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SELECTED ULTRASONIC PROJECTS

1. Metal atomizing & powders technology

2. Continuous and static casting

3. Wires, tubes and profiles drawing

4. Ultrasonic cleaning, degreasing, and   polishing of drawn profiles, rods, bars and tubes

5. Thermal treatment and stress release

6. Accelerated High-Power, Ultrasonic-Testing of Hi-Tech Components and Products
1.  Metal Atomizing & Powders Technology

High intensity and high capacity ultrasonic atomizers applicable for all kind of organic and inorganic liquids atomization and powders production (in chemical industry, metallurgy, food-industry, pharmaceutics and cosmetics).  

Applicable for cold or hot atomizing and pulverizing of: different liquid solutions, liquid metals, salts, minerals, chemicals, paraffin, chocolate mass, polymers, liquid-sugar, painting and coating products, and all other unspecified low and high viscosity (and variable density) liquids.  Atomization can be made: on atmospheric, reduced or elevated pressure, on room, or any other temperature, in the protective gas environment, in a direct contact between ultrasonic atomizer and liquid to be atomized, or remotely (transferring ultrasonic pressure-waves trough gas media, without touching a liquid) etc.

Using very particular ultrasonic atomizing systems, very high flow rate of almost any liquid can be easily transformed into fine spray and dried (dehydrated) in line, passing drying (or solidifying, or cooling) channels and creating dry and very fine powder as the end-product.  

Very often, in different chemical and metallurgical processing, it is technologically extremely beneficial to have and use fine powders of certain salts, oxides, metals, chemicals or other raw materials, which are usually found as granulates in macro crystalline forms.  In order to transform macro crystalline materials into fine powders it would be necessary, first, to mix, melt, homogenize and transform them ultrasonically (or by some other means) in a convenient liquid form, and then to atomize such liquid using ultrasonic (the most convenient) atomizers, producing very fine spray, and draying (cooling, or solidifying) it (in-line, during a free fall trough a solidifying channels), until getting very fine, powders. 

The difference between here proposed technology and currently known Ultrasonic Atomizers is that this technology has no temperature limits, and any flow rate can be realized by relatively simple scaling means (what is not possible using ultrasonic atomizers presently found on the market).  

2.  Continuous and Static Casting.

1. Ultrasonic grain modification technology (microcrystallization).

2. Ultrasonic filtering and refining of molten metal.

3. Degassing and de-foaming of different liquids (and liquid metals) can be realized using high intensity ultrasonic mixers.  

4. Ultrasonic mixing and homogenizing of liquids is exceptionally efficient.  Liquids and liquid metals that are not naturally mixing in normal conditions can also be mixed, homogenized and/or alloyed in high intensity ultrasonic reactors and/or in any casting process.

In all above listed technologies and applications, ultrasound above the threshold of acoustic cavitation is introduced into molten metal (for instance, during continuous casting process).

The advantages of MPI ultrasonic technology is that we can separate ultrasonic transducers from liquid metal, using very long metal wave-guide rods, and introduce high ultrasonic power into liquid metal, what has been impossible to realize in traditionally known ultrasonic (metal processing) technologies.  There is a lot of literature regarding benefits of ultrasonic metallurgy, and reasons why this technology is still not widely applied are known:  Traditionally available ultrasonic equipment for liquid metals treatment is still not compatible with large volume in-line metal processing, and high temperature of liquid metals is presenting enormous problem to continuous operation of ultrasonic transducers.  The technology of MPI is not suffering from similar problems.
All ultrasonic casting technologies are environmentally friendly, nonpolluting and purely based on the physical effects of Ultrasound.

3.  Wires, tubes and profiles Drawing
Currently ultrasound has proven its effectiveness in processes such as wire and tube drawing, extrusion, forging and rolling.

Wires, tubes and profiles drawing can be enormously facilitated by ultrasonic vibrations.  Basically, when high power ultrasonic transducer is attached to drawing tool, it is accelerating wires, tubes and profiles drawing process (even efficient and smooth drawing of Tungsten and Molybdenum was realized by ultrasonic drawing).

-The drawing force necessary for some forming process can be reduced by more than 50% by using ultrasound.

-At the solid-solid interface, ultrasonic vibrations change the surface condition and reduce the friction of boundary lubrication.

The use of ultrasound in metalworking processes reduces the energy requirement, increases the process rate, improves tooling lives, upgrades workpiece surface quality, and extends metalworking technology to materials that break up under conventional metalworking conditions.
4.   Ultrasonic Cleaning, Degreasing, and polishing of drawn profiles, rods, bars and tubes
Ultrasonic Cleaning - (degreasing, "polishing" to remove a thin surface layer) of drawn profiles, rods, bars and tubes, currently made with a brush, can be much more efficient if high intensity ultrasonic sources are used.  Usually, traditional ultrasonic cleaning operates between 10 and 30 Watts of radiated ultrasonic power per liter of cleaning liquid.  Modern ultrasonic cleaning systems can increase ultrasonic radiating power for 10 to 100 times (comparing it to traditional systems), and make more efficient cleaning, without using Perchlor and Trichlor.  High power ultrasound can penetrate into interior tube space (if tubes are completely immersed into a cleaning liquid). 

MPI Advanced Multifrequency Ultrasonic Cleaning (100 Hz until 1 MHz wide spectrum, sweeping ultrasonic waves) is bringing a new dimension to ultrasonic cleaning.

5.   Thermal treatment and Stress Release

Small solid parts can be successfully stress-released in a very high intensity ultrasonic chambers where such parts are placed.  The following benefits of this technology are known:

-Increase fatigue limits of metal, including welds by factor up to 2.5

-Cracks are less likely

-Artificial materials aging

-Dynamic load bearing is increased

-Corrosion resistance can be increased

-Residual stresses are relieved, very noticeable in welds

-Increased weld strength enables overall material cost reductions in Structures.  Use of high tensile strength steels and alloys with weld strength up to base material level become feasible

-Operating and service life of constructions affected by dynamic loads and aggressive environments and mediums is increased.

-Stress relief effect maintains geometric accuracy during component manufacture and in operation.

6.   ACCELERATED HIGH-POWER, ULTRASONIC-TESTING OF HI-TECH COMPONENTS AND PRODUCTS

For the companies involved in the production of high tech micro-electronic and micro-mechanic components and systems, It could be of interest to have a testing tool that can give very fast answer about how reliable certain products are, meaning, for instance, that for one minute of testing one would get a result equivalent to several weeks or months (or in some cases years) of testing using traditional testing methods.  This is particularly interesting in the R&D phase regarding new products, when it is extremely profitable to have such accelerated testing possibilities, to get almost immediate answer whether certain product would resist years of future exploitation in the field.  Instead of giving such products to specialized laboratories for testing (that can take weeks or months, and R&D team would wait for positive or negative results, being well paid in the meantime), it will be possible to get critical answers many times during the same working day, and to make number of important product and design improvements in the same time.  Using proposed new method of accelerated high power ultrasonic product testing, it will enormously accelerate new products development time, and enable the Company to sell advanced, hi-tech, and fashionable products faster than competition, being sure that such rapidly-developed products will resist years of heavy duty operation.

The spectrum of possible applications and test capabilities of the above mentioned ultrasonic equipment is:     


1. Accelerated 3-D shock and vibration tests.  3-D random and uniform (x, y, z), mechanical excitation.

2. Ultrasonically accelerated mechanical and structural stability testing (of Watches, Micro-systems and Hi-Tech components).

3. Accelerated unscrewing bolts testing (Watch industry, Micro-Systems).

4. Ultrasonically accelerated material aging and stress release on cold.

5. Ultrasonically accelerated leakage and sealing test (in liquid environment).

6. Accelerated testing in humid, corrosive and salted environment.

Application Fields:  Hi-Tech medical and chirurgical components and implants, Watch Industry, Microelectronics, Micromechanics, Military and Aerospace components… 

All of above mentioned tests and treatments could be realized in a specially designed ultrasonically vibrating chamber (preliminary prototype available for presentation).

a. The solid piece to be tested (aged, stress released…) is hanging in the middle of ultrasonic chamber.  Small metal balls (introduced in the same chamber) are randomly scattering and bouncing inside of the chamber, realizing uniform 3-D bombardment of the hanging solid piece (watch case, micro-mechanical system, high-tech component…).  About 1 minute of such treatment corresponds to more than a week of traditional 3-D vibrational and shocks testing.

b. If ultrasonic chamber is filled with water (or some other liquid), leakage and sealing tests can be made (on watchcases, high-tech components, microsystems…).  Also in very strong ultrasonic field in water, we can realize 3-D random vibrational testing, bolts unscrewing tests, stress release testing… 

