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Abstract:

This research investigated the cooling curves and tensile test results of three casting methods:
conventional COz sand casting (CSC), ablation casting with a water-soluble binder (ABL), and
Ablation casting with Na>SiO3 binder (DWS). With the as-cast CSC samples, the cUTS and ef
were 125 MPa and 3%, respectively which were promoted by the DWS process to 193 MPa and
11.5 %, respectively. The ABL process could increase the cUTS and &f to 210 MPa and 19 %,
respectively. According to metallography examinations, the SDAS of a-Al dendrites decreased
from 80um in CSC to 40um in DWS and 20pum in ABL. Ablation with a water-soluble binder had
the most effect on tensile mechanical properties as it provided the highest cooling rate (1.2 °C/s)
comparing to theitwo other processes. The differences between these two Ablation procedures
were 50% in SDAS and 65% in ef,.while 13% with respect to cUTS. Prior researches attributed
these enhancements to the o-Al dendrites SDAS affected by the high cooling rate experienced.
The DWS results, however, reveal a research gap indicating the participation of other factors
besides merely the.a-Al dendrites in improvement of the mechanical properties in Al-Si alloys.
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