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Source SS df MS F P % Contrib
A-Pouring Temperature (°C), T 4855.6 2 2427.8 98.410 0.000 7.55%
B-Squeeze Preassure (MPa), P 7235.9 2 3618.0 146.652 0.000 11.26%
C-Preform Thickness (mm), t 47286.4 2 23643.2 958.367 0.000 73.57%
AB 1796.3 4 449.1 18.203 0.000 2.79%
AC 2567.6 4 641.9 26.019 0.000 3.99%
BC 231.4 4 57.9 2.345 0.094 0.36%
Error 444,066 18 24.670 0.49%
Total 64275.500 44
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Source SS df MS F P % Contrib
A-Pouring Temperature (°C), T 641.2 2 320.6 118.844 0.000 18.59%
B-Squeeze Preassure (MPa), P 7.8240 2 3.9120 1.450 0.261 0.23%
C-Preform Thickness (mm), t 2652.5 2 1326.2 491.625 0.000 76.90%
AB 62.6 4 15.7 5.803 0.004 1.82%
AC 32.2 4 8.1 2.988 0.047 0.93%
BC 4.7492 4 1.1873 0.440 0.778 0.14%
Error 48.558 18 2.698 1.40%
Total 3449.240 44
S o Juod Y Caldud (b5l 1y ANOVA (il sl 56T -8 Jgur
Source SS df MS F P % Contrib
A-Pouring Temperature (°C), T 8981.2 2 4490.6 176.059 0.000 9.57%
B-Squeeze Preassure (MPa), P 7693.2 2 3846.6 150.810 0.000 8.20%
C-Preform Thickness (mm), t 72334.7 2 36167.4 1417.978 0.000 77.06%
AB 1349.1 4 337.3 13.223 0.000 1.44%
AC 3040.9 4 760.2 29.805 0.000 3.24%
BC 1711 4 42.8 1.677 0.199 0.18%
Error 459.113 18 25.506 0.32%
Total 93873.140 44
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Pouring Temperature (oC) vs Squeeze Pressure (MPa)
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Squeeze Pressure (MPa) vs Pouring Temperature (oC)
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EEC?'VeDDat?:Z;E’Nsep'ZZOOZZ; In this paper, the microstructural characteristics of the bimetallic interface of aluminum with
Ai\clfe ate.. ov- copper precursor with a regular three-dimensional lattice structure produced by the squeeze
pt Date: 29 Nov. 2025 . . .
casting method have been numerically analyzed. For this purpose, the effects of three process
variables: copper lattice cell wall thickness (precursor thickness) between 0.75 and 1.25 mm,
molten aluminum pouring temperature between 720 and 760 °C, and squeeze pressure between
50 and 100 MPa on three microstructural characteristics: interface thickness, eutectic cell
thickness, and © phase thickness have been investigated. The L15 matrix was used to design the
experiment, with all three independent variables located at three levels with the same variation
interval. Numerical analyses of regression and variance, and main and interaction effects functions
using surface diagrams were used. The microstructure of the interface was examined by optical
and electron microscopes equipped with image processors and EDS. Microscopic observations
showed that the microstructure of the bimetallic interfacial layer consists of four layers of pure
copper, © phase, o+ eutectic and alpha aluminum phase, whose thickness is affected by the three
variables under study. Also, the morphology of the © phase in the 0.75 mm thick preform is
columnar, in the 1 mm thick preform is a combination of columnar and equiaxed, and in the 1.25
mm thick preform, it is completely equiaxed. The main effects diagram showed that the changes
in all three microstructural characters were completely increasing with increasing pouring
Keywords: temperature, and on the contrary, they were decreasing with increasing squeeze pressure and
preform thickness. Also, variance evaluations revealed that the thickness of the preform is the
Aluminum/Copper bimetal, most effective factor on the size of the microstructural characteristics of the interfacial layer, with

Squeeze casting, a contribution of more than 75 percent, followed by pouring temperature and pressing pressure.
Regular 3D lattice preform,  The thicknesses of the interface, eutectic cell, and © phase increased by 24.47%, 20.62%, and
Numerical analysis, 50.54%, respectively, with increasing pouring temperature, and decreased by 18.32%, 20.48%,
Interfacial microstructure. and 4.31%, respectively, with increasing squeeze pressure, and decreased by 47.26%, 45.21%,

and 58.38%, respectively, with increasing precursor thickness.
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