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The generator converts the electrical frequency of the main network (50/60 Hz) to the corresponding high frequency electrical energy in this figure and converts it to 20,000 Hz. The pieric converter (or transducer) then converts 20,000Hz of electricity into mechanical vibration at the same frequency. Energy is mechanical. Boosters, or amplitude amplifiers, are used to increase or
decrease the amplitude produced by the converter. Finally, the last element of the acoustic chain, sotoload transmits ultrasonic energy to the welding workpiece. Much more than a simple hardware manufacturer, SONICT offers a set of ultrasonic plastic assembly solutions: spot welding, continuous welding, hot rivets, rivets, flanges, insertions, etc. Welding different thermoplastic
materials according to polymer compatibility such as PP, PVC, PE, PET, ABS, composite materials, tissues, fleece or film. Ultrasonic plastic welding is suitable for virtually all thermoplastics. When planning welding between semicrystalline plastic works, it is important to remember that the welding behavior of these plastics is very different from the welding behavior of amorphous
plastics. Longitudinal and tosinal methods produce very different welds. In addition to the proven longitudinal welding process, we exclusively offer torsional ultrasonic welding SONIQTWIST® and features minimal component stress. Ultrasonic seals meet all requirements for processing coated carton materials. A special advantage here is that ultrasonic energy is transferred
directly through the most diverse laminated structure to the sealing layer (inside). SONIQTWIST ® new ultrasonic sealing technology for containers and cans, for example. The tosion method developed and patented by our company redefines ultrasonic sealing and welding. The tones and styles in this article may not reflect the tone of the encyclopedia used in Wikipedia. See
Wikipedia's guide to writing better articles (January 2017) Ultrasonic welding of thin metal foil (see how and when to delete this template message). The soto road rotates along the weld seam. Ultrasonic welding is an industrial process in which high-frequency ultrasonic acoustic vibrations are applied topically to workpieces that are held together under pressure to create solid
welds. It is commonly used for bonding plastics and metals, especially foreign materials. In ultrasonic welding, there is no adhesive required to join bonding bolts, nails, s into s into materials, or materials. When applied to metals, a prominent feature of this method is that the temperature is well below the melting point of the material involved and prevents undesirable properties that
may result from high temperature exposure of the material. [1] The practical application of ultrasonic welding of historical rigid plastics was completed in the 1960s. At this point only hard plastic was able to be welded. PatentUltrasonic methods for welding rigid thermoplastic parts were awarded to Robert Solov and Seymour Linsley in 1965. Soloff, founder of Sonics & Materials, a
lab manager at Branson Instruments, used ultrasonic probes to weld thin plastic films to bags and tubes. He unintentionally moved the probe near the plastic tape dispenser and welded half of the dispenser. He noticed that the probe does not need to move around the parts manually, but the ultrasonic energy can move around the hard plastic and weld the entire joint. He
continued to develop the first ultrasonic press. The first application of this new technology was the toy industry. The first car made of plastic was assembled using ultrasonic welding in 1969. The plastic car was not catching up, but ultrasonic welding was carried out. The automotive industry has been used regularly since the 1980s. Process ultrasonic welding To combine complex
injection molded thermoplastic parts, ultrasonic welding equipment can be easily customized to meet the exact specifications of the parts being welded. The part is sandwiched between a fixed-shaped nest (ann building) and a sonoto road (horn) connected to the transducer, and a low amplitude acoustic vibration of about 20 kHz is generated. (Note: Typical frequencies used in
ultrasonic welding of thermoplastics are 15 kHz, 20 kHz, 30 kHz, 35 kHz, 40 kHz and 70 kHz.) When welding plastic, the interface of the two parts is specially designed to focus the melting process. One of the materials usually has a spike or rounded energy director in contact with the second plastic part. Ultrasonic energy melts point contact between parts and forms joints. This
process is an automated and excellent alternative to adhesive, screw and snap fit design. It is typically used for small parts (e.g. mobile phones, home appliances, disposable medical tools, toys, etc.), but can be used for parts of the same size as a small automotive instrument cluster. Ultrasound can also be used to weld metals, but is typically limited to small welds of thin,
flammable metals, e.g. aluminum, copper and nickel. Ultrasonics are not used for welding automotive chassis or welding pieces of bicycles due to the required power level. Ultrasonic welding of thermoplastic resins causes local melting of plastics for absorption of vibration energy along the joints to be welded. In metals, welding is caused by high pressure dispersion of surface
oxides and local movement of materials. Although there is heating, it is not sufficient to dissolve the base material. Ultrasonic welding can be used for both hard and soft plastics such as semi-crystalline plastics, metals, etc. Understanding of ultrasonic welding is increasing in research and testing. More sophisticated and inexpensive equipment inventions and increased demand for
plastics and electronic componentsto increase knowledge of the basic process. [3] However, many aspects of ultrasonic welding require more research, such as associating the quality of welding with process parameters. Ultrasonic welding continues to be a rapidly evolving field. Scientists at the Institute of Materials Engineering (WKK) at Kaiserslautern University have
succeeded in proving that the use of ultrasonic welding processes, with the support of the German Research Foundation (Forschngsgemeinshaft, Germany), leads to a durable bond between light metals and carbon fiber reinforced polymer (CFRP) sheets. [4] [5] The advantages of ultrasonic welding are much faster than conventional adhesives and solvents. Drying time is very
fast and the part does not have to remain in the fixture for a long time waiting for the joint to dry or harden. Welding is easily automated and can make clean and precise joints. The welding site is very clean and rarely needs any touch-up work. Due to the low thermal effect on the material involved, more materials can be welded together. All ultrasonic welding systems of
components consist of the same basic elements: the press can be turned to the interface with nesting or unbil or fixtures that assemble two parts under pressure, usually in pneumatic or electrical drives, converters or piezo electric transducers, optional boosters and anot loads (USA): Horn). All three elements of the stack are specially adjusted to resonate with the same exact
ultrasonic frequency converter (usually 15, 20, 30, 35 or 40 kHz): using pieelectric effect boosters to convert electrical signals into mechanical vibrations: mechanically changing the amplitude of the vibration. It is also used in standard systems for clamping stacks with presses. Horn or sonotoload: Take the shape of the part and mechanically change the amplitude and apply
mechanical vibration to the welded part. Electronic ultrasonic generators (U.S.: power supplies) provide high-power electrical signals with frequencies that match the resonan frequency of the stack. A controller that controls the movement of the press and the delivery of ultrasonic energy. Application ultrasonic welding applications are extensive and have been found in many
industries including electrical and computer, automotive and aerospace, medical, and packaging. The ability to ultrasonically weld two items depends on their thickness. If they are too thick, this process will not join them. This is the main obstacle to metal welding. However, wires, micro-circuit connections, sheet metal, foils, ribbons, meshes are often combined using ultrasonic
welding. Ultrasonic welding is a very common technique for joining thermoplastics. It is fast and easy to automate with welding time of less than 1 second and there is no necessary ventilation systemHeat or exhaust. This type of weld is often used to build assemblies that are too small, too complex, or too delicate. Computer and electrical industry Ultrasonic welding in the
electrical and computer industries is often used to combine wired connections and create connections with small, delicate circuits. The joints of wire harnesses are often joined using ultrasonic welding. [6] A wire harness is a large group of wires used to distribute electrical signals and power. Electric motors, field coils, transformers and capacitors can also be assembled with
ultrasonic welding. Further, since the required volume is large, it is also preferable for the assembly of storage media such as flash drives and computer disks. Ultrasonic welding of computer disks has been found to have a cycle time of less than 300 ms [8] ultrasonic welding is most used, one of the areas where new research and experiments are centered is micro circuits. This
process is ideal for micro-circuits because it provides reliable coupling without introducing impurities or thermal distortion into components. Semiconductor devices, transistors, diodes are often connected by a thin aluminum wire using ultrasonic welding. [9] It is also used not only for wiring and ribbons, but also for joining the entire chip to a micro circuit. An example where microse
circuits are used is a medical sensor used to monitor the human heart of a bypass patient. One difference between ultrasonic welding and traditional welding is the ability of ultrasonic welding to bind to different materials. Assembling battery components is a good example of how this feature is being used. When creating battery and fuel cell components, thin gauge copper, nickel
and aluminum connections, foil layers and metal meshes are often ultrasonically welded together. [6] In many cases, multiple foils or layers of mesh can be applied to a single weld that eliminates steps and costs. Aerospace and automotive Automotive, ultrasonic welding tends to be used to assemble large plastic and electrical components such as equipment panels, door panels,
lamps, air ducts, steering wheels, furniture and engine parts. As plastics continue to replace other materials in the design and manufacture of automobiles, assembly and bonding of plastic parts has become an increasingly important issue. Some of the advantages for ultrasonic welding are low cycle time, automation, low capital cost, and flexibility. In addition, ultrasonic welding
prevents the mark of high frequency vibration, so it does not damage the surface finish, which is an important consideration for many automobile manufacturers. Ultrasonic welding is commonly used in the aerospace industry when joining thin gauge metals and other lightweight materials. Aluminum is a metal that is difficult to weld using conventional technology due to its high
thermal conductivity. But that's one of the easiestIt is a softer metal and therefore welds using ultrasonic welding because it is easy to achieve solid welding. Since aluminum is widely used in the aerospace industry, ultrasonic welding is an important manufacturing process. In addition, with the advent of new composite materials, ultrasonic welding is becoming more popular. It is
used for bonding common composite materials of carbon fiber. A lot of research has been done to find the best parameters to create welding of the quality of this material. In the medical industry, ultrasonic welding is often used because welds do not cause contaminants or degradation and machines can be specialized for use in cleanrooms. This process is highly automated,
strictly controls dimensional resistance and does not interfere with the biocompatility of parts. Items such as arterial filters, anesthesia filters, blood filters, IV catheters, dialysis tubes, pipettes, cardiometry storage, blood/gas filters, face masks, IV spikes/filters, etc. can all be made using ultrasonic welding. Another important application in the medical industry for ultrasonic welding is
fiber. Items such as hospital gowns, sterile clothing, masks, transdermal patches and textiles for cleanrooms can be sealed and sewn using ultrasonic welding. It prevents contamination and dust production and reduces the risk of infection. Packaging Industry Butane Lighter Packaging is an application where ultrasonic welding is frequently used. Many common items are created
or packaged using ultrasonic welding. Sealed containers, tubes and blister packs are common applications. Ultrasonic welding also applies to the packaging of hazardous materials such as explosives, fireworks and other reticle chemicals. These items tend to require a sealed seal, but they can't receive high temperatures. [9] One example is a butane lighter. Welding of this vessel
must be anti-high pressure and pressure and must be airtight to contain butane. [17] Another example is the packaging of ammunition and propulsion. These packages must be able to withstand high pressure and stress to protect consumers from content. Safety is a top concern when sealing dangerous goods. The food industry finds ultrasonic welding preferred than traditional
bonding techniques because it is fast, hygienic and can produce sealed seals. Milk and juice containers are often examples of products sealed using ultrasonic welding. Paper parts sealed are coated in plastic, generally polypropylene or polyethylene and welded together to create a sealed seal. [17] The main obstacle to overcome in this process is setting parameters. For
example, if over-welding occurs, the concentration of plastic in the welding zone is too low, and the sealIf the weld is incomplete, the seal is incomplete. [17] Variations in the thickness of the material can cause variations in welding quality. Some other foods sealed using ultrasonic welding include candy bar wrappers, frozen food packages and beverage containers. In the 2000s,
ultrasonic welding was used in the manufacture of LZR racer swimsuits. Safety hazards of ultrasonic welding include exposure to high heat levels and voltages. This device must be operated using the safety guidelines provided by the manufacturer to avoid damage. For example, do not place your hands or arms near the welding chip when the machine is activated. [18] In
addition, the operator must provide auditory protection and safety glasses. Operators should be made known to the regulations of government agencies for ultrasonic welding equipment, and these regulations should be enforced. [19] Ultrasonic welders require regular maintenance and inspection. Panel doors, housing covers and protective guards must be removed for
maintenance. [18] This should only be done by trained professionals who service the machine when the equipment is powered off. Subharmonic vibrations that can cause noise noise can be caused in large areas near the machine due to the frequency of ultrasonic welding. [20] This noise can be attenuated by clamping these large parts at one or more positions. In addition, high-
power welders with frequencies of 15 kHz and 20 kHz usually issue potentially damaged high-tone sounds in the range of human hearing. This can be done using an acoustic enclosure that shields the radiated sound. [20] Also, see Thermal Sonic Bond Reference Notes - Mosta Favi, Sima Al Sadat Hesser, Daniel Frank; Journal of the manufacturing process Effect of process
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