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Finalny vyber komer&ne dostupnej praskovej zmesi Fe1,8%Cr2%Ni0,5%C bol realizovany
na zaklade priemyselnej aplikovatelnosti vzhladom k vyrobnému postupu v Miba Sinter
Slovakia s.r.o. Pouzitim tejto zmesy bolo mozné splinit hlavny ciel projektu, zamerany na
zvySenie hustoty a unavovej pevnosti Fe komponentov vyrabanych PM metédou o 20- 30%.
Okrem vySSich lisovacich tlakov od 600 do 900MPa sa na zvySenie hustoty pouzili rézne
spekacie atmosféry Cistého dusika N2 a vodika H2 alebo ich kombinaciou s réznym
podielom N2 + (5%H2 a 10%H2) kvéli vyredukovaniu oxidov a vytvoreniu pevnych medzi-
Casticovych spojov. Zvolené teploty spekania boli 1120°C, 1250°C a 1350°C s ¢asom
vydrze 30min a rychlostou ohrevu 2°C/min, s naslednym pomalym chladnutim 5°C/min, ¢im
sa ziskala makka perliticka Struktira vhodna na prehustenie pocas prehustenia /kalibracie.
NajvysSie hustoty od 7,30g/cm3 do 7,33g/cm3 sa dosahovali pri pouziti lisovacieho tlaku
900MPa a teploty spekania 1350°C, pri pouziti vSetkych atmosfér. Pri najvysSej teplote
spekania 1350°C boli sledované najsférickejSie pory, ktoré vznikali postupnym spgjanim
malych pérov v désledku vyredukovania oxidickych bariér a spe€enia praSkovych ¢astic. V
dbsledku nizkej pérovitosti u najhutnejSich vzoriek po spekani dochadzalo k ich
najnizSiemu prehusteniu. K najvacsiemu prehustovaniu dochadzalo prave u vzoriek
kompaktovanych pri lisovacich tlakoch 600MPa a teplote spekania 1120°C zo 7,01 g/cm3
na 7,12 g/cm3. Unavovl pevnost bolo mozné zvysit prostrednictvom spekacich parametrov
az o 88% z 230N/mm2 na 435N/mm2. Najvacsie zvySenie pevnosti sa dosiahlo vdaka
predifundovaniu Ni do Fe1,8Cr pradkovych €astic a znizenim poérovitosti vplyvom teploty
spekania vzhfadom k tomu, Ze hustota v drieku testovacieho telieska bola len na urovni 7,05
g/cm3 po spekani pri teplote 1350°C v 95%N2 + 5%H2 atmosfére.

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

The final selection of the commercially available Fe1.8%Cr2%Ni0.5%C powder mixture has
been realized on the base of industrial applicability related to the production process at Miba
Sinter Slovakia s.r.o. Due to the mentioned mixture it was possible to reach the main goal of
the project, aimed at increasing the density and fatigue strength of Fe components produced
by the PM method by 20-30%. In addition to higher pressing pressures, from 600 to
900MPa, different sintering atmospheres of pure nitrogen N2 and hydrogen H2 or their
combination with different proportions of N2 + (5%H2 and 10%H2) were used to increase
the density in order to reduce oxides and create solid interparticle bonds. The selected
sintering temperatures 1120°C, 1250°C and 1350°C were kept 30 minutes and a heating
rate of 2°C/min, followed by a slow cooling of 5°C/min, resulting in a soft pearlitic structure
suitable for densification during densification / calibration. The highest densities from 7.30
g/cm3to 7.33g/cm3 were achieved using a pressure of 900 MPa and a sintering
temperature of 1350°C, using all atmospheres. At the highest sintering temperature of
1350°C, the most spherical pores were observed, which were formed by the gradual joining
of small pores due to the reduction of oxide barriers and the sintering of powder particles.
Due to the low porosity, the densest samples had the lowest densification after sintering.
The greatest densification occurred in the samples compacted at pressure of 600MPa and
sintering temperature of 1120°C from 7.01 g/cm3to 7.12 g/cm3. The fatigue strength could
be increased through sintering parameters by up to 88% from 230 MPa to 435 MPa. The
highest strength has been achieved due to the diffusion of Ni into Fe1.8Cr powder particles
and the reduction of porosity due to the sintering temperature, considering that the density in
the middle of the test body was only at the level of 7.05 g/cm3 after sintering at a
temperature of 1350°C in 95% N2 + 5%H2 atmosphere.
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