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Table 1 Chemical composition of experimental Al-Cu
alloys with different Fe contents W /%

a4 Cu Mn Fe Si Al
Al-Cu-Mn-0.1Fe 5.99 0.62 0.11 0.07
Al-Cu-Mn-0.5Fe 6.01 0.60 0.47 0.07
Al-Cu-Mn-0.7Fe 6.11 0.63 0.69 0.05
Al-Cu-Mn-1.0Fe 6.08 0.63 1.02 0.06
Al-Cu-Mn-1.5Fe 6.14 0.61 1.53 0.07
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Fig. 1 Room temperature tensile properties of Al-Cu alloys with different Fe contents
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Fig. 2 SEM images of as-cast Al-Cu alloys with different Fe contents and no extrusion pressure applied
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(d) 1.0% Fe (e) 1.5% Fe
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Fig. 3 SEM images of T5 heat treated Al-Cu alloys with different Fe contents and no extrusion pressure applied
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Fig. 4 Microstructures of Al-Cu alloys with different Fe contents and no extrusion pressure applied
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Fig. 5 Microstructures of Al-Cu alloys with different Fe contents under an extrusion pressure of 75 MPa
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Fig. 6 SEM morphologies of T5 heat treated gravity cast Al-Cu alloys with 0.5% and 1.5% Fe
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(b) 1.5% Fe
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Fig. 7 TEM morphologies of gravity cast Al-Cu alloys with 0.1% and 1.5% Fe
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Preparation and Microstructure Properties of Al-Cu Alloy for Large Scale
Integrated Circuits

LI Kuan', LUO Feng?, LIU Zhi-xin®
(1. Jilin Railway Technology College, Jilin 132200, Jilin, China; 2. Jilin University, Changchun 130012, Jilin, China)

Abstract:

Al-6Cu-0.6Mn-xFe (x=0.1,0.5,0.7,1.0,1.5) alloys were prepared by gravity casting and squeeze casting,
respectively, in order to investigate the effects of Fe content on the microstructure and room temperature
tensile properties of Al-Cu alloy for integrated circuits. The results of tensile properties testing at room
temperature show that both gravity cast and squeeze cast Al-Cu alloys have a decrease in the strength and
ductility with an increase in Fe content, but the decrease range for squeeze cast alloys is less than that of
gravity cast alloys, and squeeze casting has an obvious effect for the improvement of ductility of Al-Cu alloys.
After T5 heat treatment, a majority of bulk a-Fe, Al;(FeMn) and the rod-shaped Al,(FeMn) phase with branch
in the as-cast Al-Cu alloys are transformed into new phase a-(CuFe)-Al,Cu,(FeMn). When an extrusion
pressure of 75 MPa is applied, the iron-rich phase particles in the alloys become less and finer than that with
no extrusion pressure. The number of micron Al,,Cu,Mn; phase and nanometer 6'(Al,Cu) phase decreases
with an increase in Fe content, which declines the mechanical properties of the alloys to some extent.
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