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1. Introduction 
This application guide provides essential information on the Ionix ultrasonic single element 
transducer – 0-degree probe – used for thickness measurement at temperatures from -
40°C up to +380°C. For use in applications across refining, oil & gas, energy, nuclear, 
aerospace and process sectors. 
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2. General specification 
A general specification for the Ionix HotSense® transducer is provided in Table 1 below: 
 

PARAMETER VALUE  UNIT  
Maximum Temperature +380 ̊ C 

Continuous Operating Temperature -10 to +350 ̊ C 
Recommended maximum cycling rate 300 °C/hour 

Delay Line Material  304 Stainless Steel - 

Delay Line Form Cylindrical, spot contact  - 

Ruggedisation 
Designed to meet IP68 

Stainless steel construction - 

Connector Type 00 Lemo female, other connectors available via special request  - 

Designed to meet ATEX certification   II 1 G Ex ia IIC T6 Ga X 
-20 ≤ Ta ≤ +60 °C 

 

“X” Special conditions Process temperature up to 380˚C  

Active Element Diameter 10 mm 

Transducer Centre Frequency 31 MHz 

-6 dB Bandwidth >70% % 

Signal to Noise Ratio @ 350°C >20  dB 

Typical Wall thickness accuracy 0.01 to 0.1 mm 

Typical Wall loss resolution 2.5 µm 

Recommended Pulse Voltage Range 3-200 V 
Integrated Cable Impedance 50 Ω 

Mechanical Dimensions 30ø, x 48.52 length mm 
Weight 2003 g 

Table 1 - Ionix HotSense® Transducer Specification 

A mechanical drawing of the HotSense® transducer with 25mm integral delay-line with 
spot contact face is shown in Figure 1. Transducers are marked with unique serial 
numbers and the Ionix part number as shown. 

 

                                                           
1 Transducer Centre Frequency within ±10%  
2 Depending on delay line length, excluding cable 
3 Excluding mass of high temperature cable 
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Figure 1 - Mechanical Drawing of HotSense® Transducer. 90° cable exit shown 

Certificate of conformity 
Each HotSense® transducer is tested during production, and provided with a certificate of 
conformity as shown in Figure 2. The production test conforms with the relevant parts of 
the EN12668-2:2010 standard for contact ultrasonic transducers and performance 
parameters are reported for room temperature operation. Further high temperature 
measurement data and test reports are available on request. 

 

Figure 2 - Example HotSense® Transducer Certificate of Conformity 
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Ordering information 
Ionix HotSense® transducers come as standard with a 30mm diameter, 25mm length 
delay line with 300mm high temperature cable and 1m flexible coaxial cable.  Other 
variations are available by special request, please contact Ionix Advanced Technologies 
for available configurations.  
Transducers are labelled according to the definition below. A comprehensive list is 
available from Ionix Advanced Technologies. 
 

Example: HS0310-25-111911 
 

 

 
 

Product packaging and Markings 
Ionix HotSense® probes are manufactured from high quality durable Stainless Steel, 
however care should be taken to avoid un-necessary damage to the front face of the 
transducer which is critical for ultrasonic coupling. Hotsense® transducers are shipped 
with protective caps over the front face which should be removed only when required. 
 
ATEX Markings: 
   II 1 G Ex ia IIC T6 Ga X -20 ≤ Ta ≤ +60 °C where “x” is Process temperature up 
to 380˚C 
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3. Typical Applications 
Ionix HotSense® transducers can be used in most situations where conventional 0-degree 
ultrasonic inspection would be performed, ensuring that the inspection frequency and 
choice of delay line is appropriate for the inspection.  
Hotsense® is ideally suited to: 

• Material thickness monitoring in corrosion and erosion applications. 
• Range finding 
• Crack detection/monitoring 
• Level sensing and wear monitoring. 

Please contact Ionix Advanced Technologies if you would like further advice in deploying 
HotSense® transducers in your application. 
 

Delay Line Selection 
As with conventional 0-degree ultrasonic NDT, always ensure that the delay line length is 
appropriate for the material thickness under inspection. Note that the ultrasonic 
compression wave velocity of materials varies with temperature, which affects the material 
back-wall echo time of flight. HotSense® transducers are supplied with a 304 stainless 
steel 25mm length integral delay line, ideal for inspection of steel up to 23mm thickness.  
Other delay line profiles and lengths from 10-45mm are available by special request. 
 

Transducer Frequency 
Ionix HotSense® transducers have a 3MHz centre frequency. This frequency has been 
optimised for thickness measurement in metals across a broad temperature range. 
Although higher inspection frequencies offer the potential for accurate depth determination 
and axial resolution, they are more attenuated particularly in materials with large grain 
size, other scatterers or in-homogeneities and this is exaggerated at high temperatures. 
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Instrument Compatibility 
HotSense® transducers are compatible with ultrasonic testing instruments, including flaw 
detectors, pulser-receivers and your proprietary hardware*. The transducers have been 
tested with a range of products. In order to achieve the best results, the use of an 
instrument with negative square wave pulser is recommended, ensuring that the pulse 
width is set to the half wavelength of the transducer centre frequency. Where this is not 
adjustable, select a probe centre frequency which is closest to the HotSense® transducer 
such as 2.25MHz or 5MHz. Filtering may also help to improve signal to noise for 
challenging inspections*. 
Hotsense® transducers are supplied with integrated high temperature 50Ω coaxial cable for 
connection to instruments. This may be extended as required, but Ionix recommend a 
maximum overall cable length of 10m*.  
 
*Please contact Ionix for advice regarding specific compatibility with your hardware or 
installation. 
 

4. Deployment Methods  
Site the HotSense® transducer at your chosen location, representative of the asset 
condition to be monitored, or at a known area of interest. Ensure that the surface 
condition of the asset is free from debris, paint, surface corrosion or pitting as described 
in Section 6. 
 
Check that the coaxial cable can be safely routed away from the high temperature zone 
to an area that does not exceed 120°C, for connection to instrumentation or extension 
cable as required. 1m of flexible extension cable is supplied as standard. 
 
HotSense® transducers can be used with a range of clamps, always ensure that the 
method chosen is approved by the asset owner, taking into account thermal expansion.  
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Coupling recommendations 
Ionix recommend using a solid metal foil couplant for all installations that will operate 
continuously at 200°C or greater. Coupling foils can be purchased from Ionix, which 
should be placed between the part surface and the front face of the transducer. Note 
that coupling maybe improved as the asset reaches operating temperature.  
 
Liquid, gel or paste couplants are not suitable for permanent high temperature 
installations, but may be useful in assisting with siting the transducer for permanent 
installation. Note, many high temperature liquid couplants remain stable for only a few 
seconds at 350°C. 
 
 
Transducer mounting 
There are three key requirements when mounting to an asset using metal foil couplants: 
1) Force: In order to deform the metal couplant to and enable ultrasonic transmission, a 
high force must be applied to the transducer. 
2) Balance: It is essential when coupling that the force is applied in a uniform manner 
and evenly distributed around the transducer.   
3) Alignment: It is also essential that the transducer is aligned perpendicular to the 
surface to which it is being coupled. 
 
During process temperature cycling, poor alignment or unbalanced application of coupling 
force could result in gradual degradation of coupling performance, affecting measurement 
results over time. The clamping force to achieve good coupling will depend upon the foil 
and surface condition of the asset. When installing, standard practice is to load the 
transducer onto the pipe until a viable pipe back wall reflection is obtained. If this is 
performed while the pipe is nominally cold, softening of the foil at temperature will lead 
to an increase in coupling efficiency as the foil relaxes. During the initial heating phase, 
the thickness measurement will stabilize. 
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Mounting methods 
An appropriate mounting method must ensure sufficient application force and control over 
transducer alignment to the asset. There are a number of clamping methods that are 
available: 

• G-Clamps 
• U-Bolts 
• Straps or bands 

The method of clamping used should meet the requirements of the installation, 
consultation with the relevant asset integrity engineer may be required to ensure the 
correct clamp is used for the asset and conditions being monitored. 

 

Ionix Deployment System 
Ionix supply a deployment system specifically designed to work with Ionix transducers 
and have been tested in a range of applications.  The deployment system ensures that 
the key mounting and coupling requirements are met. 

 
5. Pipe preparation  
In order to achieve the best measurement results and stable long-term performance, 
ensure that once an inspection site has been selected, the asset surface is carefully 
prepared for coupling. Care should be taken to ensure that the overall geometry of the 
pipe is not altered during preparation. Ionix recommends a white metal surface finish.   
 
All Ionix transducers are supplied with an installation guide. 

 
 
6. Calibration 
Calibrating Fixed Transducers 
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When thickness measurements are made with ultrasonic transducers, the time base of 
the instrumentation used must be calibrated, in order to ensure that the correct material 
thickness is reported based on the ultrasonic material velocity. 
The velocity of the material under test and its attenuation both depend on temperature, 
so the measurement system must be adjusted to compensate for such changes.  
 

Using the Delay Line for calibration and temperature compensation 
Conventionally transducers are calibrated using reference blocks prior to an inspection. 
Ionix HotSense® high-temperature transducers are designed to be attached permanently 
to pipes, vessels and similar components, so that the wall thickness can be monitored 
continuously, and include an integrated delay line.  
The accurate delay line length can be used as a fixed calibration block for calibration 
during installation and service. 
 
The speed of sound of the delay line as a function of temperature can be used to 
compensate for temperature changes in the asset and resulting variations in material 
ultrasonic velocity. 
 
A detailed calibration procedure is provided by Ionix with each transducer. 

 
7. FAQs 
What is the near field length of the transducer? 

For the standard 25mm delay line, the nearfield is contained within the delay line close 
the coupling face.  The beam spread in the asset will be dependent on the material 
being inspected. 

 Can I order different delay line lengths, diameters and transducer frequencies? 

The standard format is a 25mm long, 30mm wide delay line, 10mm diameter spot 
contact with a 3MHz transducer. These parameters have been optimised to for thickness 
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measurement in steels up to 23mm in depth at temperatures up to 380°C.  Different 
delay lengths are available on special request, but consideration of the transducer 
nearfield and total transducer length should be taken prior to ordering.  Ionix are 
available to offer advice and guidance when selecting the delay line for your application. 

Different diameters and frequencies are not currently available, but please register your 
interest with Ionix Advanced Technologies. 

My hardware isn’t listed, can I use it with HotSense® transducers? 

HotSense transducers have been compatible with all flaw detectors, A-scan thickness 
gauges, and proprietary hardware that we have tested to date. Ionix do not recommend 
the use of thickness gauges without A-Scan capability, and should only be used once 
measurements on calibration pieces have been made to validate readings. 

 

Ensure that the pulser max/minimum voltages are compatible with the HotSense® 
transducer specification. 

Ideally the transducer should be pulsed at 3MHz with a 170ns wide pulse, although 
hardware with 2MHz, 2.25MHz or 5MHz settings can also be used. 

Adapters are available for connectivity of the transducer to your hardware.  Contact Ionix 
Advanced Technologies for further information. 

Can I use high temperature coupling liquids, gels or pastes for installed monitoring? 

Ionix cannot currently recommend a high temperature dispensable coupling liquid, gel or 
paste that is suitable for continuous use at high temperature.  Available high temperature 
coupling gels may be used for positioning of the sensor during installation but they 
should be thoroughly cleaned from the transducer face and the asset surface prior to 
coupling with a foil. 

 

8. Operating Lifetime and Warranty 
Ionix HotSense® transducers are sold with a 1-year warranty and are designed to operate 
for more than 5 years in extreme environments. 
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9. Health and Safety 
Ionix transducers and deployment systems have been designed with safety in mind and 
as such can be used with PPE worn in extreme environments. 


