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Degassing of Molten A328 Aluminum Alloy by Ultrasonic Vibration
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Abstract

A328 alloy is an attractive candidate for recycle-friendly aluminum alloy in the recycling of automotive components. In this
study, A328 alloy melt was degassed by ultrasonic vibration and the effect of treatment time on the density, fluidity and mechanical
properties was investigated. Experimental results reveal that a constant value of density can be reached after less than 180 seconds
of ultrasonic treatment time, but the density decreased when the treatment time was 300 seconds. Ti which was dissolved from the
horn during ultrasonic treatment reduced the fluidity of melt. After degassing by ultrasonic vibration for 180 seconds, tensile
strength increased from 201MPa to 250MPa, and elongation increased from 2.38% to 3.50%, however, further treatment dete-

riorated the mechanical properties.
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Table 1. The kinds and weights of Aluminum casting alloys for
automobile components.

Components Alloy Weight
Engine block ALDCI0 30kg
Cylinder head and etc. AC2B 15kg
Wheel AC4CH 20 kg
Transmission case ALDCI10 10 kg
Various housings ALDCI0 10kg
Safety components AC4CH 15kg
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Table 2. Conversion composition of Aluminum castings for automobile components.
Alloy Si Fe Cu Mn Mg Cr Ni Zn Sn Ti Pb b;rl‘ziie
AC2B 55-65 1.00 3.04.0 0.50 0.10 0.00 0.35 1.00 0.00 0.25 0.0 15kg
Conversion Factor 0.90 0.15 0.52 0.07 0.01
AC4CH 6.5-7.5  0.20 0.20 0.10 0.25-0.45 0.05 0.05 0.10 0.05 0.20 0.05 35kg
Conversion Factor 2.45 0.07 0.07 0.04 0.12
ADCI0 7.5-9.5 130 2.04.0 0.50 0.30 0.00 0.50 1.00 0.30 0.00 0.00 50 kg
Conversion Factor 425 0.65 1.50 0.25 0.15
go‘;ﬂgzr:lg’sn 7.6 0.9 2.1 0.4 0.3 100 kg
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Table 3. Chemical compositions of aluminum casting alloy used in this study.

Alloy

Standard Si Fe Cu Mn

Mg Cr Ni Zn Sn

A328 ASM 8.17 0.69 1.63

0.23

0.52 0.032 0.05 1.137 0.027

(29)
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Fig. 2. The dimension of Y-shaped mold.
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Fig. 3. The schematic diagram of spiral mold for the fluidity test.
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Fig. 4. Cross section images of RPT specimens as a function of
ultrasonic processing time; (a) no processing, (b) 30, (c) 60,
(d) 180 and (e) 300 seconds.
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Fig. 5. Density of RPT specimens varying with processing time of
ultrasonic vibration.
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Fig. 6. Fluidity of aluminum melts as a function of ultrasonic
processing time.
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Fig. 8. Microstructures of aluminum castings varied with ultrasonic processing time; (a) no processing, (b) 30, (c) 60, (d) 180 and (e) 300

seconds.
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