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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu je mozné uplatnit v pripade, ak nie je mozné aplikovat proces zvarania
pred procesom nitrooxidacie, napr. z dévodu limitovanych rozmerov nitridacnych peci.
Vysledky je mozné dalej uplatnit’ pri kon&trukcii zariadeni pracujucich v koré6znom
prostredi vodnej pary a pri nahrade procesu nitrooxidacie v solnych kupeloch.
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Z vysledkov rieSenia 1. etapy projektu vyplyva, Zze za vhodné parametre nitrooxidacie pre tenké ocelové
plechy DC 01 EN 10130/91 s hrubkou 1 mm je mozné pokladat: nitridacia 580°C/45 min, oxidacia 350°C/5
min. Pri nizSej teplote nitridacie nedochadza k tvorbe suvislej povrchovej vrstvy. Uvedené parametre
chemicko-tepelného spracovania vyraznym spdsobom zvySuju mechanické vlastnosti materialu. Dochadza
K vyraznému narastu medze klzu (o 52-54 %), pevnosti (0 34-42 %), pri su¢asnom zniZeni taznosti (o 7,5
%). V tejto etape rieSenia projektu boli metdédami Struktirnych analyz identifikované jednotlivé fazy
nitrooxidacne upraveného materialu. Vysledky 2. etapy rieSenia projektu priniesli poznatky o moznostiach
zvarania nitrooxidaéne upravenych materialov metédami MIG, laserového zvarania (CO, laserom a
pevnolatkovym laserom), hybridnym zvaranim CO, laser — TIG, hybridnym spajkovanim CO, laser-CMT,
zvaranim elektrénovym lu¢om a oblukovym zvaranim a spajkovanim CMT. Z rozsiahlych vysledkov vyplyva,
Ze najvhodnejSou technolégiou zvarania je zvaranie pevnolatkovym laserom. Vhodné parametre zvarania
su: vykon 1 kW, rychlost zvarania 20 az 25 mm/s, fokusacia na povrch a priemer stopy Iu¢a 600 pm.
Vysledky ziskané v 3. etape rieSenia projektu preukazali dosiahnutie najvyssieho stupfia koréznej odolnosti
nitrooxidovanych materialov, ale zaroven nutnost dodatoénej ochrany zvarovych spojov v mieste porusenia
povrchovej vrstvy procesom zvarania. Erichsenove skusky zvarovych spojov vyhotovenych zvaranim
laserom odhalili znizenie hibky vtlatku o 14 % v porovnani s nitrooxidacéne upravenym materidlom bez
zvaru. Zo zistenych S-N kriviek a hodnét medze vysokofrekvenénej Unavy vyplyva, Ze Unavova zivotnost
Ocio’ Sa po nitrooxidacii zvysila z 90 na 160 MPa, t. j. 0 78 %. Pritomnost zvaru v nitrooxidaéne upravenom
plechu zniZuje jeho Unavovu Zivotnost 0 37,5 % (Oc1°=100 MPa).

Suhrn vysledkov rieSenia projektu a naplnenia cielfov projektu (max. 20 riadkov) - anglicky:

The results of first project period showed, that the suitable nitrooxidation parameters for thin steel sheets DC
01 EN 10130/91 with 1 mm of thickness were: nitridation 580°C/45 min, oxidation 350°C/5 min. In the case
of lower temperature, the continuous surface layer was not created. The mentioned parameters of
thermochemical treatment significantly increased the mechanical properties of the material. Noticeable
increase of the yield point (up to 52-54 %), tensile strength (up to 34-42 %) and ductility drop of 7.5 % were
observed. In this period of the project, the microstructural phases of nitrooxidized material were identified by
the methods of structural analysis as well. The results of the second period of the project involve knowledge
about welding of steel sheets treated by nitrooxidation by the different welding methods: GMAW welding,
laser welding (CO, and solid-state), hybrid CO, laser — TIG welding, hybrid CO, laser-CMT brazing, electron
beam welding and CMT arc welding and brazing. Based on the these results, it can be stated, that the most
suitable welding method was solid-state welding. The suitable parameters were: 1 kW of power, welding
speed in range of 20 — 25 mm/s, focusing on the surface, beam spot diameter 600 um. The results obtained
in the third period proved that nitrooxidized material had the maximum level of corrosion resistance.
Nevertheless, the additional protection of joints in the area of the surface layer destroyed by the welding
process is required. Erichsen cupping test of the joints made by laser beam welding revealed that the depth
of the indent dropped by 14 % in comparison to nitrooxidized material without weld. The results of high-
frequency based on obtained S-N curves and fatigue strength showed, that the fatigue life o¢10° after the
process of nitrooxidation raised from 90 MPa to 160 MPa, i. e. by 78 % . The presence of the weld in
nitrooxidized material decreases the fatigue life by 37.5 % (0¢10°=100 MPa).
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