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MMM technology applied to non-ferrous alloys™ melt treatment can produce metals purification,
microstructure refinement, structure modification and degassing, based on the specifically created
acoustic field introduced in a molten metal in order to create spatially and uniformly well distributed
and wideband multi-frequency cavitation. When a liquid metal is submitted to high intensity
ultrasonic vibrations_ the alternating pressure above the cavitation threshold creates numerous
cavities in the liquid metal promoting two effects:

(1) Degassing effect: the cavitation achieved by application of MMM technology intensifies
mass fransfer processes and accelerates the diffusion of hydrogen from the meli to the
developed bubbles. As acoustic cavitation progresses with time, adjacent bubbles touch and
coalesce, growing to a size sufficient to allow them to nse up through the hqmd, against
gravity, until reaching surface.

{2y Microstructure refinement and modification effect: the alternating pressure achieved by
application of MMM technology, above the cavitation threshold is promoting numerous of
low pressure {(almost vacoum) bubbles 1n a liguid metal, which start growing, pulsing with
a continuous expansion/compression regime and finally collapse During expansion,
bubbles absorb energy in the melt, undercoohing the liguid at the bubble-liquid interface,

Application of acoustic waves in treating of melt resulting m nucleation on the bubble surface. When bubbles collapse acoustic streaming
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aluminum alloys. A prom 'Sh]g future [ﬁp;\ultr o’sc?rﬁ\\ develops in the melt, distributing the nucler into the surrounding liguid producme a
e sigmificant number of nucle1 1in the molten alloy, thus promoting heterogeneous nucleation.
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Ultrasound above the threshold of acoustic cavitation can be introduced into a molten metal (e.g. during the I | l | ] MMM technology 1z a reliable technique for melt treatment that has been developed and applied in
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continuous casting process), this way promoting;: 045 - . ] different non-ferrous alloys. Based on the results achieved from different alloys and according to
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Degassing of liquid metals using high intensity ultrasonic activity. 0.40 - 27 TS N e 1 resulls obtamned 1w a ld ry and industrial scale, the conclusions that can be e
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035 1 /! RN PR 1 {1) Ulirasonic degassing can be an efficient process to degas molten non-ferrous alloys. For
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Ultrasonic grain modification technology (improving micro crystallization). 5 | /_ .- v melting charges (industrial scale) acceptable degassing is achieved after 2 minutes ultrasonic
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. o= L . treatment, alth. after 1 the alloy de alread to 90% of the maxim ralue.
Ultrasonic filtering and refining of molten metal. g \\__r___/ T 1 § catment. oughafter 1 mm the alloy denstiy s already up o oL e e
- = 025 740 E (7) When compared with the traditional fixed-frequency ultrasonic sources MMM ultrasonic
E 1 - - - - - - - -
¢+ Ultrasonic mixing and homogenizing of liquids is exceptionally efficient. s 0.20 | . ] 30 technique seems to improve significantly the ultrasonic degassing process by increasing the
| T + 1420 final alloy density and degassing rate.
Liguids and liquid metals that do not mix in normal conditions can also be mixed in number of combinations, homogenized and/onalloyed in I : . _ ) ) . .
high intensity ultrasonic reactors, or in certain ultrasonically optimized casting process. 0.15 - . ;ﬁiﬁigﬁ?ﬁa&;ﬂimd%y 110 (3) Ultrasonic processing by MMM technology 1s an external supply of energy — presenting
o IWhiﬂmut[US : : 1 o physical process - environmentally clean and efficient that promotes refinement of primary
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We can now separate the ultrasonic transducers =
from the liquid metal using long metal

waveguide rods, yet still introduce high
ultrasonic power into liquid metals.
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Thanks to MMM technology
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We can now separate the ultrasonic transducers
from the liquid metal using long metal
waveguide rods, yet still introduce high

ultrasonic power into liquid metals.
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