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ABSTRACT A structural investigation of as—cast Alyg 5Fe1ss5Nij3 and Aly FesNiyy alloys is re-
ported in the present paper. The former alloy mainly consists of two phases: hexagonal AlsFeNi and
decagonal quasicrystal D phase and three phases (hexagonal AlzNiy, orthorhombic Al3Ni and decagonal
quasicrystal D’ phase) were found in the latter alloy. The two decagonal phases with different mea-
sured compositions, D-Alzp gFei46Niis g and D'—Alyg sFejoNijgs, are corresponding to AlFe-based
and AlNi-based decagonal phase, respectively. This result confirms that the electron concentration fea-
ture of ternary quasicrystalline phase diagrams is a useful empirical criterion to search for ideal ternary
QC compositions.
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Fig.1 Selected area electron diffraction (SAED) patterns of D—Alrz.6Fe14.6Nir2.s taken with
incident electron beam parallel to various axis, tilting angles between these patterns are
given, more details see text (a), (b), (c), (d), (e), (f)

B 2 #%86& AlnsFeissNis (AR BEEE B 3 %4&EE AlnFesNizg AR BB
i) Fig.3 SEM image of as-cast AlyFesNigg
Fig.2 SEM image of as—cast Alys sFe1q.5Nirs alloy, D’ decagonal D' -
alloy, D D-Al7z6Fei4.6Nitzs phase; Al7o.83Fe9 83Nito34  phase; O  or-

H hexagonal AlzFeNi phase (Al;Coz thorhombic  phase  Alv4sFe;.sNigs.7
(AlsNi type); H’ hexagonal

type); U unknown phase
Als4F€3_5Ni32_5 pha.se (A13N12 type)
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Fig.4 SAED patterns arranged in a stereo manner for D'-Alrg s3Feg s3Nijo 34 phase. tilting

angles between these patterns are given
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(012); Aly3Fe4[506]//Al3Niz[121].
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Fig.5 Composition chart of Al-Fe-Ni alloy system, D and D’ indicate D—Al72 sFe14.6Ni12.3 and
D'~ Alqq.83Feg.83Ni10.34 phase. The symbol “[0” marks the measured phase compositions

in this work

Al-Fe-Ni &4 RFHHKHESR D-AlgeFers '8 H D-AlgoNigo ", #2377 17 4 & 4143 51
H 1.6 1 0.4 nm, fKHE=0 Al BEHEGAMHEA R FRERNE, oSS ES S &R
BN, {8 BB FIREEETEAEE 1.86, BERE. Bk, Al-Fe-Ni R£NA B HAMHNT
RRER ZITHES, A HIAR. D-AlggFers Ml D-AlgoNigo B ZJCHER,. B Ni B[ —JoHES D-
AlggFeyy L FUREZ BT HARE, 7€ AlrasFeyssNips AMBRITRE, W D-AlsoNige FEUESLHY
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Table 1 Structural data of Al-rich phases in Al-Fe—Ni alloy system
Phase Crystal structure parameters Chemical composition Electron concentration

/nm (atomic fraction,%) e/a
D-AINi Decagonal, P105/mcm, 0.4 AlgoNigg[15] 2.40

Alzg~70Nizan3oltd 2.28~2.10
AlzNig hP5, P3m1, (0.40363, 0.49004), y=120° Algy Nigg 1.83
Al3Ni oP16, Pnma, (0.66144,0.73662,0.48112) Al7sNigs 2.25
D-AlFe Decagonal, P10mc, 1.6 AlggFey4(16] 2.30
pu—AlsFea oC15,Cmem, (0.7675, 0.6403, 0.4203) Al7aFegr 1.65
Alry sFess.5 1.58
AlgFe mC102, C2/m, (1.5489,0.80831,1.2476), Alyg.5Fezs s 1.83

B=107.72°

AlgFe 0C28, Cmem, (0.7437, 0.6492, 0.8788) AlgeFe14 2.30
D—-AlFeNi decagonal phase, 0.4 Al71FesNiggyl8l 2.05

Al7s~7oFegr21 Nizgnolfl 1.68~2.07

AlzsFezanoNizn16l7] 1.81~2.07

PI0m2, 0.4 AlzgFegon13Nigm17 17! 1.70~1.84

P10/mmm, 0.4 AlyoFeran10Niz7azol] 1.84~1.90

P10smmc, 0.4 Aly1 gFeq 7Nigz 7(18) 2.054

AlsFeNi hP28, P63/mmc, (0.7693, 0.7657) Alry aFe1s 3Nijgs 1.86
Alz(Fe,Ni)  mC102, C2/m, (1.5437, 0.8109, 1.243), Alr4.6Fe15.4Nit0.0 1.93

$=107.66°
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EERR A RF A, B0R D B TIKEh SAED i (] 4de, g) FE-TRB A IR A BRATHBEAE P A1
K&l SAED i | (] 4d, ) HIESG.  Idziak INEXFPBI A IR HES A 2= H B4 P105/mmc
(EAF 4 LR g e M S B 10/mmm A 2[RI BN P105/mmc)??), AINi R ¥E Sy SAED i
1t BA FRERARE 29, R L, D' A5 AINI HRERBUIHEE.
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AlzoFe17Niyg Fl Alza gFe14.6Nitas; 8575 AlriFesNigy 54N AlsNip 7S A5 AlsNi BIEASH
BAWHESAH D' HRE, Ho 5 BIEE AlssFes sNisg 5, AlrggFer sNiggr F1 AlygsFeroNipgs. +
WHESAAE D—Alzg Fe14.6Nirs Fl D'-Alyg sFeioNijg s ZHAR, BB S AlFe F1 AINi ZoHE
GG, XYL =T HE S AR Y TR B RE B Tk, T TR = TS A B AR
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