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Nanodimension and magnetic state ey
of copper-based Heusler alloys F.
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The purpose of this work

to establish the dynamics of changes in the structural transformation and their relationship with the magnetic
and mechanical parameters of alloys of the Cu-Al-Mn-Fe system as a result of alloying and heat treatment.

Abstract

The changes in the magnetic properties of Cu-Al-Mn and
Cu—Al-Mn-Fe alloys under annealing as the result of

changes in a critical size of forming precipitated By varying regimes of aging of high-temperature phase (austenite), it is possible to considerably affect the
ferromagnetic phase are highlighted. The difference in process of its decomposition, that can result in significant changes of characteristic temperatures and a
magnetic behavior is a consequence of the formation of hysteresis of MT in Cu-Mn-Al alloys.

Heusler ferromagnetic phases Cu,AlMn, or FejAl and
(Fe,Mn),Al during isothermal aging and the transformation : ...
of the alloys to a superparamagnetic state. The doping with Results B. Microstructure and phase composition

Fe contributes to non-monotonic changes in martensite

The microstructure of CuAlMn alloy (without Fe) in
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Introduction - The characteristic temperatures of MT depending on doping with the = ., y PG
Cu-based shape memory (SM) alloys can exhibit unusual fourth element (Fe) derived from the result of DSC measurement: NG e e )
magnetic properties depending on heat treatment, additionally to e SR AT LN |
their functional properties. In this system, ferromagnetic Alloy Fe, Ms, M, As, AL AT, RTINS Y
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nanosized particles of Heusler compound Cu,MnAl are CuAIMaFe0 7 11 1 214 573 579 EN S
precipitated due to aging, which contributes to an increase in SM ) o o ' ' ' ¢ eSS N TN
effect and superelastisity SE [1]. Depending on the size and CuAlMnFe0.5 | 0.5 -125 | 362 | 332 55.7 59.5 o LY A RN
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ordering [2]. y," 1S a martensite orthorhombic (P2mm); B, is an
A mechanism of the behavior of martensite transformation CuAlMnFe3 3 39.6 | 219 ] 677 | 808 1 4l4 | austenite  with cubic DO, structure  (Fm-3m);
(MT), occurring in alloy after decomposition of solid solutions 2 s and M are the start and finish temperature of direct MT. respectively: As and Af are thestart (U VIM3Al 15 @ Heusler phase of cubic L2, (Fm-3m);
with precipitation of ferromagnetic nanoparticles in the and finish temperature of reverse MT, respectively: AT is a thermal hysteresis width of ) C(Fet,l\/ln)gAl Is a Heusler phase of cubic L2, (Fm-3m).
nonferromagnetic matrix, is very attractive. In ternary Cu-Mn-Al . . . LI -
J Y y DSC curves in MT interval of the different Cu-Al-Mn-Fe alloys in |CU7OAIZ3MN7 R -
Heusler alloy, MT can take place and an appearance of long- the quenched state depending on Fe concentration (at%): 1000 g e i AT
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nanoparticles, dissolved in the nonmagnetic matrix, is caused by s () 0.5%Fe  1-3%Fe 5000 CuBP.5AI23Mn7Fe0.5 (Commpalg |
the cooperative ordering of their magnetic moments. Alloys of Beo T« — _T | 000l ® . e
this system demonstrate high values of characteristics of shape decreasing e I - — "
memory effects and superelasticity, they also exhibit a giant ] - we /N 2000 CU69AI23Mn7FeT
magnetoresistance. E T AEAT __n 1000- .
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Materials and methods - [Cu7AZIMnTFe {\
The complex alloys of different chemical compositions of Cu- / 2000 ; USRI ey
23%Al-7%Mn-xFe (x=0; 0.5; 1; 2; 3 at%) alloys were O : T —— DN ——
manufactured by electric arc melting in inert protective (Ar) o e et 20 30 4°P _t_50 [OZTE‘Ot - 70 (CSC)’) 20
- - . . osItion ela o er u
atmosphere using Edmund Burler Mini Arc Melting System PP
MAM-1 and controlled thermal treatment. DSC curves of the Cu-Al-Mn-Fe alloys with different amount of Fe, obtained using thermocycling at T=100 and 200°C

T CuAlMnFe3

T — DSC /(uV/mg)
CuAlMnFe0 l CuAlMnFel 05} o CuAlMnFe2

Obtained alloys were annealed at 850°C for 95 hours for
homogenization. To get nanocomposite structure the alloys were
thermally treated with quenching followed by aging. Quenching
for supersaturated solid solution obtaining was performed
from 850° C in water at 0° C. As an aging, low-temperature
annealing was performed at 200° C for 0.5, 1, and 3 hrs.

Cu-Al-Mn-Fe alloy with 1%Fe
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It has been established that with an increase in content of iron, a nonmonotonic increase in the start temperature of martensitic
Contact Information: transformation and a decrease in hysteresis occur. In this case, the morphology and kinetics of the transformation change
) significantly, which is associated with variations in the compositions and precipitation of another nanostructured phases.

In magnetic properties, the ternary Cu-Al-Mn alloys behave like typical superparamagnets. Thermal treatment (aging) in ternary
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lesyademch@gmail.com alloys leads to a more rectangular course of hysteresis curves and facilitates their magnetization, and reduces the anisotropy field.
W Lviv :
- oS TAWIGESTY enterprise
m,ﬁmﬁﬁ V4 Convention , P
E&opeanpmﬂ[esn I a‘ Bureau PAN & @ Spl’lnger k/ 3aNOoNEeT glej{\(:/l())le'k
LVIV A%

< : UNIVEerSsILE
OPEN TO THE WORLD a [ l e r S
Business Support on Your Doorstep


mailto:lesyademch@gmail.com

	Слайд 1: Nanodimension and magnetic state of copper-based Heusler alloys

