5519 45 9 PEEEREREFIR 2009 4£ 9 A
Vol.19 No.9 The Chinese Journal of Nonferrous Metals Sep. 2009

XEHmS: 1004-0609(2009)09-1587-07

Al-Pd-Fe & & 5tEHLE P E XS G DT

IR, BN OB, X4E, R OF
AL TR EATSE 5 PERERT ST, JEBT 100124)

O NAHRAEAER T BMUTE T AlysPdisFe PG Rt AU Z A A AT B Bk
IO EE FAREAE o T X gt o o R o T ST P b 52 2 B Al 5K Ll 20 A v L A A 1) s S KRR AT, X LT
JRAAFHEAT I8 o S5 R BRI 1 G [5] IS A7 AT B R 28 AN TR AR AR R AR 1M % i AH5 A BATR) 2B AR (1.6 nm &
) 5 B A B AR A M SR TC I S A AR, e AT o3 I T LA R A PR B T A R DT AL e (A (e16) . 5
16 ZEFAAALG, Wk R A S50 0T GRLRE DX A B s 4F AL-Pd-Fe E & &AM S0 BN P, Pd & &M
S8 a0 R ] T (Y BT T S 1 BT 78 00 T s, A R T P A 3 B R 8 DR DA B KRR R A1 A (¥ 2 57
KHEIA: Al-Pd-Fe & HAwa@AM: JRTHL 141

FESES: TG 132.3+2 XEERIRES: A

Structure analysis of complex alloy phases in as-solidified
microstructures of Al-Pd-Fe alloy
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Abstract: The scanning electron microscopy and transmission electron microscopy were used to analyze the
distributional, compositional and microstructural characteristics of the complex alloy phases (CAPs) formed in the as-cast
Al;sPd;sFe alloy. For the two CAPs formed during the solidification, the local and long-range features determined by
the arrangement of atom clusters were compared, and also the formation conditions were discussed. The results show that
there exist two kinds of CAPs formed through different phase transition processes but containing same type of columnar
atom clusters with 1.6 nm periodicity as the basic structural building blocks. The two CAPs belong respectively to a
decagonal quasicrystal with defects of high density and defective crystalline phase (g4). Prior to the formation of the ¢4
crystalline structure, the quasiperiodic structure forms at higher temperature. Within the compositional range suitable for
the formation of an Al-Pd-Fe complex structure, increasing the Pd-content and slowing down the solidification rate will
be favorable to form atom clusters with structural integrity, and also favorable to increase the distributional density and
establish long-range periodicity for the arrangement of atom clusters.
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Fig.1 Back-scattered electron micrograph of as-cast

Al;sPd;sFe alloy and enlarged image of region B
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Table 1 Component of phases in as-cast Al;sPd,sFe;, alloy

Region Image contrast x(AD/% x(Pd)/% x(Fe)/% Phase
A Dark 76.08 3.96 19.96 O-Al;Fe
B Dark grey 75.23 11.56 13.21 M-Al;Fet+defective quasicrystal
C Bright grey 74.05 18.18 7.77 €16
D Bright 73.82 24.56 1.61 Pd-rich crystalline phase
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Fig.2 HREM image and corresponding electron diffraction

pattern of complex phase formed in region B
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Fig.3 Tiling structure corresponding to arrangement of atom

clusters in Fig.2 and corresponding clusters perpendicular-

space projection
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Fig.4 HREM image and Fourier transform patterns showing
adjoining decagonal quasicrystal (DQC) and M-Als;Fe phases in

region B
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Fig.5 HREM image and corresponding electron diffraction

pattern of complex alloy phase &4 in region C
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Fig.6 Tiling structure of arrangement of atom clusters in

Fig.5 and corresponding perpendicular-space projection
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