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Evaluation of Fluidity and Viscosity of Aluminum Alloys
in the Mushy Zone by Using Real-time X-ray Observation
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Abstract

In the present study the new method was proposed by using the real-time X-ray observation and metal die in order to evaluate
fluidity and viscosity of the molten metal during pouring into the mold. The special mold for the present experiment was introduced
since X-ray could not transmit thick mold wall and scatter the image of the molten metal during pouring. The present study also

discussed for evaluation of viscosities by using the flow data from radioscopy images, and the viscosities of six commercial alu-
minum alloys were evaluated and compared.
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Fig. 1. Photograph of mold for the fluidity test with thermocouple
holes.

X-ray cabinet

Fig. 2. Schematic diagram for X-ray fluidity test.
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Fig. 3. Cooling curves for AC4C alloy in the present study.

Table 1. List of melt stop temperatures for six commerical aluminum

alloys.

Alloy Measured Solidus y;gf:ggg _leil)lil:é?lss
ACBA 520.6 495.0 25.6 67.0
AC4B 551.6 516.0 35.6 71.0
AC2B 520.1 482.0 38.1 128.0
AC7A 477.1 468.0 9.1 162.0
A390 487.3 492.0 -4.7 144.0
AC4C 553.3 542.0 9.3 71.0
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Fig. 4. Graph for melt stop temperatures for six commerical
aluminum alloys.
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Fig. 5. Schematic drawing for melt flow in the metal die.
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Fig. 6. (a) X-ray radiograph during X-ray fluidity test in A390 alloy
and (b) the specimen.
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