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Rezumat

Agregatele energetice au componente care sunt supuse unor solicitdri de uzare, unor eventuale solicitdri de
coroziune si/sau unor solicitdri termice. Aceste solicitdri produc modificdri ale caracteristicilor de formd, dimen-
sionale, structurale si functionale ale componentelor respective. Readucerea componentelor afectate in para-
metrii initiali se poate realiza printr-un proces de reconditionare prin incdrcare prin sudare. Lucrarea prezintd
unele aplicatii prin care s-au rezolvat problemele de uzare ale unor componente de agregate energetice, pentru
care s-a proiectat si realizat o instalatie pentru incdrcare prin sudare in regim mecanizat. In urma procesului
de reconditionare, stratul generat pe suprafata piesei uzate s-a apropiat de caracteristicile initiale. Chiar dacd
acestea din urmad nu au fost integral replicate, totusi componentele reconditionate au continuat sd functioneze
ulterior cu succes un numdr mare de ore, prelungind implicit durata de functionare a intregului agregat.

Cuvinte cheie
Reconditionare, procedeu de sudare, duritate, analizd microscopicd, agregate energetice

Abstract

Power units have components that are subject to wear and tear, possible corrosion and/or thermal stress.
These demands produce changes in the shape, dimensional, structural, and functional characteristics of
the respective components. Returning affected components to their original parameters can be achieved
through a reconditioning process by welding cladding. The paper presents some applications that solved
the wear problems of some energy aggregate components, for which a mechanized welding charging in-
stallation was designed and built. Following the reconditioning process, the layer generated on the surface
of the worn part approached the original characteristics. Even if the latter were not fully replicated, the
refurbished components continued to operate successfully for a large number of hours afterward, implicitly
extending the service life of the entire aggregate.
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1. Introducere 1. Introduction

Sintagma de , echipamente energetice” ascunde in
spatele ei 0 gama larga de dispozitive utilizate pen-
tru generarea, transportul si utilizarea energiei, cum
ar fi: generatoarele de abur si turbine (in centrale
electrice), compresoarele si pompele (in industriile
petroliere si chimice), schimbatoarele de caldura si
cazanele, conductele de transport pentru fluide sub
presiune de tipul petrolului, gazelor sau apeifierbinti.
Unele dintre aceste dispozitive functioneaza fin
conditii de presiune si temperatura ridicate si/sau
in conditii de uzare prin frecare accentuatd, ceea ce
face ca, la anumite intervale de timp, componente
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The concept of "power equipment" hides behind
it a wide range of devices used for the generation,
transport, conversion and use of energy, such as:
steam generators and turbines (in different power
plants working with thermal energy), compressors
and pumps (in the petroleum and chemical indus-
tries), heat exchangers and boilers, transport pipes
for pressurized fluids such as oil, gas or hot water.
Some of these devices operate under conditions of
high pressure and temperature and/or under condi-
tions of high frictional wear, which means that, at
certain time intervals, components of these devices
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ale acestor dispozitive sa aiba nevoie de anumite

reparatii pentru refacerea formelor si/sau a dimensi-

unilor sau chiar inlocuirea unor elemente ce nu mai
pot fi remediate.

1.1 Factorii care produc scoateri din uz ale compo-
nentelor agregatelor energetice

O detaliere a potentialilor factori care pot duce la

avarii structurale sau functionale, ar contine:

e procese de uzare - echipamentele care functioneaza
la viteze mari sau sub solicitare mecanica pot
prezenta efecte ale unor procese de uzare sau de-
formare plastica.

e procese de corodare - expunerea la medii agresive
(chimice, acide, sarate) duce la corodare, slabind
structura materialelor.

e oboseala materialelor- ciclurile repetate de incar-
care-descarcare (de exemplu, in cazul turbinelor)
pot provoca fisurdri la oboseala a materialului din
care este confectionat elementul respectiv.

e procese de fisurare la temperaturi ridicate- echi-
pamentele care functioneaza la temperaturi ridi-
cate (cazane, turbine) sunt predispuse la fisurare
termica sau fluaj.

e impacturi si socuri mecanice- in exploatarea indus-
triala, pot apdrea socuri mecanice sau lovituri ac-
cidentale, ducand la fisuri sau la deformari locale.

Existenta si manifestarea acestor factori produce

efecte cu rezultate in afectarea materialului diverse-

lor componente si chiar avarierea acestora.

In consecintd, la un anumit numir de ore de
functionare (de ordinul miilor de ore) sunt necesare
interventii de reparare si reconditionare a componen-
telor care au suferit modificari de forma, de dimen-
siuni, de structura, de caracteristici mecanice — fizice

-chimice sau de caracteristici comportamentale.

1.2 Reconditionarea prin incdarcare prin sudare a
componentelor iesite din uz
Tncarcarea prin sudare este o metodd eficientd de
reparare si reconditionare a componentelor ava-
riate. Aceasta implica generarea prin sudare a unui
strat de material pe suprafata deterioratd sau uzata
a componentei, actiunea avand scopul de a-i resta-
bili caracteristicile care au fost modificate si a-i reda
functionalitatea.
Utilizarea procedeelor de sudare pentru generarea
stratului de remaniere prezinta mai multe avantaje,
dintre care se amintesc:
e extinderea duratei de viata a componentei
reconditionate si implicit a intregului agregat sau
echipament energetic;

need specific certain repairs to restore the shapes
and/or of the dimensions or even the replacement
of some elements that can no longer be repaired.

1.1 The factors that cause the removal of compo-

nents of energy aggregates from use

A breakdown of potential factors that may lead to

structural or functional failure would include:

e mechanical wear processes- equipment operat-
ing at high speeds or under constant load may
show effects of some wear or plastic deformation
processes.

e corrosion processes- exposure to aggressive en-
vironments (chemical, acid, salty) leads to corro-
sion, weakening the structure of materials.

e material fatigue - repeated load-discharge cycles
(for example, in the case of turbines) can cause
fatigue cracks in the material from which the ele-
ment is made.

e cracking processes at high temperatures- equip-
ment operating at high temperatures (boilers,
turbines) are prone to thermal cracking or creep.

e mechanical impacts and shocks- in industrial op-
eration, mechanical shocks or accidental impacts
may occur, leading to cracks or local deformations.

The existence and manifestation of these factors

produces effects that result in affecting the mate-

rial of the various components and even damaging
them.

Consequently, at a certain number of operating hours

(of the order of thousands of hours), repair and re-

conditioning interventions are necessary for compo-

nents that have undergone changes in shape, size,
structure, mechanical — physical - chemical charac-
teristics or functional/behavioural characteristics.

1.2 Refurbishment by welding cladding of end-of-
life components
Weld cladding is an effective method of repairing
and reconditioning damaged components. This in-
volves the generation by welding of a layer of mate-
rial on the damaged or worn surface of the compo-
nent, the action having the purpose of restoring its
characteristics that have been modified and restor-
ing its functionality.
The use of welding processes to generate the re-
modelling layer presents several advantages, among
which:
o extending the life of the refurbished component
and implicitly of the entire aggregate or energy
equipment;
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* asigurarea unor economii financiare, fiind mai ief-
tin sa repari o componentd decat sa o inlocuiesti
complet;

* in functie de conditiile de lucru, se poate beneficia
de o anumitd adaptabilitate si chiar de o oportu-
nitate oferite de procesul de sudare, in sensul ca
pot fi alese pentru utilizare diferite tipuri de aliaje,
avand caracteristici poate superioare materialului
de baza, marindu-se astfel durata de viata cu mult
fatd de perspectiva pe care o avea materialului de
baza in sine; subsecvent, rezultd asigurarea unei
rezistente la uzare si la coroziune cel putin egala cu
cea avuta initial de materialul de baza prin alegerea
adecvatad a materialelor de adaos.

Evident, exista si aspecte mai putin pozitive ale
aplicarii acestei masuri de reconditionare prin sudare,
cea mai importanta fiind ciclul termic aplicat, acesta
producand tensionari suplimentare si sau deformari
ale componentei remaniate si, uneori, chiar si a com-
ponentelor invecinate. Tn general, insd, riscurile aso-
ciate procesului de reconditionare prin incarcare prin
sudare sunt:

e fenomene de fisurare in urma procesului de su-
dare, datoritd tensiunilor induse si fragilitatii unor
materiale continand carburi pentruimbunatatirea
rezistentei la uzare;

e In functie de materialele utilizate, pot apdrea
microstructuri neuniforme sau fragile, care
afecteaza rezistenta componentelor;

e posibila manifestare a unei exfolieri a stratului
depus prin sudare, dacad tehnologia de depunere
utilizatd nu a creat o legdtura corespunzatoare
(dilutie optima) intre stratul depus si materialul
de baza;

e aparitia unor imperfectiuni/defecte de material
in sudurd, de obicei de tipul porilor sau incluziu-
nilor necontrolate care sldabesc structura.

Aplicarea sudariiin vederea reconditionarii presupune
derularea unor pasi tehnologici, dupa cum urmeaza:

e eliminarea prin prelucrare prin aschiere a eventua-
lelor defecte de suprafata

e pregatirea suprafetei pe care se va genera prin su-
dare stratul de reconditionare; aceasta constd in
curatarea suprafetei afectate pentru a indeparta
stratul superficial de impuritati (oxizi, grasimi, praf,
umezeala, resturi de grund/vopsea etc.) prin pe-
riere manuala sau mecanica, eventual urmata de o
curatare cu alcool pentru asigurarea indepartarii tu-
turor urmelor de grasimi care ar putea rezista perierii;

e alegerea procedeului de sudare care va fi utilizat
pentru generarea straturilor;
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e ensuring financial savings, as it is cheaper to re-
pair a component than to replace it completely;

¢ depending on the working conditions, one can
benefit from a certain adaptability and even an
opportunity offered by the welding process, in
the sense that different types of alloys can be
chosen for use, having characteristics perhaps
even superior to the base material, increasing
thus the life span far beyond the perspective that
the base material itself had; subsequently, it re-
sults in ensuring a resistance to wear and corro-
sion at least equal to that originally possessed by
the base material through the appropriate choice
of additive materials.

Obviously, there are also less positive aspects of the
application of this reconditioning measure by welding,
the most important being the thermal cycle applied,
which produces additional tensions and or deforma-
tions of the overhauled component and, sometimes,
even of the neighbouring components. In general,
however, the risks associated with the welding charge
reconditioning process are:

e cracking phenomena following the welding pro-
cess, due to induced stresses and the fragility of
some materials containing carbides to improve
wear resistance;

e depending on the materials used, uneven or brit-
tle microstructures may appear, affecting the
strength of the components;

¢ the possible manifestation of an exfoliation of the
deposited layer by welding, if the used deposition
technology did not create an appropriate bond
(dilution) between the deposited layer and the
base material;

¢ the appearance of imperfections/material defects
in the weld, usually of the type of uncontrolled
pores or inclusions that weaken the structure.

The application of welding to refurbish involves car-

rying out some technological steps, as follows:

e removing eventual defects by machining pro-
cesses

e preparation of the surface on which the recon-
ditioning layer will be generated by welding; this
consists of cleaning the affected surface to remove
the superficial layer of impurities (oxides, grease,
dust, moisture, primer/paint residues etc.) by
manual or mechanical brushing, possibly followed
by an alcohol cleaning to ensure the removal of all
traces of fats that could resist brushing;

e choosing the welding process to be used to gen-
erate the layers;
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* alegerea materialului de adaos, tinand cont de:
o tipul procedeului de sudare ales
o natura materialului de baza
o caracteristicile dorite pentru stratul ce urmeaza

a fi generat
o costuri, disponibilitate, riscuri asociate

e alegerea parametrilor de sudare astfel incat sa
se obtind o energie liniara care sa asigure dilutia
dorita cu materialul de baza;

e proiectarea tehnologiei de tratament termic avand
scopul reducerii si/sau redistribuirii tensiunilor rema-
nente, precum si obtinerea unei structuri omogene.

Aplicarea procesului de sudare pentru generarea
stratului de reconditionare se poate face in regim
manual, daca suprafata pe care se efectueaza depu-
nerea este de dimensiuni mici sau dacd aceasta are o
forma spatiala suficient de complexa incat mecaniza-
rea procesului sa fie cel putin costisitoare daca nu si
dificil de realizat.

Daca insa suprafata suport are forme simple (plana,
circulara) si dimensiunile sunt suficient de mari incat
sudarea manualad sa cunoascd o problema de pro-
ductivitate, atunci se pot utiliza dispozitive mecani-
zate sau automatizate pentru generarea stratului
de reconditionare. O optiune mai costisitoare, dar
de mare precizie, poate fi robotizarea procesului de
depunere prin sudare.

2. Instalatie pentruincarcarea mecanizata

prin sudare a componentelor de revolutie

Analiza componentelor scoase din uz, in special
datorita uzarii prin frecare sau prin abraziune, pe
care a trebuit sa le gestionam, a condus la conclu-
zia ca formele si dimensiunile suprafetelor uzate si
care necesitau reconditionare permiteau proiecta-
rea si realizarea unei instalatii cu ajutorul careia sa
se realizeze generarea prin sudare a straturilor de
reconditionare, in regim mecanizat.

Astfel, impreund cu Institutul de Sudurd si Tncercari
de Materiale s-a realizat o instalatie care sa asigure
simultan mai multe miscari, atat pentru capul de
sudare, cat si pentru piesa ce urma sa fie incarcata
(figura 1). Caracteristicile tehnice principale ale
instalatiei sunt:

e Regim de functionare mecanizat

e Posibilitate de rotire continua a componentelor

uzate cu forme de revolutie
e Cap de sudare mobil, putand efectua translatii in
doua sensuri pe lungimea de 2.000 mm
e Procedeu de sudare atasat instalatiei este MIG/

¢ the choice of filler material, taking into account:
o the type of welding process chosen
o the nature of the base material
o the desired characteristics for the layer to be

generated
o costs, availability, associated risks

e choosing the welding parameters to obtain linear
energy that ensures the desired dilution with the
base material;

e designing heat treatment technology to reduce
and/or redistribute residual stresses and obtain a
homogeneous structure.

The application of the welding process to generate
the reconditioning layer can be done manually, if
the surface on which the deposition is carried out is
small or if it has a sufficiently complex spatial shape
that the mechanization of the process is at least ex-
pensive, if not difficult to accomplished.

However, if the support surface has simple shapes

(flat, circular) and the dimensions are large enough

that manual welding is a productivity problem, then
mechanized or automated devices can be used to
generate the reconditioning layer.

A more expensive but highly accurate option can be
the robotization of the welding deposition process.

2. Installation for the mechanized clad-
ding by welding of revolution compo-
nents

The analysis of the out-of-service components, espe-
cially due to friction or abrasion wear, which we had
to manage, led to the conclusion that the shapes and
dimensions of the worn surfaces that required recon-
ditioning allowed the design and realization of a facil-
ity with which to realize the generation by welding of
the reconditioning layers, in mechanized mode.
Thus, together with the Institute of Welding and Ma-
terial Testing, an installation was created that would
simultaneously ensure several movements, both for
the welding head and for the part to be cladded by
welding (figure 1).
The main technical characteristics of the installation are:
¢ Mechanized mode of operation
e Possibility of continuous rotation of worn compo-
nents with revolution forms
e Mobile welding head, able to translate in two di-
rections over a length of 2,000 mm
e Welding process attached to the installation is
MIG/MAG (131, 135, 136)
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MAG (131, 135, 136) e Maximum diameter of the cladding process:
e Diametru maxim de derulare a procesului de 1,600 mm

incarcare: 1.600 mm e Maximum mass of the component to be cladded:
* Masa maxima a componentei de incarcat: 20.000 kg 20,000 kg
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Figura 1. Instalatia pentru incarcare prin sudare proiectata si realizata impreuna
cu ISIM Timisoara (a. imagine din timpul procesului de incarcare; b. schema de
principiu)

Figure 1. The equipment for cladding by welding, designed and made together
with ISIM Timisoara (a. image during the cladding process; b. principle diagram)

Componenta instalatiei, conform figurii 1.b, este The composition of the installation, according to fig-

urmatoarea: ure 1.b, is as follows:

e Sursa de sudare (1) ¢ Welding source (1)

e Dispozitiv pentru rotire piesa (2) ¢ Device for turning the part (2)

e Grinda cale rulare (3) e Track beam (3)

e Carucior (4) e Trolley (4)

e Dispozitiv avans sarma (5) e Wire feed device (5)

e Cap pentru sudare (6) ¢ Welding head (6)

 Sistem pozitionare cap sudare (7) ¢ Welding head positioning system (7)

* Instalatie de racire (8) e Cooling system (8)

* Echipament electric de actionare si comanda (9). e Electrical actuation and control equipment (9).

32



SUDURA, XXXIV - 4/2024

1. Alimentare piesa
reconditionat

2. Preincalzire

3. Pozitionare cap
sudare

4. Cuplare sursa,

0.5...1 sec.

0.5..1 sec.

admisie gaz

5. Rotire piesa

6. Avans sarma,
amorsare arc

7. Deplasare axiala
carucior

8. Evacuare piesa

Oanmnmg
0

t

Figura 2. Ciclograma de functionare a instalatiei pentru incarcare prin sudare
Figure 2. Operation cycle diagram of the installation for welding charging

3. Reconditionarea prin sudare a axu-
lui rotor DGS 100 pentru termocentra-
la ROVINARI

3.1 Descrierea rotorului DGS 100

Componenta agabaritica, rotorul DGS 100 (figura
3) a suferit un proces de uzare a fusului, In urma
frecarilor din lagar.

3. Refurbishment by welding of the
DGS 100 rotor shaft for the ROVINARI
thermal power plant

3.1 Description of the DGS 100 rotor

An oversized component, the DGS 100 rotor (figure
3) suffered a process of spindle wear, due to friction
in the bearing.

Figura 3. Rotorul DGS 100 ale carui fusuri au fost reconditionate prin sudare
Figure 3. DGS 100 rotor whose spindles have been reconditioned by welding

Caracteristicile rotorului reconditionat sunt:
e Lungimea rotorului: max. 8.000 mm

e Diametrul rotorului: max. 1.400 mm

e Diametrul suprafetei uzate: 100-400 mm
e Latimea suprafetei uzate: max. 500 mm
e Masa rotorului: 12.000 kg

The characteristics of the refurbished rotor are:
e Rotor length: max. 8,000 mm

e Rotor diameter: max. 1,400 mm

e Diameter of worn surface: 100-400 mm

e Width of worn surface: max. 500 mm

e Rotor mass: 12,000 kg
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Materialul din care era confectionat axul rotorului:
OLC45 (C45) vidat (tabel 1 si tabel 2).

The rotor shaft was made from the material: OLC45
(C45) (table 1 and table 2).

Tabelul 1. Compozitia chimica a otelului C45, conform determinarilor S.C. MECANOENERGETICA S.A.

cu analizorul spectral Hilger

Tabel 1. The chemical composition of C45 steel, according to its S.C. MECANOENERGETICA S.A. determinations
using the Hilger spectral analyser

Valoare Al As C Ce Crl Cul Fel Fe2 Mn1l Mo
Value
Determinata 0.007 0.0018 0.482 0.008 0.256 0.24 97.6 0.574 0.048
Measured
min 0.42 0.25 0.17 0.50
max 0.50 0.35 0.37 0.80
Valoare Nb Ni3 P Pb1l S Si Sn Ti Vi w
Value
Determinata 0.0026 0.184 0.0099 0.0070 0.267 0.019 0.052 0.054
Measured
min 0.17
max 0.035 0.035 0.37

Tabelul 2. Caracteristicile mecanice ale otelului C45, conform determinarilor S.C. MECANOENERGETICA S.A.

Tabel 2. The mechanical characteristics of C45 steel, according to the determinations of

S.C. MECANOENERGETICA S.A.

Marci otel Rp,, Rm A5 y4 KV
2 2 - - HB max.
Steel type [N/mm’] [N/mm’] [%] [%] [
Ca5 500 700 - 850 14 35 30 235

3.2 Conditiile de incdrcare prin sudare

Pentru reconditionare s-a utilizat instalatia de
incdrcare prin sudare mecanizatd si procedeul de
sudare MAG (135). Materialul de adaos ales a fost
sarma plina, G3Sil.

Proceduradesudare, bazatd pe tehnologia proiectata
pentru a controla energia liniara introdusa si implicit
mentinerea axialitatii arborelui, impunea o putere
medie a arcului de sudare (un curent de sudare de
150-160 A pentru o tensiune a arcului de aproxima-
tiv 22 V), combinat cu o viteza de sudare 0,5 m/min.
Procedura de sudare nu prevedea o preincadlzire
a axului rotorului, pentru a se limita cantitatea de
caldurad introdusa. S-a inceput incdrcarea arbore-
lui fara preincalzire, s-a executat sudarea continuu,
timp in care temperatura piesei de incarcat a crescut
in mod treptat de la temperatura mediului ambiant
pana la temperatura de 280... 300 °C.

Protectia zonei de sudare a fost asigurata cu gazul
M21 (82%Ar + 18%CO,). Debit de gaz: 18 I/min.
Procesul a fost pus In opera si supravegheat de catre
un singur operator. Tehnica utilizata la sudare este
prezentatd in figurile 4 si 5. Dupa o rotatie complets,
cu depunerea unui strat de sudurd, un dispozitiv cu
cama a asigurat deplasarea capului de sudare cu o
distantd de aproximativ 90% din latimea sudurii rea-
lizate. Astfel, trecerea de sudare urmatoare s-a reali-
zat cu o usoara suprapunere a trecerilor.
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3.2 Welding cladding conditions

The mechanized welding cladding facility and the
MAG welding process (135) were used for the refur-
bishment. The filler material chosen was solid wire,
G3Sil.

The welding procedure, based on the technology
designed to control the linear energy input and im-
plicitly maintaining the axiality of the shaft, required
an average power of the welding arc (a welding cur-
rent of 150-160 A for an arc voltage of about 22 V),
combined with a welding speed of 0.5 m/min.

The welding procedure did not provide for preheat-
ing the rotor shaft, in order to limit the amount of
heat input. The cladding of the shaft began without
preheating, welding was performed continuously,
during which the temperature of the part to be clad-
ded increased gradually from the ambient tempera-
ture to the temperature of 280...300 °C.

The protection of the welding area was ensured with
M21 gas (82%Ar + 18%CO,). Gas flow: 18 I/min.

The process was operated and supervised by a single
operator. The technique used in welding is shown in
Figures 4 and 5. After a full rotation, with the dep-
osition of a weld layer, a cam device ensured the
displacement of the welding head by a distance of
approximately 90% of the width of the weld made.
Thus, the next welding pass was made with a slight
overlap of the passes.
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Figura 4. Schema depunerii continue, cu deviere dupa fiecare
circumferinta completa
Figure 4. Schematic of continuous deposition, with a
deflection after each full circumference

3.3 Rezultatele incercdrilor de duritate

Stratul generat prin sudare a fost supus unorincercari
de duritate. Schema de amprentare este prezentatd
in figura 6, iar valorile determinate ale duritatii sunt
prezentate in tabelele 3 si 4.

MO~y
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Figura 6. Harta amprentelor de duritate
Figure 6. Hardness points map

Se constata cd valorile duritatilor masurate la baza
inferioara a stratului de depunere sunt cuprinse in
intervalul 350-450 HV10/35-45 HRC. Aceste valori
sunt considerate suficiente pentru utilizarea in con-
tinuare a fusurilor, otelul C45, scump de altfel, din
care este confectionat axul, avand in mod uzual 170-
210 HB in stare netratata.

Situarea la maxim 45 HRC a permis prelucrarea
ulterioara prin aschiere pentru stabilirea formei
si a dimensiunilor finale pentru fusurile Tncarcate
prin sudare, dar in acelasi timp a si marit durata de
functionare a axului rotorului.

3.4 Analiza microscopicd a metalului depus

Stratul generat prin sudare a fost supus analizei micro-
scopice pentru evidentierea structurilor formate. La o
marire de 100x a fost identificata in metalul depus o
structura dendritica specifica turnarii (figura 7), iar in
zona influentata termic (ZIT) o structurd martensitica.

Figura 5. Realizarea depunerii continue, cu deviere dupa
fiecare circumferinta completa
Figure 5. Making continuous deposition, with a deflection
after each full circumference

3.3 Results of hardness tests
The layer generated by welding was subjected to
hardness tests. The hardness points map is shown
in Figure 6 and the determined hardness values are
shown in Tables 3 and 4.

Tabelul 3. Valori determinate ale duritatii
Tabel 3. Determined hardness values

Duritate Vickers HV10

Amprenta Zona Vickers hardness, HV10
Point Area | piectiall | Directia il

Direction I-1 Direction II-1I
26/32 235 193

MD

27/33 227 183
28/34 240 175
2/22 ZIT 455 279
29/35 425 276
30/36 MB 279 249
31/37 181 178

It is found that the hardness values measured at the
lower base of the deposition layer are in the range
of 350-450 HV10 / 35-45 HRC. These values are con-
sidered sufficient for the continued use of spindles,
the C45 steel, expensive by the way, from which the
spindle is made, usually having 170-210 HB without
heat treatments.

Setting it to @ maximum of 45 HRC allowed further
machining to establish the final shape and dimen-
sions for the weld-cladded axes, but at the same
time increased the service life of the rotor shaft.

3.4 Microscopic analysis of deposited metal

The layer generated by welding was subjected to mi-
croscopic analysis to highlight the structures formed.
At a magnification of 100x, a dendritic structure spe-
cific to casting was identified in the deposited metal
(figure 7), and a martensitic structure in the ther-
mally affected zone (HTZ).
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Tabelul 4. Valori determinate ale duritatii
Tabel 4. Determined hardness values

Valori duritate determinate
Amprentd | Zond | petermined value for hardness
Point Area

HV10 HRC
1 450 45,3
2 445 45,7
3 413 41,9
4 376 38,0
5 421 42,7
6 429 43,6
7 ZIT 383 38,9
8 433 43,7
9 413 41,9
10 397 40,7
11 370 37,7
12 348 35,4
13 360 36,6

Figura 7. Structura dendritica specifica turnarii
in metalul depus
Figure 7. Cast-specific dendritic structure
in the deposited metal

4. Alte aplicatii ale incarcarii prin su-
dare cu instalatia

Similar solutiei de reconditionare prezentate, au mai
fost rezolvate si alte situatii de reconditionare prin
sudare si a altor agregate energetice uzate.

4.1 Reconditionarea fusului paletelor aparatului
director — hidrocentrala Vdlcea

Asemenea situatiei de reconditionare prezentata an-
terior, s-a aplicat o tehnologie similard, adaptata ma-
terialului si dimensiunilor fusului si la bratele palete-
lor aparatului director utilizate la hidrocentrala de la
Valcea (figura 9).

Depunerea prin sudare s-a realizat cu aceeasi
instalatie, in regim mecanizat (figura 10), folosindu-se
tot procedeul de sudare MAG (135) si o tehnologie
avand parametri similari.
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Valori duritate determinate
Amprentd | Zond | petermined value for hardness
Point Area

HV10 HRC
14 343 35,4
15 354 36,0
16 327 33,0
17 327 33,0
18 297 29,5
19 317 32,0
20 297 29,5
21 279 27,0
22 279 27,0
23 317 32,0
24 309 30,9
25 297 29,5

Figura 8. Structurd martensitica in ZIT
Figure 8. Martensitic structure in ZIT

4. Other applications of rig welding
cladding

Similar to the reconditioning solution presented,
other situations of reconditioning by welding and
other used energy aggregates have also been solved.

4.1 Refurbishment of the vane shaft of the steering
device - Vélcea hydro-power plant

Like the reconditioning situation presented previ-
ously, a similar technology was applied, adapted to
the material and dimensions of the spindle from the
arms of the vanes of the steering device used at the
Valcea hydro-power plant (figure 9).

The deposition by welding was carried out with the
same installation, in mechanized mode (figure 10),
using MAG welding process (135).
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Figura 9. Paleta aparatului director cu fusul uzat de la
frecarea cu lagdrele
Figure 9. The vane of the steering device with the axe worn
from friction with the bearings

4.2 Reconditionarea arborilor de moara tip MVC4
— termocentrala Haldnga

O alta aplicatie de succes a incarcarii prin sudare,
in vederea reconditionarii, este cea a remanierii ar-
borilor de moara tip MVC4, de la termocentrala din
Halanga (figura 11).

4.3 Reconditionarea ventilatoarelor de gaze arse,
la un cazan de 1.050 tone abur/h, pentru ter-
mocentrala Rovinari

incdrcarea prin sudare a fost aplicatd nu numai
suprafetelor de revolutii, ci si suprafetelor cu forme
variabile, cum este suprafata unei palete de ventilator.
Problema care trebuia solutionatd era legatd de
remanierea prin incdrcare prin sudare a suprafetelor
curbe ale paletelor de ventilator pentru evacuarea
din cazan a gazelor arse (figura 12) si era solicitata
de termocentrala de la Rovinari, cazanele acesteia
avand capacitatea de a produce 1.050 tone abur/h.

Figura 10. incircarea prin sudare a fusului uzat
Figure 10. Cladding by welding of the worn axe

4.2 Reconditioning of mill shafts type MVC4 -
Haldnga thermal power plant

Another successful application of welding cladding,
with a view to reconditioning, is that of the MVC4
type mill shaft overhaul, from the thermal power
plant in Halanga (figure 11).

4.3 Refurbishment of flue gas fans, at a boiler of
1,050 tons of steam/h, for the Rovinari thermal
power plant

Welding cladding has been applied not only to sur-
faces of revolutions but also to surfaces of variable
shapes, such as the surface of a fan blade.

The problem that had to be solved was related to
the reworking by cladding by welding of the curved
surfaces of the fan vanes for exhausting the burnt
gases from the boiler (figure 12) and was requested
by the Rovinari thermal power plant, whose boilers
have the capacity to produce 1,050 tons of steam/ h.

Figura 11. incdrcarea prin sudare a arborilor de moaré de tip
MVC4
Figure 11. Welding cladding of mill shafts type MVC4

5. Concluzii

Generarea de straturi cu functiuni predefinite, prin
incdrcare prin sudare, este o solutie viabila pentru
reconditionarea componentelor agregatelor energet-
ice carora li s-au modificat forma, dimensiunile si/sau

Figura 12. incircarea prin sudare a ventilatoarelor de gaze arse,
la un cazan de 1050 tone abur/h, pentru termocentrala Rovinari
Figure 12. Cladding of flue gas fans, at a boiler of 1050 tons
of steam/h, for the Rovinari thermal power plant

5. Conclusions

The generation of layers with predefined functions, by
welding cladding, is a viable solution for the recondi-
tioning of components of energy aggregates that have
changed their shape, dimensions and/or even operat-
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chiar caracteristicile de functionare datorita solicitarilor
din timpul exploatarii. Aceste solicitari, de natura
mecanica si/sau termica si/sau de coroziune, produc
schimbarile amintite, fapt care conduce la functionarea
in afara parametrilor nominali sau chiar scoaterea din
uz a componentelor respective.

Reconditionarea prin incarcare prin sudare poate fo-
losi un numar mare de procedee de sudare, trebuind
a se tine cont de cantitatea de caldura introdusa n
materialul de baza (materialul suport) pentru a se
evita realizarea unei dilutii cu materialul de baza prea
mari, precum si pentru a se limita tensionarea si defor-
marea pieselor supuse procesului de reconditionare.

Confirmare
Lucrarea a fost prezentatd, in prealabil, la conferinta
Coordonatorilor Suddrii organizatd de Asociatia de
Sudurd din Romdnia la Rm-Vdlcea in perioada 18-
19.10.2024.
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