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Improved Bolt Inspection with Combined
Ultrasonic Techniques

Application Note

Introduction

Bolts are used as fasteners in many industries and for different
equipment, such as cranes and steel structures. They play an
important role for structures by ensuring a proper fixation between
parts.

When ultrasound inspections take place, inspectors can detect
major defects located along of the centre of the bolts. Defects
under the thread are very difficult to detect by conventional
ultrasound because, in most of cases, echoes from the thread
overlap those from the defects.

With the help of phased-array associated with TFM, inspectors will
be able to cover a larger area (bolt body and region under the
threads) with just a single ultrasound shot. In this case, the
probability of detection can be considerably increased and the time
to perform the inspection is sensibly significantly reduced.

e \‘w||‘-y1f|u-\|rJ.wv;‘n-m:|'1vr.g-w<v-g:v...|.,., (A R s T
|

( www.sonatest.com \
e PP S R P I S 1

Figure 1 - Test bolts used for this inspection
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The left side view of Figure 1 below represents a TFM scan of the

Industries \

e Chemical & Petrochemical Sector
e Oil & Gas Sector

e Nuclear Energy Sector
e Wind Power Renewables Sector

e Construction and Infrastructure

Application \

e (Casting / Forging Inspection
e Storage Vessel Inspection

e Asset Integrity

Typical Parts

e Well Head Bolts
e Crane bolts / pins
e Wind turbine bolts

Inspection Techniques \

e Phased Array S-Scan
e TFM

Features and Benefits

e In-service inspection; no need to
dismantle the bolt

e Probability of detection and sizing
are increased by TFM scans

e Increased volumetric coverage
with phased-array and TFM
techniques

e Improved energy transmission
with phased array technique

¢ Enhanced flaw characterisations

e Complete traceability

bolt's threaded section. The TFM scan ensures a superior level of resolution and improves defect detection and
characterisation. The crack defect under the thread is highly distinguishable among the echoes from the
threads. Such a level of resolution is a game changer when it comes to reject a defect.

The right side view of the Figure 2 above represents a phased-array scan of a crack - a flaw inside the part
volume. The phased-array scan not only covers a larger volume more quickly, but it also is a technique known
for having more energy and sound penetration compared to TFM. This increases the likelihood of detecting a

deep flaw.
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Figure 1 Figure 2
Practical Outlines

By scanning your part with a multi-technique combination, you can combine the advantages of both techniques
in one single session of data acquisition. In a similar manner as the phased-array and TOFD combination, TFM
could be used to focus on the thread of the bolt to maximise the POD and flaw characterisation of this area.
Phased-array could be used to cover the rest of the part volume for which the resolution is not as important.
This feature saves time. Furthermore, it ensures identical coupling conditions and positioning for easier
comparisons between techniques. By combining both techniques, you would achieve the following benefits:

Benefits of the TFM approach

e High resolution and image quality enhancement
e Better sizing of defects located on threads
e Improved probability of the detection of defects

Benefits of the phased-array approach
e Improved sound penetration for larger bolts

e Increased volumetric coverage
e Increased acquisition speed
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For further information or support, please contact the Sonatest Applications Team: applications@sonatest.com

Recommended Tool Package

Category Part # Description
Acquisition VEO3 32:128
Unit
Probe X2B-5M32E with a side entry
cable
Scanner Creo Bolt Scanner with large

probe cradle setup and offset
probe holding plate
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