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Purpose/Scope 

This procedure describes the use and operation of a high-power ultrasonic system. This system is comprised of three elements: 1) an ultrasound transducer, 2) a signal generator, and 3) a power amplifier. The ENI Model A-300 RF Power Amplifier is the central element of the system.

The system is used to deliver high-power ultrasound to test assemblies at a frequency determined by the transducer that is used. 

The system is bring used to deliver ultrasonic energy into test objects through the selected transducer, which can be used with a horn or wave guide to focus the delivered energy.

Applicability
This procedure applies to all users of the high-power ultrasonic system whenever the unit is in use.

Responsible Staff
Unit is to only be used by Dr Leonard Bond and those who have been trained in system use.

Emergency Response
In the event of an emergency, call 375-2400.  State the problem to the operator, request any needed emergency assistance, and request notice of the appropriate personnel.  If you need further instructions, be sure the operator has the telephone number when you can be reached.  This applies 24 hours a day.

Precautions and Limitations
An ultrasound transducer/horn delivers high-power energy at the transducer face or horn/ waveguide tip.  If the transducer or waveguide is placed in contact with tissue, brief exposure at a high power setting can result in a sharp pain. This can cause an operator to jerk or rapidly move their hand with the potential for injury and damage to experimental apparatus.  Prolonged exposure will result in significant pain and an  “ultrasound burn.”

Contact between the transducer or wave-guide/horn and tissue must be avoided.

The unit can operate between 0.3 and 25 MHz .  If the transducer or waveguide/horn is applied to solid or liquid, there is the potential to cause solid materials to chip/fragment or liquids to form aerosol droplets.  Unwanted contact between the transducer or waveguide/horn tip and other items, e.g. a glass beaker, can result in damage and breakage.  Even short exposure will result in  “melting” of many plastics. Brittle items will be damaged or broken.

Eye protection shall be worn whenever the high-power ultrasonic system is operated.

Care should be taken to avoid water or other contamination from entering the power amplifier causing a short circuit in the transducer.

Care should be taken to avoid contact with the electrical output signal from the power amplifier.   Electrical energy up to 600 Watts and several hundred volts (depending on load) can be delivered.

The unit must only be operated with a transducer connected to the output of the power amplifier and with the transducer mounted in a rigid clam or stand.

Work Instructions
1. Connect the system elements using coax-cables.

2. Connect the system to 125 Volt and 30-amp power for operation.

Note:  The power amplifier MUST NEVER be operated without an electrical load attached to the output.

3. Attach the signal generator to the power amplifier and monitor the output voltage signal on an oscilloscope. 

Note:  The input voltage to the power amplifier MUST remain below 1.0 Volts peak to peak.

4. Operate the selected transducer at its center or nominal operating frequency.

Note:  The unit has a gain of 55 dB and the output power is controlled by the peak-to-peak voltage applied to the amplifier input.

5. Record test assembly description and experimental data in notebook or Laboratory Record Book as specified by Principle Investigator.
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