Basics
Ultrasonic

Why ultrasonics?

L denotes all with a freq y higher
than audible (approx. 16 kHz). For nondestructive testing
(NDT), itis important, that ultrasonic waves can penetrate

almost every material and that the wave reflects at interfaces of

different material, respectively transmits with a lower intensity.
Ultrasound is usually applied for the detection of internal flaws
(volume testing method). The wavelength 7 determines the
smallest detectable flaw.

¢ (sound velocity)

f (frequency)

Probes

Probes (also called transducers) are used for
transmitting ultrasound and receiving the reflected
sound wave. Inside the probe housing a crystal,
which convert an electrical pulse into an ultrasonic
wave and later an ultrasonic wave back into an
electrical pulse. The resonance frequency of the
crystal is the testing frequency of the probe.

For the different testing tasks different types of
probes exist:

The sound field of a probe

The sound field of a probe can be divided into the near field
(direct infront of the probe) and the far field. The length of the
near field and the divergence angle are determined by the
frequency f and the crystal diameter D.

The inspection is carried out in the far field of the probe.

Coupling, reflection and refraction

Ultrasonic testing is mainly used for the detection of
internal flaws inside a workpiece with use of the contact
testing technique. The good reflection of ultrasonic waves
at an interface workpiece - air (e.g. steel - air) is very
helpful for the detection of internal flaws. By evaluating
such reflections, inclusions of air and cracks are easy to
detect.

Ultrasonic waves in the MHz-frequency range do not
propagate in air. For the transmitting of the waves from the
crystal to the workpiece a coupling medium is used (water,
oil, gel, ...).

T P only in solid

Applications

Ultrasonic testing is applicable for the detection of internal
flaws like inclusions and cracks, often for weld testing. But
itis also applicable for the measurement of
wallthickness,
sound velocity,
flow velocity of liquids in pipes and blood in blood
vessels,
> hardness testing,
>

Moreover it is also used in the quality control of cast iron.
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Coupling with water (or other liquids).
The workpiece is completely immersed into water.
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The DGS-method is applicable to flaws which are smaller than the sound beam
diameter. Series of curves which show the relationship between distance along a beam
and gain in dB for an infinite reflector (backwall) and different sizes of disc shaped
reflectors (flat bottom holes). The echo height will be evaluated by this series of curves.
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The DAC-method is applicable to flaws which are smaller than the sound beam

diameter. A curve is
from a reference reflector (often sid

drilled

from the probe. The echo height will be evaluated by this DAC-curve.
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The half-amplitude-method is applicable to flaws which are greater than the sound beam diameter.
The flaw size will be evaluated by determination of the flaw edges (6 dB decrease of the flaw echo
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For more than 50 years instruments, sensors and systems for NDT: ultrasonics - wallthickness measurement - probes - coating thickness measurement - magnetic particle testing - penetration testing - crack depth measurement - material sorting
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