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Ultrasound testing - examples
1. [bookmark: _GoBack]Describe the main principle of the ultrasound test, for which cases it can be used, and what its limitations are.
· The principle of the test consists in the detection of a reflected ultrasonic wave; the reflection occurs at all acoustic interfaces, which are represented by the end of the material or defects
· It is a universal test that can be used to detect both surface and internal defects for virtually unlimited material thickness
· The test is difficult to perform for composite materials (high attenuation of the ultrasonic wave) or for material with complicated geometry (it is not possible to obtain a reflection from the defect)
2. Define ultrasound.
· This is an elastic oscillation of particles in the frequency range above 20 kHz
3. For what other purpose can ultrasound waves be used?
· For measuring material thicknesses, material cleaning, food sterilization, bath mixing, sonar, etc.
4. What types of waves are there?
· According to the direction of oscillation of the ambient particles with respect to the direction of wave travel: longitudinal, transverse, surface, plate, etc.
5. What are the advantages and disadvantages of longitudinal and transverse waves in relation to material defect testing?
· Transverse waves can detect smaller indications, but are more damped by the material; longitudinal waves have less resolution of defects, but their absorption by the material is lower
6. Are the longitudinal and the transverse wave velocities different?
· The speed of the transverse wave is always lower
7. What is the surface wave used for in defectoscopy?
· Used to detect surface and close-subsurface defects
8. What is the acoustic interface?
· This is the boundary between two environments that have different acoustic resistances
9. Define acoustic resistance.
· It is a physical quantity that describes the acoustic properties of the environment. It is calculated as the ratio of the rms value of the sound pressure (pef) and the rms value of the acoustic velocity, i.e. the velocity of the oscillating motion of the medium particles caused by the sound wave vef.
10. What phenomena can take place at the acoustic interface?
· At the interface of two environments with different acoustic impedances, refraction and reflection of the passing acoustic wave may occur. 
11. In what units is the acoustic wave resistance given?
· In decibels
12. What is a wave transformation?
· This is a phenomenon in which a wave transforms into two waves at an oblique impact in the new environment into which it passes - a broken transverse wave and a broken longitudinal wave
13. Define the 1st, 2nd, 3rd and 4th critical angles.
· 1st critical angle - the longitudinal wave disappears from the 2nd acoustic environment (a subsurface wave is formed)
· 2nd critical angle - the transverse wave disappears from the 2nd acoustic environment
· 3rd critical angle - a surface wave is created at the acoustic interface
· 4th critical angle - the angle at which the longitudinal wave in environment 1 disappears when the transverse wave hits the free interface
14. What causes the attenuation of ultrasound in materials?
· It is cused by the absorption and dispersion of the wave
15. How does the absorption of a wave depend on its wave frequency?
· The wave absorption increases with increasing frequency
16. Define wave dispersion.
· A certain proportion of sound deviates from the rectilinear direction of propagation, so the ultrasound propagates in different directions and the energy decreases in the original direction
17. Is wave diffusion dependent on the type of material?
· Yes, there is a strong dependence, e.g., on grain size, on the presence of material heterogeneities (cavities, foreign particles), etc.
18. What types of ultrasound fields are there?
· Near and far fields
19. What is a dead band?
· A dead band is a sound area where, due to the unstable sound field, it is not possible to detect possible defects by ultrasonic testing 
20. What can so-called oblique probes be used for?
· This type of probe is mainly used for checking welds or opposite sides of the tested object, i.e. when there is no direct access to the given area of interest
21. Define the double probe and what it is used for.
· A double probe is a probe that contains both the transmitting element and the receiving element separately. It can be advantageously used for the detection of subsurface defects or for the accurate evaluation of corrosion losses of opposite sides
22. What are the most common techniques for ultrasonic testing of materials and structures?
· The pulse-echo method (most used), the pass-through method and the resonant method
23. What sources of ultrasound waves are used?
· Today, piezoelectric crystals are used exclusively as an ultrasonic wave generator
24. Describe the direct piezoelectric phenomenon.
· Deformation of a crystal exhibiting a piezoelectric effect creates a charge of opposite polarity on its opposite sides
25. What are the current trends in ultrasonic testing of materials?
· These are mainly Phased Array, Full Matrix Capture and Total Focusing Method
26. Is it possible to examine other material characteristics using the ultrasonic method?
· Yes, it is possible to determine, with this type of testing, Young's modulus of elasticity, Poisson's constant or other elastic properties of materials
27. What is immersion testing?
· This is a technique where a column of liquid, most often water, is used as a binding acoustic means
28. Which calibration gauges are most often used in ultrasonic flaw detection?
· Step gauges, gauges K1 and K2
29. What is a DAC curve?
· A DAC curve (Distance Amplitude Correction, DAC) is used to graphically represent the amplitude deviation between reflectors of the same size at different distances from the sensor. These reflectors produce reflected signals (echoes), the amplitude of which, in the far field, usually decreases with distance due to the attenuation and diffusion of the beams as the sound moves through the tested object. The DAC curve graphically compensates for the attenuation caused by the material, near-field effects and the beam diffusion. 
30. What is the TVG reference level?
· Time Varied Gain (TVG) is a related form of representation of the compensation of the same acoustic factors as DAC. Instead of plotting a curve that follows the decreasing maxima of the reference reflectors during sound attenuation, the TVG method increases the gain as a function of time (sound path length) so that all reference reflected signals have the same height, usually 80%



image1.jpeg
EUROPEAN UNION s
European Structural and Investment Funds

Operational Programme Research,

Development and Education LA





