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EVOLU TIA TRATAMENTELOR TERMICE IN ROMANIA IN
PERIOADA 1990 — 2009

Prof. Leontin Druga, ATTIS, attis@uttis.ro

Rezumat )

Acest articol abordeazevoluia tratamentelor termice inAbstract: _

perioada 1990-2009. This paper approaches the evolution of heat treatsne
Principalele regiuni de dezvoltare sunt prezentate " Romania during 1990-2009.

grafice care cuprindi tipurile de industrii dezvoltate. TN main zones of development are presented in
Este prezentatde asemenea in mod grafic evoluia 9raphs that contain the types of industries dewsloft
volumului de piese tratate. ’ also presented graphically also the evolution & th

Se constdt o dezvoltare in ultimii ani a tratamenteloy©lume of treated parts.
termicesi termochimice Tn atmosfécontrolas. There is a development in recent years of heat and

Existi 0 cerere tot mai mare pentru tratamentul dhermochemical treatments in controlled atmosphere.

nitrurare, de asemenea pentru nitrocarbusa@coperiri | "ere is growing demand for nitriding treatmensoal
cu straturi dure. for nitrocarburising and hard coatings.

Investiiile de la Dacia Renault, INA Schaeffler, Timkenlnvestments at Dacia Renault, INA Schaeffler,
SNR, Cameron Ford, Delphi au condus la ingést Timken, SNR, Cameron Ford, Delphi led to in - house

house si la cigerea capaciti de tratamente termice INvestments and increasing of the commercial heat
comerciale i treatments capacity.

Cuvinte cheie:tratamente termice, tratamente
termochimice, regiuni de dezvoltare
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Lowering Exhaust Gas Losses and Emissions with NewWleveloped Recuperative and
ReaenerativeBurners

Alexander Makiy, WS GmbH, a.makiy@flox.com

R ezumat Abstract

Reducerea pierderilor de gaze reziduale este desemr The reduction of waste gas losses is often the most
mai efectid si economi@ cale de a ckte eficiena effective and economic way to increase the efficyen
cuptoarelor industriale. Acest articol va prezentdle of industrial furnaces. This article will presentw
modele de atitor, permiand reducerea pierderilor deburner models, enabling to cut waste gas losses of
gaze reziduale de la atearele recuperative cu aripioardinned recuperative burners almost in half.

la aproximativ juratate.

Arzatorul regenerativ realizeazcea mai mare eficigh The regenerative burner achieves highest efficiency
dar trebuie acceptat o anumii cheltuiai pentru but one has to accept a certain expenditure foliccyc
comutarea ciclig si pentru absortie gazelor evacuate.  switching and exhaust gas suction. This might ret b
Acest lucru nu poate fi justificat pentruarnmi mai mici justified for smaller burner sizes and furnaces.

de arztor si de cuptoare.

Noul tip de aritor recuperativ cu curgere in baicl The new gap flow recuperative burner reaches almost
permite aproape acekta eficiene ca un sistem the same efficiencies with a recuperative systeathB
recuperativ. Amandau modelele de adtor utilizeaz burner models use flameless oxidation technology fo
tehnologia oxidrii fara flacara pentru emisiile cele mailowest NOx-emissions.

scizute de NOX.

Cuvinte cheie: ardere, recuperare terrijc aer Keywords:combustion, heat recovery, preheated
preincilzit, continut s@zut de NOx air, low NQ,
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Improved energy efficiency through high frequencyéting using

Gabor MOLNAR, Gyérgy KELEMEN, AAGES Ltd., Tirgu Murg, office@aages.ro

Rezumat Abstract

Utilizarea Tnalzirii prin inductie, atat pentrudire catsi Using induction heating for hardening and tempering
pentru revenire, oféro serie de avantaje ca reducerdaings several advantages as: lower energy
considerabdl a consumului de energie eleclrigi a consumption, less space for installation, less tiare
spaiului necesar pentru amplasarea instiéda, de the process and lower production costs.

reducere a duratei procesu$iide diminuare a costurilor Induction tempering installations can be integrated
de produge. directly in the production line thus saving space a
Instalgiile de revenire prin indu pot fi integrate direct reducing work piece handling time.

in linia de produtie, economisind sp@ si timp de Introduction of the procedure needs an analysihef
manipulare semifabricate. tempering process’ technological requirements &ed t
Introducerea procedurii necesit analiza ceritelor constructive solutions of the involved installation
tehnologice privind opeti de revenire, caf a soldilor The interest is the generalization of the processaf
constructive ale instaidor aferente. large variety of work pieces.

Interesul este generalizarea procesului pentrunaa gaat

mai larg: de piese.

Cuvinte cheie: cilire prin indugie, revenire prin

- - Key-words: induction hardening, induction
indudgie

tempering



TRATAMENTE TERMICE SI INGINERIA SUPRAFE TELOR |

PROFILUL COMPANIEI ALD VACUUM TECHNOLOGIES GmbH - T IPURI DE
CUPTOARE DE VID

ALD Vacuum Technologies GmbH Profile — Vacuum Fureas Types

Gerald Hiller, ALD Vacuum technologies GmbH, Germary, Gerald.Hiller@ald-vt.de

Rezumat: Abstract:

Tn anii 1990, companiile de top LeybajiiDegussasi-au In the 1990s the leading companies Leybold and
externalizat diviziile “Topirea Tn vid’si “Tratamentul Degussa outsourced the ,Vacuum Melting* and
termic Tn vid” si au infiintat pentru a stabili compania,Vacuum Heat Treatment* divisions to establish the
LeyboldDurferrit. company LeyboldDurferrit.

In 1994, Aichelin s-a unit pentru o scumerioad de In 1994 Aichelin joined LeyboldDurferrit for a shor
timp cu LeyboldDirferritsi a luat fiinta compania ALD.  time and the company name ALD was born.

Din 2007 ALD a devenit membru al ,Grupului de

Metalurgie Avansat AMG” care este cotat la Bursa deSince 2007 ALD has been a member of the Advance
Marfuri din Olanda. Grupul AMG Group este compus dilletallurgical Group “AMG”, which is listed on the
doua divizii principale:“Materiale”si “Inginerie”. Netherland Stock Exchange. The AMG Group consists
Divizia de materiale este format din mai multe camp of two major divisions: “Materials” and
care produc materiale, cum ar fi grafit naturalicisi, “Engineering”.

tantal etc. ALD este parte a diviziei de ingineaégirei The materials division consists of several mining
scop este de a dezvolfaproduce cuptoare de topire frcompanies which produce materials such as natural
vid pentru rafinarea materialelor. ALD produce, dgraphite, silicon, tantalum etc. ALD is part of the
asemenea, cuptoare de tratament termic pentrureaeldu engineering division, whose aim is to develop and
la presiune sizuti a angrenajelogi arborilor, in vederea produce vacuum melting furnaces for the refining of
Tmburitatirii calitati acestora. Asizi, ALD este lider materials. ALD also produces heat treatment furgace
tehnic global in domeniul tehnologiei Tn widdetine mai for the low pressure carburization of gears andtsha

multe brevete. in order to improve their quality.Today, ALD is the

n cele ce urmeazsunt prezentate, principalele conceptgjobal technical leader in vacuum technology and

echipamentsi tehnologii de vid produse de ALD. holds many patents. In this paper, the main ALD
vacuum concepts, installations and technologies are
shown.

Keywords:  vacuum furnaces, vacuum

Cuvinte  cheie: vacuum furnaces, Vacuu"}echnologies

technologies
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CALIREA IN SUPRAFA TA A OTELURILOR DE PRELUCR ARI LA RECE -
O ALTERNATIV A DE TRATAMENT TERMIC CU DEFORMARE MINIM A
S| ECONOMII DE ENERGIE?

Surface Hardening of Cold-Work Tool Steels - an BEigg Saving and Low Distortion
Heat Treatment Alternative?

R. Schneider and C. Schiiller,

Upper Austria University of Applied Science — Canwsls, Wels, Austria,
Reinhold.Schneider@fh-wels.at
4y

Rezumat

In ciuda faptului & este utilizat in practi@ de o lung Abstract

perioad de timp, dlirea prin indugie a gelurilor de Despite being in practical use for a long time,
scule a @patat recent din ce in ce mai mult interes fimduction hardening of tool steels has recentlynedi
industria sculelor. Tn timp ce mecanismaieefectele more interest in the tooling industry. While the
cauzate de ciclurile scurte de tratament termi¢cafd mechanisms and effects caused by short heat treitme
otelurilor carbonsi slab aliate utilizate pentru riaile cycles in non and low alloy steels for machinerytpa
unelte sunt bine cercetageintelese, satie puin despre are well investigated and understood, little is \no
comportamentul @lurilor Tnalt sau mediu aliate cum ar fabout the behaviour of medium and high alloy steels
otelurile de lucru la rece. such as cold work tool steels. When processingethes
Cand preluatm aceste @luri, temperaturilesi duratele Steels, austenitising temperatures and times labe t

de austenitizare trebuié $ie atent selectate. De obiceicarefully selected. Usually an inversion of timedan
poate fi aplicat o relaie inversi intre timpsi temperatut  temperature can be applied. As for the tempering,
pentru revenire. In ceea ce prite revenirea, vor fi different tempering phenomena react differently to
descrise pe scurt fenomenele diferite care awilmare short heat treatment cycles, which will be briefly
influenteaz  diferit asupra scuitii ciclurilor de described. As the results indicate, similar tougisne
tratament. Aa cum indi& rezultatele, valori similare devalues as those found after conventional heatriresait
tenacitate cu cele agite dup tratamentul termic can be achieved for equivalent hardness values. One
convenional pot fi atinse pentru valori de duritaténain advantage, besides the reduction in treatment
echivalente. time, is the limitation of the process — and therefthe

Un avantaj principal, pe laagreducerea timpului de€energy consumption — only to those parts of a tioat
tratament, este limitarea procesuluisi- prin urmare, really needs to be hardened such as the cutting. edg
consumul de energie — doar la aceietipale unei scule Furthermore, this partial hardening has the pcaétdi
care intr-adesr trebuie & fie durificate, cum ar fi reduce distortion in combination with favourable
marginea tietoare. In plus, aceastlurificare patiala a compressive stresses and can be well combined with
pieselor reduce semnificativ deformarea asigurafther heat treatment processes such as nitriding.
tensiuni de compresiune favorabilg poate fi bine

combinai cu alte procese de tratament termic, cum ar fi

nitrurarea.

Cuvinte cheie:calirea Tn suprafaq, oreluri de scule

de prelucdari la rece, duritate, tenacitate, _ _
deformare steels, hardness, toughness, distortion

Keywords: surface hardening, cold work tool
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INTERAC TIUNILE DINTRE LASERII DE MARE PUTERE S| PLASMA
GENERAT A DE ACESTIA CU MATERIALE METALICE

High Power LaserPlasma Interactions with Netallic Materials

drd.ing. Stefan Rusu, prof.dr.ing. Petric Vizureanu, conf.dr.ing. loan Rusu
Universitatea Tehnit,,Gh. Asachi” lagi, rusu.st@gmail.com

Abstract: Atunci cand laserii de mare puterdbstract: When high-power lasers interact with
interagioneaa cu materia, energia se acumukedn matter, energy is deposited in the material sodigpi
materialul respectiv cu o vitézatat de ridicat, Tncat that the material quickly moves into an ionizedspia
acesta trece rapid in stare de pkasonizas. In cadrul state. In such a plasma, energy can transfer at the
acestei plasme, energia poate fi transferi nivel microscopic level between the kinetic energy of the
microscopic intre energia cinetica electronilor liberi free (ionized) electrons, the kinetic energy of ithes,
(ionizai), energia cinetit a ionilor, energia fotonicdin the photon energy in the radiation field and tharub
campul de radige si electronii lega. Laserii de mare electrons. High-power lasers produce plasmas \uith t
putere produc plasme cu densitatea enefgetiighest macroscopic energy density that can be
macroscopig¢ maxini ce se poate oine in laborator. obtained in the laboratory. Such plasmas can also
Astfel de plasme pot prezenta, de asemenea, cea emhibit the highest energy density in the radiafietd
ridicati densitate energetidn caAmpul de radiee, darsi as well as the most extreme values of other questit
valori extreme ale altor #nimi, precum presiunea,notably pressure, density, velocity and velocity
densitatea, vitezai gradientul acesteia. Aceste catiidi gradient. Such extreme conditions arise because, at
extreme sunt rezultatul dermit foarte mari de energie their focus, high-power laser beams produce vegh hi
fotonicd, produd de fasciculele laser de mare putere. Ushoton energy density. A most competitive field of
domeniu de aplicabilitate pentru microprelucraraset application for the laser micromachining is the dim
este reprezentat de marcarea pentru trasabilifdte, of traceability marking. Here, different techniqueis
diferite tehnici de marcare cu laser Tnlocuiescidapaser marking rapidly replace ,traditional” methpds
metodele ,tradionale”, datorif eficienei si costurilor de with regards to the operation costs and efficiency.
operare mai szute.

Cuvinte cheie: laseri mare putere, plasma ioniZat Keywords: high power lasers, ionized plasir
marcare cu laser laser marking
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The Perspectives of Using of the Chromenitridingchamology for the Austenitic Steels
Parts used inEnergy Applications

Tih S.G.,Grisin V.1.,Lisi tkii V.N.,Glebova lu.A
OAO NPO &'NIITMA S»Moscova,MGTU N.E. Bauman Moscova
e-mail:info@termohim.com

Rezumat: Abstract:

In lucrare se preziatdate referitoare la 0 nadehnologie |n the paper are shown data reffering to a new
de nitridizare-cromizare destidabtelurilor austenitice technology of nitriding-chroming for the austenitic
pentru aplicgi Tn energetid, dezvoltai OAO NPO steels for energy applications, developed by: OAO
«TNIITMA $»Moscova. NPO &'NIITMA $»Moscova.

Cuvinte cheieccromonitridizare, eluri austenitice, Keywords: chromenitriding, austenitic steels,
aplicaii in energetia energy applications
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Markus Belte*, Dan Dragulin*, Mircea Dr agulin**
* BELTE AG Germany, www.belte-group.com
** Student, University of Bucharest

Al-Si a Classic Alloy for Modern Applications

Abstract Abstract

Dezvoltarea modein a proceselor de turnargi The modern development of the aluminium casting

tratamente termice conduce nu numai la modernizafsil heat treatment processes causes a changelyot on

instalaiilor corespunitoare, ci si a metodelor si in the area of the equipment modernization, bud ais

strategiilor care determircaracterul global al prodtiei.  the production methods and strategies determirtiag t
global production process character. This approach

In acest fel se pune accentul pe corelarea opitiinizcapable of development provokes the interweaving of

aliajului, a procesului de turnagea tratamentului termic. the alloy optimization, casting and heat treatment
processes.

Lucrarea de fa prezini unele aspecte practicgi The present work shows some theoretical and pedctic
teoretice privind capacitatea de turnare (repretemte aspects regarding the castability (expressed tiroug

vascozitate}i rispunsul aliajului la tratamentul termic. the viscosity) and material response to the heat
treatment conditions.

) S . ) Keywords:Al-Si alloy, castability, heat treatment
Cuvinte cheie:aliaj Al-Si, capacitate de turnare,

tratament termic
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Studies and Experimental Attempts Regarding Redugithe Strains to the Final Heat
Treatment of Plastic Deformation Tools (1)

P. Popa, Transylvania University of Brasopgaul.popa@yahoo.com
I. Giacomelli, Transylvania University of Brasov, giacomelli@unitio
M. Stoicanescu, Transylvania University of Brasov, stoican.m@unitbv

Abstract:
The paper analyzes the causes which producesstrain
n tool steels, their size related to processirgyraions
and as well as with the final heat treatmentshénfirst
part of the paper there are presented some regults
experimental attempts on samples.

Rezumat:

In lucrare se analizeazauzele care produc defortinn
otelurile de scule, Brimea acestora in raport cu opéla
de prelucrare precusi cu tratamentele termice finale. T
aceast prima parte a lucirii se prezini si cateva
rezultate ale inceidlor experimentale pe epruvete.

Cuvinte cheieotel, deformaii, tratamente termice Key words:steel, strains, heat treatments
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STUDIUL EFECTULUI TRATAMENTULUI TERMIC ASUPRA ALIAJ  ULUI
COMERCIAL AL-3003 PRIN UTILIZAREA TEHNICII DE ANIHI  LARE A
POZITRONILOR

Studies of Heat Treatment Effect on Al-3003 Commeflloy by Using Positron Annihilation
Techniaue

E. Hassan Aly, R. Afify Ismail, M. Mohsen and B. A. Khalifa
emad_h_ali@yahoo.comDepartment of Physics, Faculty of Science, Aiars University,
CairoEgypt,

Rezumat Abstract

Efectul temperaturii de recoacere izocr@supra The effect of the isochronal anneahng temperatfre
aliajului comercial laminat la recal-3003 a fost cold-rolled Al-3003 commercial alloy has been
cercetat de la temperatura camerei 3p&n 550 °C. investigated from room temperature up to 560 The

Etapele de recoacere au fost studiate prin difaz a!"”ea'!”g stages have _been studied . by X-ray
razelor X, (XRD), microscopie electrogic de diffraction (XRD), Scanning electron microscopy

transmisie (SEM), spectroscopie durate deaviin (SEM), positron annihilation lifetime spectroscopy

o S . : : (PALS), and Vickers microhardness (HV). The
anihilare de pozitroni (PALS) microduritate Vickers uaternary system Al-Fe-Mn-Si has been described on

(HV). Sistemul cuaternar Al-Fe-Mn-Si a fost descri . ) . O
pe baza datelor de difnée a razelor X. Formula fﬁl‘]e basis of X-ray d'ﬁf?Ct.'O” data. Th_e stoichideie
’ formula AlFe,gMn,4Si is selected in accordance

stoechiometrig  AlgF n i este aleds In . ; ;
concordari  cu dZtSI):Me;Sg?imentale disponibileW|th available experimental data. The results stibwe

Rezultatele au &tat c duritateasi duratele de vid that the hardness and positron annihilation lifeBm

prin anihilare de pozitroni sunt dependente d&e;femi?per;%igt on the disappearance of this
dispariia acestei faze ternare. qu yp :

Cuvinte cheie:anihilare de pozitroni; dislogg
recoacere izocran XRD; SEM; HV



