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Bl — Realizari stiintifice

Bazeteoretice simotivare
Procese care utilizeaza fasciculul LASER

- Depunereacu laser

- Texturareacu laser

- Sudareacu laser

Cercetari experimentale privind sudarea cu laser

- Sudarea otelurilor inoxidabile

- Sudarea cu laser a materialelor eterogene

- Sudarea cu laser a materialelor eterogene cu flux activ
Procesarea cu lasera materialelor avansate de tipul aliaje FeCrAl

Procesarea cu laser a materialelor in mediu lichid
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Baze teoretice si motivare

Bazele tehnologiei LASER

Prop. Fasciculului | Tratamente Sudare | Prelucrarea | Taiere @ Holografie @ Masuratori | Aliere Electronica
laser termice gaurilor

Coerenta X X X X X X
Directionalitate X X X X X X
Intensitate mare X X X X X X
Monocromaticitate X X X
Divergenta mica X X X X X X X X
Eficienta X X X X
Mediu activ Rubin, Diode, Nd-YAG, CO,— N, —He He-Ne- He-Ne He-Ne Argon,

Argon, Kripton

Rubin, Nd-
YAG




Parametriide proces: Putere, lungimea de unda

* Distantafocala si lungimea de focalizare

Shot  focal
length i}

Spot damater (0,50 ) i

AR Baze teoretice si motivare

Tipul laserului: Continuu sau pulsat

* Geometria pulsului laser
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P Prelucrarea cu LASER
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Depunere

r ¢ i

l Textuare
—
| laser ; -
Mediu protector
de gaz
Tratament T.
superficial

Heats Melts Bails Plasma
10 W/iem® 10* W/em?® 10° W/em? 10° W/em®

Procesare cu ‘

| in mediu lichid

Depunere

Sudare I

Fenomenele care aparin timpul absorbtiei



Prelucrarea cu LASER DEPUNERE CU LASER

AVANTAIJE

Automatizare
Precizie ridicata
Proprietati mecanice foarte bune

Numeroase aliaje compatibile

Provocari
Set-up dificil
Susceptibilitate de fisurare
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Prelucrarea cu LASER o gl DEPUNERECU LASER

NN

Laser

Parametrii principali

Puterea laserului
Viteza de depunere
Lungimea focala
Cantitatea de pulbere

Bose malgnal Base material

Base malenal

Nozzle Type 3

T ; Coincident angle
Parametrii secundari ‘ 320, 25°, 20°

Unghiul de depunere

. 08 Doam

329 25° 20°



Prelucrarea cu LASER

__ N DEPUNERE CU LASER

Laser continuu Coherent 1000 32-degree 20-degree
Pulbere Ni17Cr2.5B4Fe4Si0.5C 1.450 mm 1.518mm
MB S235 o TR T B
e ..AG Iﬂ.153 mm '0.362 mm
s *___ _______ b K AR 1 e L e S L o e —— )

--\\__..Am | 0.271mm s

-"'.____.--- t s B - e :
Base material ,
Base material

(a) e (b)

Pulverizare coaxiala, Putere laser 800W, viteza de depunere 25 cmm/min,
(@) 32° (b) 20°



Prelucrarea cu LASER

__ N DEPUNERE CU LASER

Depuneri armate cu particule dure

Chemical compozition WC-12Co Ni Al Cr B Fe Si C
Element [%] 50 balance 28 58 13 14 14 03

Efzswa
Em-—: T_ A i
. ctr' W .w Co w ",
Analiza SEM a pulberii METCO 439 NS, a si b aspectul general >« ¥
al pulberii, ) sectiunea particulelor de pulbere, microanaliza m: cf;‘_" - N .
compozitionala a fiecarei particule 0 2 ‘ 6 ] 10

Enerov (keV



Prelucrarea cu LASER

__ N DEPUNERE CU LASER

Putere: 720 W

Diametru Spot: 2.2 mm

Viteza optima de depunere: 55 - 65 c/min
Cantitate de pulbere: 4g/min

T preincalzire: 320 °C

Sample | NS O LM
o




B b Prelucrarea cu LASER =

Putere: 720 W

Diametru Spot: 2.2 mm

Viteza optima de depunere: 55 - 65 cm/min
Cantitate de pulbere: 4g/min

T preincalzire: 320 °C

500 800
Energy (kel)

Microstructura probeinr. 4 sianaliza EDS in punctele

g
g
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400 - 1
Sm_ | | .
& Larpie 9
e o
& Sarmpis §
. . T t . | W famphe t
Microduritatea stratului depus (a) si continutul de Fe S T S O T I T T T W B Ty o " T N R ey

Micro-hardness valees maasured along cross-section Distance (um) n



D i, Prelucrarea cu LASER

MICRO TEXTURARE CU LASER

Material AISI 430

LASER: Fibra

Parametrii: durata pulsin domeniul nanosecundelor
Frecventa: pana la 1000 kz

___ 3 TEXTURARE CU LASER

Proprietatitribologice
superioare
Fara ZIT




Prelucrarea cu LASER

MACRO TEXTURARE CU LASER

Material AISI 316

LASER: Nd: YAG pulsat

Parametrii: durata pulsin domeniul milisecundelor
Frecventa: pana la 100 Hz

__ 3 TEXTURARE CU LASER

" Proprietatitribologice superioare
ZIT redus

Aplicatii:
Cresterea aderentei suprafetei




) e Prelucrarea cu LASER gl SUDAREACU LASER

aWekiing  a— Sudarea prin Sudarea
m Marking conductie KEY-HOLE
= Semiconducton

= Fine metal »——— Colimatinglens ——

B Non-metal

»— Focusinglens ———=
B Dther

m Metal cutting

Shield gas

Water cooling

m Additive

Vapor

Utilizarea laserilor in industrie in 2020 e
Melted material g x Plasma

Base material -

Conduction welding Key-hole welding



cerCEté ri experimentale - Sudarea cu laser a otelului inoxidabil

Material Element wt. (%)
C% Si % Mn% P% S% Cr % Ni % Mo% N%

AlSI 316L 0.03 0.75 2 0.004 0.003 16-18 10-14 2-3 0.10

LASER TRUPULSE
Lungime de unda: 1064 nm
Putere max. 10 kW

Durata puls: 0.2 = 50 ms
Frecventa: - 900 Hz




Cerceté ri experimentale Sudarea cu laser a otelului inoxidabil

Influenta puterii asupra profilului zonei topite

Putere laser [w]

Durata puls [ms]

Frecventa [Hz]

Densitatea de putere [J] 6.3
Viteza de sudare [em/min] 45

Adancimea de topire ot b d ol Latimea Power vs melt width
1 1.4
0.9 1.35
EM = 13
& E
Em % 1.25 -
E e = 132
05 115
04 11
il 00 1000 1100 1200 1300 1400 1500 &00 SO0 1000 1100 1200 1300 1400 1500

—
1]
—

Laser power [W] (b) Laser power [W] n



CerCEté ri experimentale Sudarea cu laser a otelului inoxidabil

Influenta duratei pulsului asupra profilului
zonei topite

----

Putere laser [w] 1300 1300

Durata puls [ms] 5 5.5 b 6.5 7 7.5

Frecventa [Hz] 40 40 a0 40 a0 40
Densitatea de putere [J] 6.5 71 7.8 8.3 9.1 9.8
Viteza de sudare 45 45 45 45 45 45
cm/min
Adancimea de tupire Pulse vs mekt depth Lall_'imea Pulse vs melt width
1.1 1.4
! g 1.35
fﬂ-.ﬂ B = 13
E E 0
g ! £125 o iy
s 07 —=18 ] z 12
=08 . 1.15
0.5 1.1
04 4.5 55 6.5 1.5 8.5
) = ’ > Laser::‘dlie dura;: ms] ! ?.5 ¢ {d) Laser pulse duration [ms] n
¢



CEI"CEtﬁ ri Experimentale Sudarea cu laser a otelului inoxidabil

Influenta frecventei asupra profilului zonei
topite

S R T N T

Viteza de sudare 45 - i o
cm/min (3.4)

Adé”fimea de tDpirE Repetition rate vs melt depth Lﬁtlmea Repetition rate vs melt width
0.9 1 14
085 ¥
0 35
T 0%
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0.5 s T
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(e) Laser repetition rate [Hz] u] Lasesr repetition rate [Hz)
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_ ‘7 | cercetéri experimentale - Sudarea cu laser a otelului inoxidabil
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Parametrii optimi ai procesului de sudare cu laser

Puterea laserului 1300 W
Diametrul Spotului 0.8 mm
Distanta focala 150mm

Durata pulsului 7ms
Frecventa pulsurilor 40 Hz
Viteza de procesare 45 cm/min
Gaz de protectie Ar | 18 I/min

Imbinare cap lacap
Material AISI 316 L, grosime 1 mm




Sudarea cu laser a materialelor eterogene

Cercetari experimentale m

 AISI 1010 - AISI 321

Material Element wt. (%)
C % Si % Mn% P% 5% Cr % Mi % Mo % Ti%

P Rlo 0.099 0168 0.51 0.003 0006 0043 0.041 0.002 -
3 9 il

AlSI 321 0.08 1 e 0.045  0.03 18 11 - 0.15

Laser continuu Coherent F1000

Puterea laserului max. 1000 W
Lungimea de unda 975 nm
Diametrul Spotului 0.9 mm
Distanta focala 150mm

Gaz de protectie Ar

Fastening clamp Root shielding gas

Cadru experimental pentru sudarea materialelor eterogene



Sudarea cu laser a materialelor eterogene

Cercetari experimentale mp

- AISI 1010 - AISI 321
Proba
Parametrii
Putere laer [W] 550 550 550 550 550
Densitate de putere BV 105 IR E: 143 143 143 143 Grosime material-0.5mm

Densitatea LY [J/mm?] 29.4 07 26.2 24.8 235
energie
[em/min] 160 170 180 190 200
[mm] 0.51 0.50 0.51 0.37 0.30
Litimea [mm] 1.19 1.14 1.09 1.07 1.05
0.69 0.54 0.47 & =
[mm2] 0.41 0.36 0.33 0.25 0.19 Welding speed vs. weld bead width and area
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Cercetari experimentale

Sudarea cu laser a materialelor eterogene

 AISI 1010 - AISI 321

Unmixed regions

Distributia micro duritatiiin
cordonul sudat

Fa

% 11 |2 |3 [4 |5 |8
si |45 [20 [20 [11 [13 [13
Ti |19 |09 |08 [1.5 |04 |03
Cr |154 |14.3 |13.2 [14.1 [10.3 |35

| Mn 1224 121 |15 |20 |16 (09

Fe |61.9|69.1 742|726 |822 916

4 s s Y, W |Ni |141]116 |83 l86 [62 |24
0 o o o

Distributia compozitiei chimice in cordonul sudat
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%E.// Cercetari experimenta|e - Sudarea cu laser a materialelor eterogene

Solidification front
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Sudarea cu laser a materialelor eterogene
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Sudarea cu laser a materialelor eterogene

Cercetari experimentale mp

~ AISI 1010 - AISI 321
FLUX ACTIV

Active flux: SiO, + alcool polivinilic |15 % &30 %

Material Element wt. (%)

C% Si % Mn % P % 5% Cr % Ni % Mo % Ti %

0.099 0.168 0.51 0.003 0.006 0.043 0.041 0.002 =

0.08 1 2 0.045 0.03 18 11 - 0.15

Parametrii Unitate Proba

masura

1 —fara flux activ 2 —cu S5i0; flux activ

I — -
I -

Durata pulsului ms 1 i
Viteza de sudare cm,/min 73 90




E“ = Cercetdri experimentale =y

Sudarea cu laser a materialelor eterogene

AISI 1010 - AlsI 321
FLUX ACTIV

Active flux: Si0, + alcool polivinilic |15 % & 30% Fini detyzame:=AISI20N prosame 1 S mmmn

Si0,=5i0(g)+1/2 O, (g)

Avantaje
Creste gradul de absorbtie fara supraincalzirea materialului
Creste adancimea de patrundere 20 9, ! No flux - reference

Stabilitatea plasmei de sudare

80 cm/min, pulse length of 1 ms, and frequency of 120 Hz

(line1-1500 W, line 2 - 2000 W, line 3 - 2500 W, line 4 - 3000 W, and line 5 - 3500 W)



Sudarea cu laser a materialelor eterogene

Cercetari experimentale

 AISI 1010 - AISI 321

Sample 3 2500 W sample 4 Sample 5 FLUX ACTIV




AIsI 1010 - AIsI 321
FLUX ACTIV

SS

'

-

Sudare cu laser.
A) fara flux, B) cu flux Si02 15% (m
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R Cercetiri experimentale

Si0, flux
Favorizeaza formarea feritei aciculare

Dezoxidarea badii de sudare

Reducerea cu pana la 18% a puterii laserului

Sudarea cu laser a materialelor eterogene
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Laser Laser

Heat treat surface Melted surface '

| ] |
Base material ~ Base material |

Principiul tratamentului termic cu laser Procesareasuprafetei cu laser

Laser

Laser Laser surface

modifications

|
Without Width confinement
confinement environment - liquid | i ‘

Material | - | Material I




FeCrAl

Cercetari experimentale

Materiale metalice avansate pentru noile generatii de centrale

nuclear, 4R PCCA 243/2014

Obtinerea, testarea si tratarea superficiala a unor noi aliaje
destinate centralelor nucleare din generatia 4R

8.3

10.7
13.9
16.2

Compozitie chimica, wt.%

Alte elemente*

6.2 80.9 4.5
5.1 83.1 11
4.1 81.1 0.9
4.1 /8.8 0.9

Tratament termic superficial cu LASER

w
CO Universitatea POLITEHNICA din Bucuresti

Director de proiect Prof, Dr. Ing. Victor GEANTA, tel. 021 4029521, Fax: 021 4029521, email:
victorgeantaf@yahoo.com,

@loptoel cironica
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Responsabil de proiect Dr. Ing. Elena-Manuela STANCIU
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Responsabil de proiect Prof. Dr. Ing. Tudor CHEHECHES

P4 SC METAV = Cercetare Dezvoltare SEL
Responsabil de proiect CP II Ing. Dana Daisa



Cercetari experimentale mmp

Procesareasuprafetei cu laser

LASER continuu Coherent 1000 F
Lungime de unda 975 nm
Distanta focalda 150 mm

Gaz de protectie Argon

Tratament termic superficial cu LASER

FeCrAl

J

loptoel clromica

excelento in ¢ en:e'rure denullure

Laser beam
ER,
B
W Negative defocus
Remelted &
heat treated layer
Material top surface Iﬁmm
r /V\ $ 4mm




CE I"CEtﬁ I"'i expe rimenta'e - Tratament termic superficial cu LASER

| FeCrAl |

Parametrii f Putere Vitezade Diametrul Flux gaz [Ar) Distanta focala
procesare spotului
Regim

[cm/min] [mm] [1/min] [mm]

Adancimea zonei procesate |
retopite cu laser este cuprinsa intre
min 68 pm (proba 3) la 320W

Si

max. 519 ym (proba 1) la 500W.




CEI‘CEté ri experimentale - Tratament termic superficial cu LASER

ELEMENT GREUTATE % ATOMICE % EROARE %
0.46 1.49 37.98
6.54 12.44 10.66
9.7 9.57 5.44
| 83.29 76.51 2.45
ELEMENT | GREUTATE%

(c) 0.27 0.86 75.98
b.72 12.81 10.51
9.58 9.48 5.42

83.43 76.84 2.43




Proba 2

Proba 4

Tratament termic superficial cu LASER

Microduritatea zonei procesate cu laser

Regimul 1 Regimul 2 Material de baza
s s z

52 255 249 213
53 238 221 223



 Mediulichid

Optical fibre

Air cross-jet

— -

Liquid media
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| Mediu lichid |

- Acetat de nichel |




Tratament termic superficial cu LASER

~ Mediulichid

Cercetari experimentale m

T Acetat de nichel T

Wt.%%

Material _
C9% Mn% Cr% Mi% Si% P25 Mo 5% Fels

“ 0.46 0.80  0.38 0.12 0.09 0.01 0.06 0.03 9805

Durata s
Frecventa Viteza Suprapunere

Putere laser Diametrul Energia .
pulsului _
[mm/s] |

spotului [mm] laserului [1] [Hz]

1 0.38 0.7 480 g 20

2.5 mm liquid level

Treated region

8
ta3




CE]’CEté ri E){perimenta IE Tratament termic superficial cu LASER
| Mediu lichid |

e et e e ! ' _|_ Acetat de nichel |

Elem WL %
M Fe O

El 20 5] 50.29 20.21
-
: z
Sample processed n niclsl acetate E
Reference sample E Fe Ni
- # Fé fodf . l|'I \
. ol ': | c Fe i
- - -~ - . - - - - Tl - L ] - - - . ] ; ‘I" l"‘ a . t : . i . ‘ s . a . T I . ﬂ
- * Austende . Energy (kaV)
Figure 5.3. 3D scanning and surface profile measure (Hirox KH-87 > o : A 2
=l
[STA23] § p— e e 4
£
A
.
A
e ———— i N
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20, st Cercetari experimentale

Tratament termic superficial cu LASER

Acetat de nichel

160
140
120
= 100
l'-ﬂ it e L&
] 25
€ 60 -
40 1 - 38%NI
20 1.3%NI 1.2%Ni 0.9%Ni 0.7T%MNi
' L L] '
o - — — =
0 4 8 12 16 20

Distance / ym




Cercetari experimentale - Tratament termic superficial cu LASER
 Mediulichid
‘_ Acetat de nichel ‘

Retained austenite

e

(a) Substrate
-1'”'3'651'&'55%5767{ BT T gy 1
*%*

amellar camentlte

Iamﬁilar CEI'I"IEH'[ItE o
- 1'- ' k-



CEI"CEtﬁ r I Experimentale - Tratament termic superficial cu LASER

| Mediu lichid |
~ Acetat de nichel |

648HV0.03  621HV0.03

Depth from the surface Microhardness
[um] HVO, o3

10 663+9.2

Treated region 20 627+3.6

EJ?Hv:f r.:: < 30 621146
R T Boundary region 40- 50 459+11.0
60 250+ 30

Untreated region 70 248+ 1.4

80 246+1.1
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] —— Laser processed surface

Cercetari experimentale m

Tratament termic superficial cu LASER

Acetat de nichel

08 07 06 05 -04

Ewe/V

0.3

02

Corrosion test parameters and results Table 5.4
Operational parameters No processing Laser processing

Ecor -437.4 mV -435.5 mV

= 25.0 pA 11.3 pA

be 669.9 mV 285.1mV

ba 141.9mV 117.1mV

Corrosion rate 0.094 mm/year +0.006 0.042 mm/year £0.003
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Concluzii

A fost realizat un stadiu actual al utilizarii tehnologiei laser pentru aplicatii cu potential industrial.

S-au determinat experimental parametrii optimi pentru depunerea cu laser si pulberi metalice aliate cu CW. Alierea
suplimentara cu Al s-a dovedit a fi beneficd pentru pastrarea integritatii particulelor dure la depunerile cu laser.

Am proiectat si utilizat un flux activ pe baza de SiO, si alcool polivinilic care a imbunatatit gradul de absorbtie a fasciculului
laser si a facilitat formarea feritei aciculare la imbindrile eterogene de tipul otel carbon —otel inoxidabil austenitic.

Au fost optimizati parametrii pentru sudarea cu laseri pulsati a otelurilor inoxidabile AlSI 316L. Am determinat experimental
valorile optime pentru puterea laserului, durata pulsului si frecventd, si influenta acestor parametrii asupra geometriei
cordonului sudat.

Am realizat un studiu experimental privind sudarea cu laser a materialelor eterogene de tipul AISI 1010 — AISI 321.

Am realizat o tehnologie noua de procesare cu laser in mediu lichid de acetat de nichel, tehnicd care a permis tratarea
termomecanica a substratului din C45 si microalierea acestuia cu nichel.

S-a determinat experimental influenta geometrei modului de depunere la depunerile coaxiale cu laser utilizand 3 tipuri de
conuri cu deschiderea de 20, 25 si 32°.

S-au imbunatatit proprietatile mecanice si rezistenta la coroziune a aliajelor de tipul FeCrAl prin procesare superficiala cu

laser.
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/_.::':r”/ 51 INGINERIA MATERIALELOR

Studii postdoctorale 2013-2015

Sudarea cu laser a cuplului de materiale
AlSI 321 -AISI 1010

Tutore postdoctorat: Prof. Dr. Ing.
Mircea-Horia TIEREAN

Abilitare

Sudarea cu laser;

e Texturarea si procesarea superficiala cu
fascicul laser a diferitelor materiale

conventionale sau materiale avansate de
tipul FeCrAl;

e Depunerea cu laser si pulberi.
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Asistent cercetare

. optoel ctronica]
2011- 2013 | Optoelectronica 2001 SA Magurele llIfov UW]'* e P el G
Cercetator stiintific grad 3
2013 — 2017 | Optoelectronica 2001 SA Magurele lIfov

BPropunerea si derularea de proiecte de cercetare, realizarea de cercetari

experimentale, diseminarea rezultatelor cercetarilor in jurnale si conferinte de
specialitate interne si internationale

Cadru didactic —
2016-2024 Facultatea de Stiinta si ingineria materialelor sl s

B 2016- 2018 Sef de lucrari
B 2018 — 2024 Conferentiar
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/.::f & S INGINERIA MATERIALELOR

Web of Science Core Collection metrics :
65 de articole
; 10 41

Stanciu, Elena Manuela i S5 - 25 de a ultima promovare
() Universitates Transibvania din Bragow, Brasoy () 3516764800 & © hitpsforcidorg 0000-0002- 3004482 Web of Science
#2 s this you? Connect to Mendeley account  View more

- - i 270 246 5t e articole 35 de articole

G | e Pt | ——t e Tt Lt gl Reviste IS indexate in alte

15 de la ultima promovare

in reviste din zona

Proiecte 6 autor principal

rosie sau galbena

I
4 de la ultima promovare

27 proiecte 10 de I3 ultima promovare |

Internationale

Citat de
16 proiecte
Referinte
# : bibliografice
Membru in Director/ Membru in h-index
echipa Responsabil | i10-index

9 prolecte
- 1 responsabil tehnie

5 in volumele
conferintelor

indexate ISl

AFISATI-LE PE TOATE
Toate  Din 2019

466 408
12 12
16 15
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Advanced Metallic Materials for New Generation Nuclear Power Plants, 4R, NUCLEARMAT (PCCA 243/2014, Tn calitate de responsabil de proiect
Solar Synthesis of Functional Carbonaceous under Constant Electric Charge - SFERA NII" (2019, France).

Corrosion and Wear Behavior of NiCrB5i Coatings Fabricated by Laser Cladding, European Solar Research Infrastructure for Concentrated Solar Power - SFERA 11" (2016, Italy).

At the same time, my role as a project team memberhas been pronounced across various national and international research grants, such us:

1:

LA N

iy

10.
11.

12

13.

"5tudies Concerning the Real-Time Monitoring of the Laser Welding/Cutting Process" and "Mew Methods for Cutting Metallic Waste". Third party project with EU private sector (2015-2018, Netherlands).
Project coordinated by Prof. Mircea Horia Tierean from Transilvania University of Brasov.

Persoand cheie a proiedtului "Reclamation of Gallium, Indium and Rare-Earth Elements from Photowvoltaics, Solid-5tate Lighting and Electronics Waste"- RECLAIM, FP7 grant type, grant agreement no: 305620
https.//cordis.europa.eu/project/id/309620/reporting, Project coordinated by Brandus Comanescu from Optoelectronica — 2001 S8, Magurele.

"Perovskites for Photovoltaic Efficient Conversion Technology”, 8 SEE grant type, EEA-IRP-RO-MN0O-2013-1, Project coordinated by Prof. Mihaiela lliescu from Optoelectronica - 2001 5A, M3gurele.

“Compact biophotonic platform for drug allergy diagnosis” — COBIOPHAD, H2020 grant type, Grant agreement no: 688448, Project coordinated by Dr. Necsoiu Teodor from Dptoelectronica — 2001 58, Magurele.
"Improvement of Electric Contact Corrosion Resistance”, SFERA |l type project (2014, [taly). Project coordinated by Or. lonut Roatd from Transilvania University of Brasov

"Mechanical proprieties improvement of Cu10Al laser cladded on aluminium”, SFERA [l type project (2014, Spain). Project coordinated by Dr. lonut Roata from Transilvania University of Brasov.

"Residual stress relieve of Ni based coatingsfabricated by laser cladding”, SFERA |l type project (2015, France). Project coordinated by Prof. Pascu Alexandrufrom Transilvania University of Brasow.

"Synthesis of carbon nanotubes using solar radiation and Al;03-Mn/Cu;0 catalyst”, SFERA Il type project (2016, France). Project coordinated by Prof. Pascu Alexandru from Transilvania University of Brasov

"Alz02/TiD; cladding in pre-placed powder geometry using concentrated solar radiation”, SFERA Il type project (2017, France). Project coordinated by Prof. Pascu Alexandru from Transilvania University of
Brasow.

"Corrosion improvement of FeCrfl alloys designed for Molten Salt Reactors”, SFERA Il type project (2017, Italy). Project coordinated by Prof. Pascu Alexandru from Transilvania University of Brasow.

"Research on the Development of Diode-Pumped Laser Equipment Family for Medical Applications, Especially Urology” - ELASMEDURD, PO5-CCE type project, No.159/2011. Project coordinated by Brandus
Comanescu from Optoelectronica - 2001 58, Magurele.

“Advanced and Extended Functionality Complex System for Document Examination and Scientific Research in the Field of Forensic®, grant type PN-II-IN-DP5T-2012-1-0026. Project coordinated by Dr. Necsoiu
Teodor from Optoelectronica — 2001 SA, Magurele.

"Application of Laser Techniques for Manufacturing Real-Time Microfluidic-Based Biosensars SOLE", grant type PN-II-PT-PCCA-2013-4-19592, grant number 34/01.07.2014. Project coordinated by Dr. Necsoiu
Teodor from Optoelectronica — 2001 58, Magurele.
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Programul Bursa Universitatii Transilvania pentru mobilitate
internationala Competitia 2017

Granturi pentru tineri cercetatori
Competitia 2017/8039/14.07.2017 valoare 22500 lei

Medalie de aur
EUROINVENT 2015

Brevete
£ DIPLOMA %,
=== SILVER MEDAL
I et e
- - ,‘...—...25:::,..“_, ““"...."
I _! im} . m wiFia = gm ° %
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Cursuri

e Tehnologia materialelor anul I ISI +IS

¢ Tolerante si control dimensional Il ISI +IS
e Prelucrari mecanice Il ISI +IS

e Tehnologii curate de sudare anul Il ISMA

e Surse moderne de sudare anul | ISMA
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e Tehnologia materialelor

e Tolerante si control dimensional

® Prelucrari mecanice

e Tehnologii curate de sudare

e Surse moderne de sudare

e Stiinta materialelor

e Tehnologii si echipamente de control
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~2  Blll=Planuri de evolutie si dezvoltare a carierei

)Ten'nen scurt (2024-2025) | < Inscrierea in scoala doctoralj interdisciplinara
* Un doctorand

+»* Avansare la gradul de prof. univ.

), Termen lung (2025-...)  Z

**Realizarea unei propuneride proiect de cercetare
**Publicarea a minim unui articol pe an cu F.l. > 0.5

s»Castigarea unui grant de cercetare

**Publicarea de brevete de inventie
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~2  Blll=Planuri de evolutie si dezvoltare a carierei

)PIanu-ri / teme de cercetare " 2024...

“*Procesarea termomecanica a materialeloravansatein lichid
“*Sudarea cu laser a aliajelordin titan
** Sudarea cu laser si pulbere a materialelor eterogene cu compatibilitate

metalurgica scazuta




BIV — Bibliografie

Proiecte de cercetare

1.

Advanced Metallic Materials for New Generation Nuclear Power Plants, 4R, NUCLEARMAT (PCCA 243/2014, as Principal investigator / Project responsable

Lucrari publicate

1.

10.

Stancu EM., Pascu A, Tierean M.H., Roata I.C., Voiculescu I, Hulka |, Croitoru C., Dissimilar Laser Welding of AISI 321 and AISI 1010, Technical Gazette, ISSN 1330-
3651, Vol. 25/No. 2, 2018, LF. 0.72.

Stancu EM., Pascu A, Roata I.C,, Croitoru C,, Tierean M.H., Laser welding of dissimilar materials, Materials Today-Proceedings, 19, pp 1066-1072, ISSN 2214-7853,
20189,

Stanciu EM., Pascu A, Gheorghiu I, CMT Welding of Low Carbon Steel Thin Sheets, IOP Conference Series: Materials Science and Engineering, 209, 2017, 012051

Stancu EM., Pascu A, Roata L.C, Croitoru C,, Tierean M., Mirza Rosca |, Hulka |, Solar radiation synthesis of functional carbonaceous materials using Al;0s/Ti0;-Cu-
HA doped catalyst, Applied Surface Science 438, pp 33-40, 2018, ISSN 0169-4332, | F. 5.15, Q1.

Stancu EM., Pascu A, Roata LC,, latan C., Moldovan E.R. and Tierean M.H., Millisecond pulsed laser welding of AlSI 316 stainless steel, I0P Conf. Series: Materials
Science and Engineering, I0P Publishing, 1251, 2022, 012012

Stancu EM,, Pascu A, Croitoru C, Roata I. C,, Crnistea D, Tierean M.H., Hulka I, Petre .M., Mirza Rosca J. C,, Functional Surfaces via Laser Processing in Nickel Acetate
Solution, Materials, 2023, 16, 3087, LF. 3.4, Q2.

Voiculescu, V. Geanta, E.M. Stanciu, D.A. Jianu, C. Postolache, V. Fugaru, Effect of Irradiation and Temperature on Microstructural Characteristic of FeCrAl Alloys, Acta
Physica Polonica A, 134(1), pp 116-118, 2018, I.F. 0.725

Hulka, I.; Utu, 1.D,; Avram, D.; Dan, M.L,; Pascu, A.; Stanciu, EM.; Roata, I.C. Influence of the Laser Cladding Parameters on the Morphology, Wear and Corrosion
Resistance of WC-Co/NiCrBSi Composite Coatings. Materials 2021, 14, 5583, Q1.

Moldovan E.R., Doria C.C.,, Ocana J.L, Baltes LS., Standu E.M., Croitoru C., Pascu A, Roata I.C., Tiereanu M.H., Wettability and Surface Roughness Analysis of Laser
Surface Texturing of AISI 430 Stainless Steel, Materials, 2022, 15(8), 2955, |.F. 3.4, Q2.

Geanta V., Voiculescu |, Tendu D., Baschir L., Stanciu E.M., Pascu A., Effect of laser processing on the microstructure of the FeCrAl alloys, Journal of Optoelectronics
and Advanced Materials, 2020, 22(7-8), pp 411-418, |F. 0.63
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