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ABSTRACT

ARTICLE INFO

The tribological properties of Ti-6Al-4V alloy are generally poor. This study
was an attempt to produce a hardened surface layer on this alloy for longer
service life during severe wear conditions. For this purpose, laser surface
cladding of this alloy with vanadium carbide (VC) powder was performed
using a YAG Fiber laser at power strengths of 1000 W, 1500 W, and 2000 W
and a travelling speed of 4 mm/s. Surface cladded layers of Ti-6Al-4V alloy
metal matrix composite reinforced with VC particles were produced on the
substrate under all processing conditions. The size of the cladding layer was
increased by increasing the processing power. The cladding layer was well
bonded to the substrate, especially at higher processing powers. The VC parti-
cles were homogenously distributed within the cladding layer at processing
powers of 2000 W and 1500 W, whilst it showed some clusters at a power of
1000 W. Some of the VC particles were melted and re-solidified as fine long
dendritic structures during the laser treatment. The cladding layer produced
under all processing conditions exhibits remarkable improvement of hard-
ness and wear resistance (almost twice). As the processing powers decreased,
the surface of the cladding layers showed higher hardness. The cladding layer
also showed improved corrosion resistance.
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Lasersko nanasanje vanadijevega karbidnega prahu
na zlitino Ti-6Al-4V
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POVZETEK PODATKI O CLANKU
Triboloske lastnosti zlitine Ti-6Al-4V so razmeroma slabe. V raziskavi predla- Kljucne besede:

gamo obdelovalni postopek za utrditev povrSine omenjene zlitine, ki omogo- Lasersko nanasanje

ca daljSo uporabo izdelkov pod zahtevnimi pogoji obrabe. Za ta namen smo Zlitina Ti-6Al-4V

uporabili postopek laserskega nanaSanja vanadijevega karbidnega pragu Vanadijev karbidni prah
(angl. Vanadium Carbide - VC ) na zlitino Ti-6Al-4V. Uporabili smo YAG vla- Povrs$inska mikrotrdota
kenski laser z mo¢mi 1000 W, 1500 W in 2000 W ter hitrostjo nanasanja 4 Odpornost proti obrabi in koroziji
mm/s. To so bili procesni parametri, ki smo jih uporabili za lasersko nanasan-
]e_v.anadllgvega karbldnegg pvrahu_ na osnovni ma’Ferlal (vzorec) iz T1-6A1-5}V emahoud@kku.eduwsa
zlitine, s ¢cimer smo dosegli ucvrstitev vrhnjega sloja vzorca. Debelina naneSe-
L " . . o : " L - (Mahmoud, E.R.I)
nega sloja je narascala z vecanjem moci laserja. NaneSen sloj se je dobro spojil
z osnovnim materialom, Se posebej pri visjih procesnih moceh laserja. Pri Zgodovina ¢lanka:
moceh 2000 W in 1500 W se je vanadijev karbidni prah homogeno porazdelil Prejet 2. avgusta 2014
po naneSenem sloju, medtem ko so se pri moc¢i 1000 W pokazale nekatere Popravljen 29. oktobra 2014
neenakomerne porazdelitve prahu. Del prahu oziroma delcev vanadijevega Sprejet 10. novembra 2014
karbida se je med laserskim nanasanjem najprej stalil in nato ponovno strdil v
obliki dolgih dendritnih struktur. Naneseni sloji so imeli bistveno visjo trdoto
in odpornost proti obrabi (ugotovili smo skoraj dvakrat viSje vrednosti), in to
ne glede na procesne parametre nanasanja. Pri nizjih procesnih moceh, smo
dobili visjo trdoto naneSenih slojev. Ugotovili smo tudi, da so sloji zelo dobro
obstojni proti koroziji.
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