechnical University, Romania 
Prof. Adrian DIMA Ph. D., Member of Romanian Academy of Technical Sciences 
Prof. Arpad FAY Ph. D., University of Miskolcz, Hungary 
Prof. FRENCH DAVID Ph. D., CSIRO Energy Technology, Australia 
Prof. Mira Ricardo GARCIA Ph. D., University of Coruna, Spain 
Prof. Teodor HEPUT  Ph. D., Hunedoara Engineering Faculty, Romania 
Prof. Gheorghe LEPADATU PH.D. Dimitrie Cantemir  University, Romania 
Prof. Tiberiu MĂNESCU Ph. D., Eftimie Murgu University Reşiţa, Romania 
Prof. Ioan MILOŞAN Ph. D., Transylvania University Brasov, Romania 
Prof. Valentin NEDEF Ph. D., Engineering Faculty of Bacău University, România 
Prof. Avram NICOLAE Ph. D., Bucharest Politechnical University, Romania 
Prof. doc. Florea OPREA Ph. D., Member of Romanian Academy of Technical Sciences 
Prof. Radu TAMARA Ph. D., Dunărea de Jos University Galati, Romania 
Prof. Doina RĂDUCANU Ph. D., Bucharest Politechnical University, Romania 
Prof. Iulian RIPOSAN Ph. D., Bucharest Politechnical University, Romania 
Prof. Tiberiu RUSU  Ph. D., Technical University Cluj-Napoca, Romania 
Prof. Jean-Marc SAITER Ph. D., Rouen University, France 
Prof. V.I. SAFTA Ph. D., Member of Romanian Academy of Technical U.T.Timisoara,Romania 
Prof. Luc SALVO Ph. D., Grenoble National Politechnical Institute, France 
Prof. Cornel SAMOILĂ Ph., Transilvania University, Deputy member of Romanian Academy 
of Technical Science 
Prof. Laurenţie SOFRONI Ph. D., Member of Romanian Academy of Technical Sciences 
Prof. Marin TRUŞCULESCU Ph. D., Member of Romanian Academy of Technical Sciences  
Prof. Petr ica VIZUREANU Ph.D ,Technical  University Gh. Asachi, Iasi, Romania 
Prof. Viorel ZAINEA Ph. D., University of Medicine and Pharmacy “CAROL DAVILA”, 
Bucharest, Institute of Phonoaudiology and Functional ENT Surgery Prof. Dr. D. Hociota, 
Bucharest, Romania 
 

ADVISORY BOARD 
  

: 

PRESIDENT: Prof. Florentina POTECAŞU Ph. D., Dunărea de Jos University of Galaţi, Romania 

VICE-PRESIDENT: Prof. Alina Adriana MINEA Ph. D., Technical  University Gh. Asachi, Iasi, Romania 
 
Prof. Marin ANDREICA Ph. D - Academy of Economic Studies, Bucharest, Romania 
Prof. Erika ARDELEAN Ph.D - Politehnica University of Timişoara, Romania 
Prof. Mircea BEJAN   Ph. D - Technical University Cluj-Napoca, Romania 
Prof. Ionel BOSTAN Ph. D - “Stefan cel Mare” University of Suceava, Romania 
Prof. Florina BRAN Ph.D - The Bucharest 
Prof. Nicolae CĂNĂNĂU  Ph. D - Dunarea de Jos University of Galati, Romania 

Academy of Economic Studies, Romania 

Assoc. Prof. Denis CHAUMONT Ph.D - Bourgogne University of Dijon France 
Prof. Anisoara CIOCAN Ph.D - “Dunărea de Jos” University of  Galaţi, Romania 
Prof. Brandusa GHIBAN   Ph. D - Politehnica University Bucharest, Romania 
Prof. Nicolae GHIBAN   Ph.D - Politehnica University Bucharest, Romania  
Assoc. Prof. Guibao QIU Ph. D.- Chongqing University, China  
Assoc. Prof. Xuewei LÜ Ph. D.- Chongqing University, China 
Prof. Dumitru V. LEPADATU Ph. D - Tehnical University “ Gh. Assachi” Iasi, Romania 
Assoc. Prof. Nicu MARCU Ph. D - University of Craiova, Romania 
Prof. Ion PARGARU Ph. D - Titu Maiorescu University, Romania 
Prof. Aurelia Felicia STĂNCIOIU Ph. D. - Academy of Economic Studies, Bucharest, 
Romania 
Prof. Rami ŞABAN Ph. D. - Politehnica University Bucharest, Romania 
Prof. Ana SOCALICI Ph.D - Politehnica University of Timişoara, Romania 
Prof. Daniela TARATA Ph.D - University of Craiova, Romania 
Prof. Bela VARGA Ph. D - Transylvania University Brasov, Romania 
Assoc. Prof. Marius VASILESCU Ph.D - Politehnica University Bucharest, Romania 
Prof. Ana VETELEANU Ph. D - Transylvania University Brasov, Romania 
Prof. Maria VLAD Ph .D - “Dunarea de Jos” University Galati, Romania 
Assoc. Prof. Chen YUANQING - Chongqing University, China 
Assoc. Prof. Shengfu ZHANG Ph. D. - Chongqing University, China 
 

 
 
 



METALURGIA INTERNATIONAL  vol. XVI (2011),  no. 6 
ISSN 1582-2214 

I 
 

CONTENTS  
 

MATERIALS SCIENCE 
 
 

 
Daniel IACOB, Alina Adriana MINEA, Paulo Nobre Balbis 
REIS: HIGH STRENGTH STEELS FOR SAFETY 
APPLICATIONS IN AUTOMOTIVE INDUSTRY 
.................................................................................................5 
 
Andreea HEGYI, Vasile RUS, Claudiu BUMBUC, Horaţiu 
VERMEŞAN: CORROSION OF GALVANIZED STEEL 
REINFORCEMENTS IN ELECTROLITES THAT 
STIMULATE THE INTERSTITIAL SOLUTION IN 
CONCRETE PORES 
...............................................................................................10 
 
Lijun CAO, Jingsong WANG, Wei SUN, Haoyan SUN, 
Jinghua WANG, Qingguo XUE: STUDY ON VISCOSITY 
PROPERTY OF Zr50Cu50 METALLIC GLASS-
FORMING LIQUID 
...............................................................................................15 
 
Traian BOLFA: THE INFLUENCE OF METAL 
QUALITY ON FATIGUE STRENGTH 
...............................................................................................20 
 
Bogdan  FLOREA, Raul NOVAC, Elisabeta VASILESCU: 
MICROHARDNESS  STUDY  AND  TRIBOLOGICAL   
BEHAVIOR   OF   MULTIPLE   LAYERS   OBTAINED  
BY  ELECTRODEPOSITION 
...............................................................................................24 
 
Mingmei ZHU, Guanghua WEN, Ping TANG, Yuanqing 
CHEN: ANALYTICAL METHOD FOR FLOW 
PATTERN IN MULTI-STRAND TUNDISH 
...............................................................................................29 
 
Ilie BUTNARIU, Dumitru ANGELESCU,  Dănuţ 
FLORESCU: STUDIES AND RESEARCHES ON 
QUALITY IMPROVEMENT OF CONTINUOUSLY 

CAST BILLETS UNALLOYED AND LOW ALLOYED 
STEELS 

...............................................................................................33 
 
Ilie BUTNARIU , Antoniu CERNĂIANU ,  Dumitru 
ANGELESCU: REQUIREMENTS IN SERVICE 
IMPOSED TO MATERIALS FOR FRICTION 
COUPLINGS 

...............................................................................................38 
 
Vasile BULANCEA, Diana Antonia GHEORGHIU: SUB-
ZERO TREATMENT ON CASE HSS STEELS. Part 1. 
STRUCTURE AND MICROSTRUCTURE STUDY 
...............................................................................................42 
 
Vasile BULANCEA, Diana Antonia GHEORGHIU, Dragos 
ACHITEI: SUB-ZERO TREATMENTS ON CASE HSS 
STEELS. STRENGTH PROPERTY ESTIMATE 
...............................................................................................47 
 
Chong ZOU, Liangying WEN, Shengfu ZHANG, Chenguang 
BAI, Guibao QIU, Xuewei LÜ, Xiuqin TAN: EFFECTS OF 
CATALYSTS ON THE XONBUSTION BEHAVIOR OF 
PULVERIZED COAL INJECTION (PCI) 
ANTHRACTITE AND ITS MECHANISM 
...............................................................................................53 
 
Haoyan SUN, Jingsong WANG, Lijun CAO, Wei SUN, 
Qingguo XUE: MECHANISM OF ELECTRIC PULSE 
EFFECTS ON AL MELT CLUSTERS AND 
SOLIDIFICATION TEMPERATURE 
...............................................................................................61 
 
Ioana Maria BUŢU, Mihai BUŢU: INTERURBAN AIR 
VARIABILITY IN BUCHAREST 
...............................................................................................66 

 
 
 
 



METALURGIA INTERNATIONAL  vol. XVI (2011),  no. 6 
ISSN 1582-2214 

III 
 

ABSTRACT  
 

MATERIALS SCIENCE 
 
 
 
HIGH STRENGTH STEELS FOR SAFETY 
APPLICATIONS IN AUTOMOTIVE INDUSTRY 
Daniel IACOB, Alina Adriana MINEA, Paulo Nobre 
Balbis REIS 
.................................................................................................5 
Key words: High strength steels; Impact strength; Life Cycle 
Assessment. 
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of impact response, economic and environmental impacts all 
over the product life cycle. This paper characterized a new 
high strength steel, DOCOL 1400 electrogalvanized, in terms 
of impact behaviour. The impact energy, maximum force, 
damage size and elastic recuperation were obtained. 
Comparing the results with similar ones presented in 
literature it is possible to conclud that higher yield stress 
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Abstract: A method, covering slag technology combining 
rotating cylinder method, was proposed in this paper for 
measuring the viscosity of the metallic glass-forming liquid, 
and the viscosity of Zr50Cu50 metallic glass-forming liquid 
was measured. The experimental results showed that in the 
temperature range of 1383K to 1208K, the relationship of 
viscosity and temperature can not be described by a uniform 
Arrhenius equation. Two discontinuous points on the curve of 
lnη -1/T have been found. After analyzing the changes of 
viscous activation energy Ev , the microstructure of molten 
alloy could be changed. The viscosity of Zr50Cu50 metallic 
glass-forming liquid is three orders of magnitude higher than 
that of some other alloys, this property is closely related with 
the excellent GFA of Zr50Cu50 alloy.  
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on  the application  of technology   for   the   composites  by  
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not be expressed accurately. In order to solve the problem, 
the concept of the combined RTD curve for the multi-strand 
tundish is presented, and it is applied to the modified 
combined model, and the analysis method of the combined 
RTD curve for the fluid in multi-strand tundish is formed. The 
piston flow, mixed flow and dead zone volume fraction can be 
calculated by the method. A new explanation for the mean 
residence time of multi-strand tundish is also clarified. The 
method has been used to analyze the flow pattern of a six-
strand tundish. 
 
STUDIES AND RESEARCHES ON QUALITY 
IMPROVEMENT OF CONTINUOUSLY CAST 
BILLETS UNALLOYED AND LOW ALLOYED 
STEELS 
Ilie BUTNARIU, Dumitru ANGELESCU,  Dănuţ 
FLORESCU 

...............................................................................................33 
Key words: continuous casting, defects, measures. 
Abstract.This paper presents the results of industrial 
researches in the reduction of specific defects in continuous 
casting billets. It established the main factors that influence 
technological billets contribute to improving the quality of 
continuously cast and mechanical characteristics. 
 
REQUIREMENTS IN SERVICE IMPOSED TO 
MATERIALS FOR FRICTION COUPLINGS 
Ilie BUTNARIU , Antoniu CERNĂIANU ,  Dumitru 
ANGELESCU 

...............................................................................................38 
Key words: anti-layer characteristics, influencing factors, 
classification. 
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Abstract: In order to improve the physical-mechanical 
characteristics of the machine-parts and cutting and plastic 
deformation tools, the effect of heat treatments at sub-zero 
temperatures is resorted to. A distinction is made between the 
shallow/surface cryogenic cooling (SCT) and the deep 
cryogenic cooling (DCT). At the same time, the cyclographs 
of the heat treatment variants and the treatment temperatures 
are presented. The structure and microstructure of the 
treated steels, as well as the hypotheses concerning the 
microstructure mechanisms acting during the cryogenic 
cooling are studied. 
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Abstract: The specialized literature considers that the 
cryogenic treatment improves the wear resistance. That is 
why it was applied to numerous types of steels and tools. 
Even if the results are not consequent, this work tries by 
means of the performed studies, to propose a point of view 
concerning the increase of the wear resistance with the 
contribution of the cryogenic treatment. Investigations were 
carried out on the AISI M1 and SEW320 S3-3-2 steels 
concerning the part payed by martensite, fine dispersed 
carbides separated through cryogeny, the stress condition 
induced by cryogeny, the wear resistance and dimensional 
stability, in increasing the tools durability. 
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Abstract: Effects of three typical metallic oxides including 
Fe2O3, La2O3 and CaO on combustion behavior of the 
pulverized coal injection (PCI) anthracite are investigated 
using the thermogravimetry-differential thermogravimetry 
(TG-DTG) and differential scanning calorimeter (DSC) 
under air atmosphere. The results indicate that the three 
additives have obvious catalytic effects on anthracite 
combustion reactivity and efficiency especially when 
temperature is over 500 ℃. TGA results indicate that 
additives can increase flammability, improve burnout 
behavior，enhance anthracite combustion reactivity. DSC 
results indicate that the reaction: 22 COO2/1CO →+  is 
strengthened and moved ahead to early stage with the 
catalysts addition, resulting in higher combustion efficiency 
and the larger heating effect of the whole combustion 
process. With CaO, Fe2O3 and La2O3 addition, the values of 
exothermic increased by 8.46%, 9.76% and 16.32%, 
respectively. Moreover, kinetic parameters of catalysts on 
combustion of anthracite are determined using two methods. 
The decreasing activation energy of the combustion stage 
with the catalysts addition indicates that catalysts can 
improve anthracite combustion behavior by enhancing the 
overall combustion rate. Finally, the mechanism of catalytic 
combustion of anthracite is proposed: CaO can promote the 
pyrolysis and combustion stage by electron transfer between 
calcium and carbon (or organic matter). The cause of 
catalytic effects of Fe2O3 on the combustion is oxygen 
transfer via various forms of iron oxides (FeO, Fe3O4, Fe1-xO 
and Fe2O3). La2O3 can accelerate the oxygen transfer 
between carbon and oxygen with the help of high oxygen 
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Key words: pure Al; cluster; electric pulse modification; 
solidification temperature. 
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liquid metal clusters was analyzed by using theory of electron 
polarization, based on latest progress of molecular dynamics 
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simulation. Pulse electric field force makes electron cloud 
around cluster deformed so that clusters tended to be 
dissociated. As average binding energy properties among Al 
melt clusters are different, clusters having low average 
binding energy were remained and proportion of stable 
clusters was increased; average size of clusters and the size 
of big clusters got smaller after electric pulse treatment. 
Through thermodynamic analysis, pure Al nucleation 
undercooling increased and latent heat decreased, that is 
initial nucleation temperature and solidification equilibrium 
temperature fall on the cooling curve. Results of verification 
experiment on pure Al shown that initial nucleation 
temperature and solidification equilibrium temperature have 
decreased by 2.41℃ and 2.90℃ respectively after electric 
pulse treatment. 
 
 
 
 
 

INTERURBAN AIR VARIABILITY IN BUCHAREST 
Ioana Maria BUŢU, Mihai BUŢU 
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Key words: nitrogen oxides, population comfort and health 
state, pollution. 
Abstract: Cities developing and urban agglomeration 
apparition resulted in changing the environmental conditions 
where our children grow. Lately the monitoring of 
environmental factors was underlined in order to avoid the 
depreciation of the comfort and health state of the people. 
Knowing the environmental factors evolution is necessary in 
order to establish the prevention ways of specific diseases in 
polluted areas ( chest discomfort, coughing, wheezing). In 
this study, the fundamental aspects governing the 
environmental behavior of nitrogen oxides were explored 
from 4 air quality-monitoring stations in Bucharest (Berceni, 
Drumul Taberei, Lacul Morii and Mihai Bravu), over an 2 
year period (2006 – 2007). The above results make the 
proposed forecaster a powerful tool for pollution 
management systems. 
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