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Magnetic properties and crystal structures of as—cast
and rapidly solidified Mnss(Cus-xFex)Alss and
(Mnss-xFex)CusAlys alloys
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Magnetic properties and crystal structures of as-cast and rapidly solidified
Mnas(Cus xFex)Aly and (Mnag «Fed)CusAly alloys have been investigated using X-ray
diffractometer, optical microscopy and vibrating sample magnetometer. Magnetic
properties of the Mnu(Cus «FeAlyw and (Mngg «Fe)CusAly alloys were found to be
determined by the relative fraction of ferromagnetic T- and X-phases. In as-cast
Mnu(Cus Fe)Aly alloys, as x increased, saturation magnetization (0po) decreased and
curie temperature (T.) increased. In rapidly solidified Mng{Cus~xFedAly alloys, as x
increased, Ogo increased and T. decreased. In as-cast (Mnsx FedCuzAly alloys,
magnetic properties showed that Ogg and T have 41.0~59.0 (emu/g) and 430~590 (K),
repectively. In rapidly solidified (Mnsg (FeCusAly alloys, as x increased 0O¢p and T.
decreased. As-cast Mnyg{Cus xFe)Aly specimens showed that alloys with x=2 and 4
consisted of T- and K-phases, and alloys with x=6 Tg, B-Mn and t-phases. As-cast
(Mnus Fe)CusAly allovs showed that allovs with x=2 and 4 consisted of T- and K-
phases and alloys with x=6 and &, single X-phase. Rapldly solidified specimens of both
Mnau(Cus xFex)Alyy and (Mnag <Fex)CusAly alloys showed single x-phase except that
Mnus(Cus <FeoAly alloys showed weak traces of T-phase.
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Figure 1. X-ray diffraction patterns of as-cast (a) and rapidly solidified
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3.2.1. As-cast Al#
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Figure 2(a). 0-H isotherms of as-cast MnssCusFe2Aly alloy.
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Figure 2(b). 0-H isotherms of as-cast MnaCusFesAlss alloy.
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Figure 2(c). 0-H isotherms of as-cast MnusFe-CugAlys alloy.
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Table 1. Magnetic properties of as-cast and rapidly solidified Mnys(Cus «Fex)Aly
and (Mns Fex)CugAly alloys.

Parameters As-cast Rapidly solidified
Specimens Ooalemu/g) [2S(uw/fu) | TK) [oeelemu/g) [2SHp/fu) [TU(K)
MnsCusFeaAlyy 49.5 0.38 585 54.5 0.42 470
MnusCugFesAlay 40.0 0.31 605 - - -
MnaCugFesAlss 225 017 T 635 705 0.54 455
MnusCugFesAlyy 44.0 0.34 590 72.0 0.56 460
MnusCusFesAlay 59.0 0.46 440 - - -
MnsCusFesAlsy 41.0 0.32 510 60.5 0.47 450
MnyCusFesAly 50.5 0.39 430 - - -
MnsgCugAlas[10] 47.0 - 586 60.5 - 470 J
MnasFesAl[10] 51.0 - 611 9.0 - 434 |

x fu. : formula unit
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Figure 3. 0or-T curves of as-cast Mnus{Cus «Fex)Aly and (Mnas-xFex)CusAly alloys.
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Figure 4(a). 0-H isotherms of rapidly solidified MnusCueFezAly alloy.
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Figure 4(b). 0-H isotherms of rapidly solidified MngCusFesAly alloy
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Figure 4(¢). 0-H isotherms of rapidly solidified MnusFeCusAly alloy.
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Figure 4(d). 6-H isotherms of rapidly solidified Mna:FesCusAls alloy.
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