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The redt_tced pressure test (RPT) is an applicable approach to determine the amount of hydrogen
and cleanliness iﬁ the molten aluminum due to the less of investment and the ease of utilizing. This
research then attempts to study the effects of Specimen geometry, temperature and pressure of the
process on the investigating capability of the RPT method in order to enable the optimum conditions
for measuring the amount of hydrogen gas porosity in various aluminum grades of Al-3Si, AC4C,
ADCI12 and Al-13Si. The different specimen shapes of 130 g liquid aluﬁlinum were applied in this
study. They were melted and solidified under the different temperatures and pressures in controlled

chamber. The number of porosity, density and density index were formulated their interactions to

the studied parameters.

According to the results, the different specimen geometry, operating temperature and pressure affect
the investigating capability where the porosity can be seen obviously when the specimen diameter
of 40 mm is used for the low silicon grades (Al-3Si and AC4C). This is because the air-contact
surface is less and the specimen is long in vertical that the hydrogen gas can easily be trapped and
introduces the large number of porosity. For 10-13 wt.% silicon compositions (ADC12 and Al-
13Si), the specimen diameter should be 50 mm in order to present the porosity apparently; the Al-
13Si grade is however applicable for 50 and 60 mm in diameter.
It can be concluded from the results that the aluminum alloys with the different amount of silicon
should be prepared in the different geometry in order to gain the investigating capability of RPT
method. Since the increase of silicon decreases the allowablé solidification period and affects the
amount of heat in exothermic reaction during the solidifying process, a longer solidifying time,
- different gas collectability and hard surface appearance on the open-air area can be resulted. To

remedy the effect, the increase of open-air surface area should be applied proportionally with the

increase of contained silicon in the alloys.

Additionally, the porosity in the aluminum grades of AC4C and ADC12 can be seen obviously
when low atmospheric pressure and high temperature is applied, since the solubility of hydrogen
and the porosity size increase with the increase of temperature and.the decrease of pressure

respectively.





