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., Wplyw skladu chemicznego i obrébki cieplnej na strukture 1 wybrane wiasciwosci

wielosktadnikowych stopow typu FeNiCoAlSi”

Streszczenie

Celem niniejszej pracy bylo wytworzenie, zbadanie struktury oraz charakterystyka
wiasciwoscei magnetycznych i mechanicznych stopow wielosktadnikowych typu FeNiCoAlSi.
Badane stopy charakteryzowaly si¢ zmienng zawartoscia Fe, Ni i Co oraz Al i Si. Stopy
wytworzono metodami odlewniczymi. W celu okreslenia sktadu fazowego wykonano
pomiary rentgenowskie. Mikrostrukturg zbadano za pomoca mikroskopu $wietlnego oraz
skaningowego mikroskopu elektronowego, umozliwiajgcego takze szczegdtowsg mikroanalize
sktadu chemicznego stopdw, ponadto wykorzystano transmisyjna mikroskopie elektronowa.
7hadano réwniez twardosé i whasciwosei magnetyczne otrzymanych stopow, stosujac
odpowiednio pomiar metodg Vickersa i magnetometr z wibrujacg probkg. Charakterystyke
powierzchni stopéw i badania domen magnetycznych przeprowadzono za pomocg
mikroskopu sit atomowych. W dalszej czgsci pracy zbadano wplyw obrobki cieplne]
wybranych probek na mikrostrukturg i whasciwosci stopow. Badania pokazaly, ze odlewane
stopy (FeNiCo)100-x(AlSD)y, (FeNiC0)100-x(Al13Si3)x, (Feo3Nio2C00,5)100-x(AlSi)x oraz

(Feo 3Nip2Cog s)100-x(Al13Siz3)x wykazuja jednofazowa strukturg roztworu statego o sieci
regularnej $ciennie centrowanej dla x <10. Wzrost sumarycznej zawartosci Al Sido 15 %
powoduje powstawanie struktury dwufazowe] zlozonej z mieszaniny roztwordw stalych o
sieciach regularnej éciennie i przestrzennie centrowane;. Dla x > 20 zidentyfikowano
jednofazows strukture roztworu stalego o sieci regularnej przestrzennie centrowanej. Zmiana
sktadu fazowego prowadzi do pigciokrotnego wzrostu twardosci, z okoto 90 HV do ponad
500 HV. Stopy wykazuja segregacje pierwiastkow w dendrytach i obszarach
miedzydendrytycznych. Badane stopy charakteryzujg si¢ wysoka indukcjg magnetyczng w
zakresie od 120 emu/g do 180 emu/g, a ich wartos¢ koercji dochodzi nawet do 2,5 kA/m dla

x=15 i silnie zalezna jest od sktadu chemicznego.
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. The influence of chemical composition and heat treatment on the structure and selected

properties of multicomponent FeNiCoAlSi alloys™

Abstact

The aim of this work was to produce, investigate the structure and characterize the magnetic
and mechanical properties of FeNiCoAlSi multicomponent alloys. The tested alloys were
fabricated with various concentrations of the elements Fe, Ni, Co, Al and Si. The casting
method was chosen as the synthesis technique. For phase composition determination, the X-
ray diffraction analysis measurements were conducted. The microstructure was investigated
with a light microscope and a scanning electron microscope , which also allows for a detailed
microanalysis of the chemical composition of the alloys. In addition, transmission electron
microscopy was used. The hardness and magnetic properties of the obtained alloys were also
examined using the Vickers tester and vibrating sample magnetometer, respectively. Surface
characterization of the alloys and magnetic domain studies were imaged using an atomic force
microscope. Further in the work, the influence of heat treatment of selected samples on the
microstructure and properties of the alloys was examined. The tests showed that the
cast(FeNiCo)100-x(AlSi)x, (FeNiCo)100-x(Ali3Siz3)x, (F e0.3Nig2C0g 5)100-x(AlSi)x and
(Fe3Nig2C00,5)100-x(Al13S812/3)x alloys are single-phase structure from a solid solution with a
regular wall-centered network for x < 10. An increase in the total content of Al and Si to
15% causes the formation of structure in the two-phase complex structure from a mixture of
solid solutions with wall-regular and spatially centered networks. For x > 20, a single-phase
structure of a solid solution with a spatially centered regular network was identified. The
change in phase composition leads to a fivefold increase in hardness, from approximately 90
HV to over 500 HV. Furthermore, dendritic and interdendritic segregation of elements in
dendrites and interdendritic are observed. The investigated alloys are characterized by high
magnetic induction in the range from 120 emu/g to 180 emu/g, while their coercivity value

reaches up to 2.5 kA/m for x = 15 and is strongly dependent on the chemical composition.
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