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List of different projects where ultrasound can be applied

RE: ACCELERATED 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), 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.

Applications: Hi-Tech, Watch-Industry, Microelectronics, Micromechanics, Military and Aerospace, Medical and chirurgical components and implants … 

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 vibration and shocks testing.

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

Water Processing:

1. High quantity of Ozone can be almost immediately injected in water (until saturation) using ultrasonic vibrations.  Potable water sterilization (treated in line) for home use, hospitals, and food and pharmaceutical industry can be significantly simplified and enormously accelerated (comparing to traditional means of ozonation) if ozone is ultrasonically injected.  Anti-bacteriological water protection in big water supply reservoirs, in water-transporting tankers etc., can also be ultrasonically optimized by fast and unlimited ozone injection using ultrasonic means. 

2. Producing active ice cubes (saturated with ultrasonically injected ozone) for supermarkets, food, fish and meet conservation and refrigeration in supermarkets.

3. Producing active water spray (mist or shower saturated with ultrasonically injected ozone) for anti-bacteriological protection, for cleaning in food industry, for rinsing meat, chicken, fruits and vegetables.

4. Meat, fruits and vegetables conservation by immersion in active liquids assisted with ultrasound (ultrasound is performing capillary penetration of active/protective liquid into surface of immersed products).

5. Neutralization of phenolic, cyanide, polymeric and similar dangerous remains in water assisted and accelerated by ultrasound (and ozone).

6. ULTRASONIC MIXING-HOMOGENIZING-DISPERSION-SOLUBILITY:
In all processes for potable water purification when applying (extremely) small quantities of some disinfecting, anti-bactericide, sterilizing or similar chemical agents, it is very important to improve and accelerate mixing and homogenizing process in order to increase the physical (volumetric) contact of small quantity of added chemical agent and water.  Of course in all other processes of disinfecting, and/or sterilizing (of other liquids, such as waste eaters…) the mixing/homogenizing process optimization is very important.  Ultrasonic influence in such situations is manifesting in the following positive aspects: 

a) Mixing and homogenizing are almost immediate (in a matter of seconds).

b) Solubility of difficult soluble (or not-soluble) agents is significantly improved, producing stable mixtures in a very short time.

c) In the presence of ultrasonic vibrations, many chemical reactions and overall activity of added chemical agents are stimulated and accelerated.

d) In the same time, ultrasound can produce intensive and accelerated gasifying (for instance injecting Oxygen or Ozone in water).

e) Quantities of added chemical agents can be reduced by factor 10 or 100, and efficiency and speed of produced reactions can be enormously maximized (because many of known water modification agents traditionally used are good for water purification, disinfecting, sterilization… but they could also be dangerous).

Ultrasonically assisted powders production:
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).
Ultrasonic protection against insects, birds and small animals:

1. Extremely high intensity ultrasonic sources able to repel small animals and insects from protected area (by creating protective and modulated ultrasonic field).

Combustion of fuels stimulated by ultrasound:

1. Mixing of water with combustible fuels, in the spray-form, for industrial heating, for production of electrical energy, for distillations and similar applications.  Savings of fuel can be until 30%, and produced combustible power (heat energy) would be higher than using pure liquid fuel.  Injected water can also be water from a river or seawater.

Liquids processing assisted by ultrasound:

1. Mixing, homogenization, degassing, de-foaming… of different liquids can be realized using high intensity ultrasonic mixers.  Even liquids that are not naturally mixing in normal conditions can be mixed in high intensity ultrasonic reactors.

2. Mixing and alloying of liquid metals during casting.

3. Pulped paper activation (paper production technology).

4. Liquid degassing, or liquid gasifying (depending of how sonotrode is introduced in liquid).

5. De-polymerization (recycling in a very high intensity ultrasound).

6. Accelerated polymerization or solidification (adhesives, plastics…).

Advanced Ultrasonic Cleaning:

1. Heavy duty ultrasonic cleaning in open-air or pressurized vessels.

2. Ultrasonic cleaning in Supercritical, liquid CO-2.

3. Multifrequency ultrasonic cleaning (100 Hz until 1 MHz wide spectrum).

Profound surface hardening, impregnation and coating:

1. Surface hardening (implementation of hard particles).


2. Capillary surface sealing.

3. Impregnation of aluminum oxide after aluminum anodizing.

4. Surface transformation, activation, protection.

Complex vibration testing & Structural defects detection:

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

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

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

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

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

12. Accelerated testing in humid, corrosive and salted environment.
Post-thermal treatment of hardened steels (cold ultrasonic treatment):

1. Elimination of oxides and ceramic composites from a surface.

2. Profound surface cleaning.

3. Residual stress release, artificial aging, mechanical stabilization

Ultrasonic replacement for thermal treatment.  

Accelerated thermal treatment of metal and ceramic parts in extremely high intensity ultrasonic field in liquids.

Surface processing & etching assisted by ultrasound:

1. Abrasive and liquid treatment.

2. Active liquids (slightly aggressive).

3. Combination of active liquids and abrasives.

4. Surface transformation and polishing.

5. Combination of abrasives and active liquid solutions.

6. Electro-polishing and ultrasonic treatment.

Extrusion (of plastics and metals) assisted by ultrasonic vibrations

Special ultrasonic transducers in a direct contact with extruder.

Founding and casting (of metals, plastics and composites) assisted by ultrasound

1. Vacuum casting, homogenization, degassing.

2. Micro-crystallization, alloying, mixing of different liquid masses.

Interesting projects for wires and cable industry

1. Ultrasonic cable/wires cleaning. 

2. Ultrasonically assisted coating, varnishing, lacquering.

3. Extrusion and plastification assisted by ultrasound (cable isolation).

4. Ultrasonic surface etching in vapor phase.

5. Wires forming; -cold metal extrusion (wires drawing) assisted by ultrasound. 

Liquid waste materials incineration assisted by ultrasonic atomization

1. Waste motor, industrial, organic and mineral oils incineration.  Very dirty and used lubricants, oils and greasy materials, charged with different solid particles can be ultrasonically transformed (atomized) into spray phase, mixed in the same time with other liquids and inflammable gasses and very efficiently incinerated (since burning process in spray phase is extremely efficient).  This way it would be possible to eliminate any kind of liquid waste materials, produce the heat energy in the same time, and additionally produce electricity or hot water applicable for number of environmentally-clean and friendly industrial, technological and civil applications.  In the case of atomizing waste oils, by simple injection of atomized water (by mixing oil and water spray), it would be possible to get much better burning efficiency, since presence of water (between 10% and 20%) is stimulating oils incineration (by increasing flame temperature).  If liquids to be incinerated are charged with particles (and have uncontrollable density), traditional methods of using nozzles and pumps for spray production will not work, because nozzles would be completely blocked by the presence of hard particles, but when using ultrasonic atomizers, such problems are completely irrelevant, meaning that any dirty and charged liquid can be easily atomized. 

2. Incineration of any (non-inflammable) waste and dangerous liquid/s ultrasonically stimulated.  By transforming any dangerous liquid into spray phase (ultrasonically), and mixing it in the same time with a convenient inflammable gas or inflammable liquid spray, will result into very efficient (total) incineration of dangerous liquids, producing environmentally safe gas output.    

Elimination of material buildup, defrosting, boilers maintenance…

1. Stone and mineral layers elimination from boilers and reservoirs

2. Airframe ice protection

3. Automobile windshield ice protection

4. Ice buildup protection for marine vessels

5. Refrigerator and freezer frost removal
6. Aircraft Anti-Icing and Deicing Using
7. Removal of mussels and other ocean life from marine vessels

8. Elimination of material buildup in crucibles

1. Gass mixers for semiconductor industry, microelectronics, solar technology etc.  Tubular, in-line, continuous-flow, high capacity and high flow rate.

2. Spray units for pharmaceutical technologies: Micro Spray, or micro atomizing units for fine powders production, for atomizing very small liquid samples without losses (applicable for almost any density and any viscosity liquids).  Tubular or cylindric resonant chambers.

3. Ultrasonic machining.  MMM, ultrasonic transducer connected to metal or ceramic cutting tool.  Benefits : higher speed of cutting, beter surface finishing.

4. Ultrasonic surface drying:  Airborne ultrasonic radiation projectors.

5. Ultrasonic defoaming units.

6. Ultrasonic Coating units.  Tubular resonators design.

7. Ultrasonic reactors:  Submersible, Tubular, Multifrequency Sonic and Ultrasonic Resonators.  For Cleaning, Sonoreactors, Reactions Accelerating, Emulsifying, Homogenizing, making Suspensions, Degassing, Sonochemistry, Extractions, for treating liquid food products…

8. Micro encapsulation.  Tubular resonators.

9. Extractors.  Multifrequency Reactors for fast organic and inorganic Extractions (for usual as well as extremely aggressive liquids).  High capacity, in-line, for continuous flow.

10. Ultrasonic filtration.

11. Sieving/Screening of powders.  Multifrequency MMM systems are used in order to avoid formation of a standing waves structure. 
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