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Uplatnenie vysledkov projektu

Vysledky rieSenia projektu a aplikacné odporucania je mozné vyuzit pre zlievarne pri vyrobe
odliatkov liatych pod tlakom uréenych hlavne automobilovy priemysel. Navrhnuté renovacné
vrstvy a Uprava povrchu s vyuzitim laserového Ziarenia pri su¢asnej depozicii PVD povlakov
zvySia technologicku zZivotnost tvarovych dielov foriem (vloziek) a jadier. Technologicka
Zivotnost je limitovana hlavne kvalitativnymi poZiadavkami kladenymi na odliatky liate pod
vysokym tlakom. Pri vysokych narokoch na kvalitu povrchu odliatkov liatych pod vysokym
tlakom a tvarovo zlozitych odliatkoch je ekonomicky vyhodne renovovat tvarové diely formy
(vlozky). DIhSia zivotnost’ jadier znizuje technologické prestoje spojené s vymenou
opotrebenych jadier.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Pre renovaciu tvarovych dielov foriem pre liatie zliatin hlinika pod vysokym tlakom boli
pouzité konvenc¢né aj nekonvenéné metddy navarania - technolégie MAG CMT (Cold Metal
Transfer), technoldgia TIG (Tungsten Inert Gas), technolégia PTA (Plasma Transferred Arc),
technoldgia laserového navarania a technoldgia MIG (metal inert gas). Bola realizovana
FEM analyza napatovo-deformacéného stavu tvarovych dielov foriem a predikcia kritickych
oblasti opotrebenia. Bola realizovana kompelxna materialova analyza a tribologické skusky
navarov v podmienkach suchého kizného trenia. Pre simulaciu realnych zatazovych
podmienok boli navary podrobené ponorovej skuske v tavenine hlinikovej zliatiny AlSi8Cu3
pri teplote 680+£20°C. Boli realizované kordézne testy navarov v 1M roztoku NaCl. Bolo
stanovené opotrebenie reznych dostiiek pri obrabani navarovych vrstiev. Na zaklade
experimentalnych vysledkov najvyssiu kvalitu dosahovali navary vyhotovené pomocou
laserového luca s pridavnym materialom Dievar. Z hfadiska technoldgie liatia pod vysokym
tlakom bolo plnenie formy a vyberanie odliatkov z formy po 6000 cykloch analogické ako u
novych tvarovych €asti formy. Renovované a povlakované tvarové diely boli ponechané v
dalSich prevadzkovych skuskach. Bol vypracovany inovativny spésob upravy povrchu
tvarovych dielov foriem a jadier, ktory spocival v lokalnom intenzivnom ohreve povrchu
laserovym ziarenim v intervale teplét prekrystalizacie bez natavenia materialu s
dokon&ovacim brusenim na pozadovanu geometriu tvarovej plochy s depoziciou
duplexnych PVD povlakov chemicky stabilnych pri teplotach liatia zliatin hlinika. Na skupinu
jadier boli aplikované postupy lokalneho intenzivneho ohrevu povrchu laserovym Ziarenim s
finalnym duplexnym PVD povlakovanim povlakmi nACRo4 a AICrN3. Kontrolna skupina
tvarovo a rozmerovo identickych jadier bola PVD povlakovana duplexnymi poviakmi
NACRo4 a AICrN3. Obe skupiny jadier boli po montazi do foriem testované v realnych
prevadzkovych podmienkach liata zliatin hlinika pod vysokym tlakom. Jadra s upravenym
povrchom su v prevadzkovych skiskach a spinaju pozadované kritéria kvality povrchu
komercnych odliatkov. Aplikaciou inovativnych renovacnych technoldgii bola zabezpecena
vySSia zivotnost jadier pri su¢asnom znizeni technologickych prestojov spojenych s
vymenou opotrebenych jadier. RieSenim projektu boli ziskané pévodné vysledky a aplikaéné
odporucania pre zlievarne pri vyrobe odliatkov liatych pod tlakom uréenych hlavne pre
automobilovy priemysel.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Conventional and unconventional welding methods were used for the renovation of mold
parts for die casting of aluminum alloys under high pressure - MAG CMT (Cold Metal
Transfer) technology, TIG (Tungsten Inert Gas) technology, PTA (Plasma Transferred Arc)
technology, laser welding technology and MIG (metal inert gas). FEM analysis of the stress-
strain state of molded parts and prediction of critical wear areas was performed. Complex
material analysis and tribological tests of welds in dry sliding friction conditions were
performed. To simulate real load conditions, the welds were subjected to an immersion test
in a melt of aluminum alloy AlISi8Cu3 at a temperature of 680 + 20 ° C. Corrosion tests of
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welds in 1M NaCl solution were performed. The wear of the cutting inserts during the
machining of the welding layers was determined. Based on the experimental results, the
highest quality was achieved by welds made using a laser beam with Dievar additive
material. From the point of view of high-pressure die casting technology, filling the mold and
removing the castings from the mold after 6000 cycles was analogous to the new mold
parts. The refurbished and coated shaped parts were left for further operational tests. An
innovative method of surface treatment of shaped parts of molds and cores was developed,
which consisted of local intensive heating of the surface by laser radiation in the
recrystallization temperature range without melting the material with finishing grinding to the
required geometry of the shaped surface with deposition of duplex PVD coatings chemically
stable at aluminum alloy casting temperatures. Procedures of local intensive surface heating
by laser radiation with final duplex PVD coatings of nACRo4 and AICrN3 were applied to the
group of cores. A control group of shape and size identical cores was PVD coated with
duplex coatings of nACRo4 and AICrN3. Both groups of cores, after assembly into molds,
were tested under real operating conditions of cast aluminum alloys under high pressure.
Surface-treated cores are in operational tests and meet the required surface quality criteria
of commercial castings. The application of innovative renovation technologies has ensured a
longer service life of cores while reducing the technological downtime associated with the
replacement of worn cores. The project brought original results and application
recommendations for foundries in the production of die-castings intended mainly for the
automotive industry.
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