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Abstradt In this study, crystal structures and magnetic properties of as—cast, annealed and rapidly so-
lidified Mn—-Al-M(M=Cu, Fe) alloys have been investigated. In Mn~Al alloys, the largest fraction of ¢
phase and values of magnetic properties was obtained in Mn, 5sAl 4 alloy. And this alloy was used as
the basic composition. In Mn, s5- xCux Al «« alloys, when annealed, r~ and 4-Mn phase appeared at x<
0.08, r— and «— phase at 0.10<x=<0.12 and «- phase only at 0.15<x<0.20. When rapidly solidified,
specimens showed similar phases as when annealed except that e phase appeared at x=0.04. In Mny 5-x
FexAly « alloys, as—cast specimens showed -, 8~Mn and y,— phase at x<<0.08 and «— and #-Mn phase at
x>>0.10. When rapidly solidified, Mn-Fe-Al specimens showed e-, 7.— and small amount of r— and «—
phase at x<0.08 and «— phase only at 0.12<x<0.20. All the alloys investigated were ferromagnetic.
The Curie temperature of annealed specimens and rapidly solidified of Mny ssAl . alloy were ~650K
and ~644K. Spontaneous magnetization( g, ) of annealed and rapidly solidified specimens were 40~45
(emu/g) and 50 ~52( emu/g), respectively. Remanent (M,) to saturation magnetization{ Ms) ratio was
~0.7. M, of rapidly solidified specimen was about 48(emu/g). Magnetic properties of Mng se- xMxAls 4
alloys were found to be determined by the relative fraction of ferromagnetic r— and «— phase. When M=
Cu and x=0.15, maximum os( 6y ;) was obtained by about 64.5( emu/g), and when M=Fe and x=0.15,
66.4( emu/g). The Curie temperature decreased as x increased.
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Table 1. Analized chemical analysis of MnAl _.x
anx alloys.

Alloys | toAle | MnsAls | MnssAl
Elements
Mn 51.83 53.70 56.00
Al 48.17 46.30 44.00
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Fig. 1. X-ray diffraction patterns of Mny ssAls 4
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Table 2. Phases and lattice parameters in Mng ss- xCuxAly « alloys.( unit

Condition
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Fig. 2(b). X-ray diffraction patterns of rapidly so-
lidified Mny s5- xCuxAl « alloys.
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Table 3. X-ray relative peak intensity of Mna ss- xCuxAly 4 alloys.

X As—cast specimens Ar:r;e;)l?g SIDESLT)EHS Rapidly solidified ribbons
002 |r-phase| 1000 | A-Mn | 579 |r-phase [100.0 [ #Mn [ 547 -
0.04 rvphase 10060 | A~Mn | 88.1 [r—phase 100.0 | AMn | 88.0 |e—phase| 100.0 | r—phase| 30.0
0.06 |r—phase| 1000 | #Mn 429 | r—phase | 100.0 | #Mn 28.4 | k—phase| 57.4 |r-phase| 100.0

" 008 |r-phase| 1000 | #Mn | 298 [r-phase|100.0 | A-Mn | 26.3 [«—phase| 1000 | r-phase] littel
0.10 |r-phase| 100.0 | k—phase Wr—phase 1000 | /f~phasgi 55.7 —

0.12 | r-phase| 100.0 K—phase 986 r—phase| 47.6 |x—phase| 100.0 | x—phase 100.0

0.15 |r-phase| — |x—phase 1000 r—phase{ | x—phase | 100.0 —
020 |rphase] — |x—phase| 100.0 | r-phase| — |«-phase| 100.0 | ¢—phase 1000

% Tetragonal r—phase: (111), CubicgMn: (221 ), Cubic x—phase: (110),
Hexagonal e—phase: (101), r—phase: (111 ), xk—phase: (110).
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Photo. 1 SEM micrographs and X-ray dot maps of annealed Mny Al «Cuu s alloy.
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Table 4. Phases and lattice parameters in as—cast Mny ss— xFexAly « alloys.(unit :
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Fig. 3(a). X-ray diffraction patterns of as—cast

Fig. 3(b). X-ray diffraction patterns of rapidly so-
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A)

: 1002 0.08 0.10 0.12 0.15 0.20
Phases
rohase | A=39H a=3924 | a=3927 | B "'
525 | c=3511 c=3517 | c=3516
AMn | a=6431 | a=6431 | a=6419 | a=6.440 | a=6.419 | a=6.387 | a=6.390 | a=6.387
~ y,-phase . a=8.986 { ]
x—phase a=2.974 | a=2963 | a=2965 | a=2.949
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Table 5. X-ray relative peak intensity of Mny ss- xFex Al « alloys.

X As—cast specimens Rapidly solidified ribbons

0.02 r—phase 42.3 £Mn 100.0 —

0.04 r—phase 415 A-Mn 100.0 e—phase 100.0 ‘ y.~phase 17.2
0.06 r—phase little A-Mn 100.0 &e—phase 100.0 y,—phase 186
0.08 r—phase 100.0 A-Mn 69.4 e—phase 359 y,—Phase 100.0
0.10 x—phase 68.2 5Mn 100.0 —

012 | «—phase 602 | AMn 1000 | «-phase | 100.0

0.15 x-phase | 100.0 AMn 384 | —

0.20 K—phase 100.0 A-Mn 40.8 \ x—phase ‘ 100.0

><Tetragonal r—phase: {111), Cubic 8Mn: (221), Cubic x—phase: (110)
Hexagonal e-phase: (101 ), Rhombohedral y,—phase: (330)

a=2699A, c=4369A% e AAYGT a Folle x<008 FlAM x7t F7hel wtet
8956 A(@=89.3")2 rAdel EFAFel YEW ede F gdazze Zadte vE, A9
o x=008 & Fol AT a=8960 F Hazce F/tstan.

Magnetization, 0(emu/g)
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Table 6. Magnetic properties of MnAl,_.xMn.x alloys.
X | |
. 0 0.02 0.04 ; 0.06 0.08 0.10
Specimens ,
As—cast ool emu/g) — 8.5 385 i 455 26.0 —
T K) 204 625 629 644 655 592
Annealed 0o, emu/g) — 13.9 355 40.0 23.2 —
(440°C, 24hours) | T K) — 631 636 651 655 —
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Table 7. Magnetic properties of Mn, ss— xCux Al + alloys.
X
. 0.02 0.04 0.06 0.08 0.10 0.12 0.15 0.20
specimens
As—cast Ou.o 38.7 39.0 44 .4 47.0 55.7 60.7 64.5 535
T. 638 603 593 586 455 448 439 424
Annealed’ Go.o 33.5 46.0 509 52.5 48.5 525 61.3 55.0
(450°C, 1hour) Te 610 584 565 547 458 451 440 426
Rapidly Oo.0 — 34.0 46.0 60.5 — 64.0 — 54.5
solidified Te — 594 574 470 — 462 — 426
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. * 0.02 0.04 0.06 0.08 0.10 0.12 0.15 0.20
specimens

As—cast To.0 240 245 24.0 51.0 455 46.0 66.4 60.5

Tc 640 631 622 611 480 440 409 365

Rapidly Ou.0 — 4.35 16.5 9.0 — 63.5 — 525

solidified Tc — 618 608 434 — 390 — 300
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