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Abstract: Microstructures and mechanical properties of Al-4Ni-0.4Fe alloys with different Er and Cr contents were
investigated. The results indicate that with Fe content in Al-4Ni alloy rising from 0.4% to 0.8% , the coarse primary
Al;FeNi phase is formed apart from the long needle-like eutectic Al;FeNi phase. After single Er addition, the granular
ALNLEr phase is precipitated and mainly distributed near the grain boundaries, which facilitates the morphology trans-
formation of Al;FeNi phase from long needle-like shape to short plate-like or network-like shape. After single Cr addi~
tion, the lamellar-like Al;(Fe, Cr) Ni phase is generated. As Cr content increases, the average length of needle-like
Aly(Fe, Cr)Ni phase is decreased and the volume fraction of lamellar-like Al;(Fe, Cr)Ni phase is increased. With Er
and Cr content of 0.4% or 0.8% , the refinement effects on a-Al dendrites and second phase in A1-4Ni-0.4Fe alloy are
optimal, achieving desirable mechanical properties, where the tensile strength reaches up to 143 MPa and 154 MPa,
and elongations are 15.5% and 15.9% , respectively.
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Tab.l Nominal and actural chemical compositions of alloys %
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a& Ni Fe Er Cr Al
Al-4Ni 4.11 0.14 — — Ak
Al-4Ni-0.4Fe 4.05 0.41 — — bt
Al-4Ni-0.8Fe 4.17 0.79 — — P
Al-4Ni-0.4Fe-0.2Er  3.95 0.41 0.21 — FN
Al-4Ni-0.4Fe-0.4Er  4.08 0.41 0.39 — K
Al-4Ni-0.4Fe-0.6Er  4.13 0.42 0.62 — i
Al-4Ni-0.4Fe-0.8Er  3.97 0.41 0.81 — i
Al-4Ni-0.4Fe-0.2Cr  4.06 0.39 — 0.22 A
Al-4Ni-0.4Fe-0.4Cr  4.09 0.41 — 0.41 Aot
Al-4Ni-0.4Fe-0.6Cr  4.16 0.39 — 0.63 &kt
Al-4Ni-0.4Fe-0.8Cr  3.91 0.42 — 0.82 AR
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Fig.1 Microstructures of Al-4Ni alloys with different Fe contents
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Tab.2 EDS analysis results of marked points in Fig.1 %
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Fig.13 High magnification microstructure of as-cast Al-4Ni-0.4Fe alloys with different Cr contents
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Fig.14 Stress-strain curves and mechnaical properties of Al-4Ni alloys with different Fe, Er and Cr contents
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Fig.15 High magnification SEM images of alloys with different Fe, Er and Cr contents
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