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Microstructure and mechanical properties along
fluidity length of thin-wall aluminum alloy under
high pressure die casting conditions
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Abstract: The thin-wall AISi10MnMg aluminum alloy samples were prepared by high pressure die casting. The effects
of pouring temperature on the microstructure and mechanical properties along the fluidity length were discussed by
metallographic techniques, density measurement and tensile tests. The results show that, with the pouring temperature
increasing, the critical fluidity length and porosity increase, and a(Al) grain size decreases and the ultimate tensile
strength and elongation to fracture increase firstly, and then decrease. With the increase of the fluidity length, the porosity
decreases firstly and then increases, but the a(Al) grain size is insignificant. The ultimate tensile strength and elongation
to fracture decrease along the fluidity length under pouring temperatures of 650 and 680 C. However, the difference of
the ultimate tensile strength and elongation to fracture along the fluidity length under pouring temperatures of 710 and
740 °C is insignificant.
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Fig. 2 Schematic diagram of position for tensile specimens
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Fig. 5 Micrographs of fluidity specimens (at 45 mm) at different pouring temperatures: (a), (a’) 650 C; (b), (b") 680 C; (¢), (¢')

710 °C; (d), (d") 740 °C
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Fig. 6 Macrostructures along fluidity length of fluidity specimen at pouring temperature of 680 ‘C: (a) 45 mm; (b) 135 mm; (c) 235

mm; (d) 330 mm; () 410 mm; (f) 495 mm
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Fig. 7 Micrographs along fluidity length of fluidity specimen at pouring temperature of 680 C: (a) 45 mm; (b) 135 mm; (c) 235

mm; (d) 330 mm; () 410 mm; (f) 495 mm
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Fig. 8 Macrostructures along fluidity length of fluidity specimen at pouring temperature of 740 ‘C: (a) 45 mm; (b) 235 mm; (c) 410
mm; (d) 495 mm; (e) 575 mm; (f) 645 mm; (g) 715 mm; (h) 805 mm
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Fig. 9 Micrographs along fluidity length of fluidity specimen at pouring temperature of 740 C: (a) 45 mm; (b) 235 mm; (c) 410
mm; (d) 495 mm; (e) 575 mm; (f) 645 mm; (g) 715 mm; (h) 805 mm
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Fig. 13  Ultimate tensile strength ((a), (b)) and elongation ((c), (d)) along fluidity length at different pouring temperatures
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