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ABSTRACT A series of Al-Cu-Fe alloys with compositions of Alyg_goCuss_soFeq_1o9 was prepared
and the phase constituents in these alloys quenched from various temperatures were identified by using
XRD, SEM, EDXS and EBSD attached to SEM, and TEM (including HRTEM). Compared with the
polythermal projection proposed by Gayle et al, a main amendment is to divide the previous f-region
into B+ ¢ two regions. A new ternary reaction is the quasiperitectic at Us : L + 8 — IQC+¢. EDXS
reveals that the composition of ¢ phase with NisAls structure is in Aly7.3-50.6Cuss.4—4s8.1Feq5-5.2, and
its center composition is Als7.9Cuy7.1Fes5q.
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Fig.1 Liquid surface projection for the Al-Cu—Fe system reported by Gayle et all2]
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Table 1 Compositions, solidified conditions and microstructures of the prepared Al-Cu-Fe alloys

Alloy Composition Solidification Microstructure

No. atomic fraction, % condition
1 AlgoCusz7Fes AC IQC (primary)+¢ + 0 + 12
2 Alsg.2Cuz7Fe3Sip s 700 C, 2.5 h, WQ IQC(primary)+¢ + 8 + n2)V)
3 Algg.2Cus7rFesSip.s AC IQC (primary)+¢é + 0 + 12
4 AlsoCusg 700 C, 2.5 h, WQ &2 (primary)+(8 + n2)
5 AlgoCuygFesg 700 'C, 2.5h, WQ ¢ (primary)+e2 + (6 + n2)
6 AlsoCugoFe1o 700 'C, 2.5 h, WQ 8
7 Als;Cuyy sFer s 900 C, 2h, WQ B (primary)+e2
8 Als2CuyoFeg 900 C, 2 h, WQ B (primary)+e1 + (6 +n2)
9 Als7CuygFes 800 C, 2h, WQ IQC (primary)+8+ ¢ +e2 + (6 +n2)
10 AlssCuy; Fey 900 C, 2h, WQ B (primary)+¢ + (6 + n2)
11 Alyg.5Cuyq7.5Fey 850 'C, 2h, WQ ¢( primary)+e1 or €2
12 Als5CugsFeq2 850 'C, 2 h, WQ B (primary)+IQC++e; or €2
13 Alss 5Cuys.5Fes 900 C, 2h, WQ b+ B +e1

1) (6 + n2)solidified from the remaining melt

2) The € phase (Al3Cug) has high temperature variant €1, and low temperature (<830 ‘C) variant =3

B 2 /K& Alsg.oCusrFesSio.s 5 Als7CugoFes #7 SEM H 4T & 1%
Fig.2 SEM composition images of the WQ Alsg.2CuszFe3Sig.s (a) and Als7CuggFes alloy (b)

(a) area 1 corresponding to IQC, areas 2 the ¢ phase, areas 3, 4 corresponding to 8 (Al2Cu) phase

and 72 (AlCu) phase respectively

(b) area 1 corresponding to IQC, area 2 the ¢ + 3 phases, area

3 the 6 phase, areas 4 and 5 corresponding to n2 phase
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Fig.4 SEM composition images of the AlsgCuysFes (a)
and A143_5CU47,5F64 alloys (b)
(a) area 1 corresponding to the ¢ phase, areas 2
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(b) area 1 corresponding to the ¢ phase, areas 2
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Fig.5 SEM composition images of the AlssCugiFes (a)
and AlsaCuypFeg samples (b)
(a) area 1 corresponding to the ¢ + 3 phases, area
2 the e phase, areas 3, 4 the 73 phase and the ¢
phase respectively
(b) area 1 corresponding to the 8 phase, area 2 are
the € phase, areas 3 and 4 the 1y phase and the

phase respectively
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Fig.6 Powder XRD pattern of the AlsoCuggFero alloy,
showing a single 8—phase Al(Fe, Cu)
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