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This paper is an extended version of the conference paper presented at the Baltic 
Electronics Conference 2024 – Märtens et al., “Detection of cracks in a sawblade by 
eddy current measurements” [1]. 

Several methods can be used to detect defects in metals, alloys, coatings, and 
metal structures. Visual inspection – nowadays often implemented as automatic 
optical inspection (AOI) and combined with machine learning (ML) algorithms – is 
a powerful and universal approach and should always be considered when appli ­
cable [2]. If the object under test (OuT) is not directly visible (e.g., a steel plate 
beneath a layer of paint), X­ray imaging can be used, although this solution is typi ­
cally costly and inconvenient. A highly efficient, contactless method for non­destruc ­
tive testing (NDT) of metal structures and properties, including surface layers, is 
eddy­current testing (ECT) [3,4], which is described in more detail below. 

While the remainder of Section 1 gives an overview of eddy current measurement 
and other inspection methods, Section 2 presents a case study of saw blade testing 
that advances the state of the art through a model­based approach. 
 
1.1. Eddy current measurements 
Eddy current (EC), also known as magnetic induction, measurements have been used 
for NDT of metal materials and structures, e.g., in the field of aerospace, for several 
decades. Typical tests include comparing various parts of the structure or specimen 
under test with known (reference) pieces, by analyzing the differences in their 
electromagnetic signatures. 

The EC phenomenon is explained in Fig. 1, where a primary alternating magnetic 
field arising from the excitation by the sensor coil causes a secondary alternating 
magnetic field in the electrically conductive sample, thereby generating ECs (Fig. 1). 

In the simplest case [6], the measurement can be performed using a measurement 
probe in the form of a single inductive coil positioned above the material under test 
(e.g., a metal plate), as shown in Fig. 2. The electrical impedance (both real and 
imaginary components) depends on the electrical and magnetic properties of the 
OuT [7,8] – specifically, its magnetic permeability (µ) and electric conductivity (σ). 
Impedance is also influenced by the measurement frequency (f) and thickness (t) of 
the measured object, such as a metal plate. 
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ABSTRACT  
Several approaches can be used to find defects in metal surfaces. Eddy current testing is a 
simple and efficient method for non-destructive testing of metals, identifying alloys, measuring 
coating thickness, and detecting corrosion. Impedance spectroscopy enables depth profiling 
and high-speed measurements in real-time manufacturing. For example, in the wood pro -
cessing industry, early detection of cracks in high-speed band saws is crucial. Electromagnetic 
testing, particularly eddy-current-based methods, is widely used. This paper reviews existing 
solutions and investigates cracked saw blade specimens using planar coils in the 100 kHz–
10 MHz range. Results show that higher frequencies improve crack detection. Future research 
should focus on high-speed detection and machine vision-based solutions. 
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Moreover, the results depend on the geometry of the 
measurement coil – specifically, the inner and outer radiuses 
(r1 and r2) and height (h). Furthermore, the sensor liftoff – the 
air gap (z) between the sensor coil and the OuT – also plays 
an important role. 

It is important to note that the penetration depth of the EC 
measurement depends on the measurement frequency and 
the magnetic and electrical properties of the OuT, as given by 
Eq. 1 [6]: 
 
                                  δ = 1/√(!ƒµσ).                                   (1) 

 
According to this equation, low frequencies penetrate 

deeply into the OuT, while higher frequencies measure only 
the near­surface properties of the OuT. Thus, acquiring the 
impedance spectrum of the sensor coil over a wider frequency 
range allows for characterization of the depth profile of the 
OuT beneath the probe. By scanning the sensor probe, the 3D 
properties of the OuT can be acquired. 

Already since the 1960s, the analytical Dodd–Deeds model 
has existed for forward and inverse modeling of electro ­
magnetic properties (electrical conductivity and magnetic 
permeability), describing a setup with a measurement coil 
positioned above metal plates or inside/outside metal tubes 

to be characterized [9]. Moreover, since the 1980s, analytical 
models for measurement setups with two separate transmit 
and receive coils have also been available [10,11]. Further ­
more, it is worth mentioning that multilayer [12] and even 
continuous depth profiles of the OuT can be solved analyti ­
cally [13] using a similar approach. 
 
1.2. Works conducted in the field of ECT at TalTech 
The model­based approach used at TalTech enables metro l ­
ogically accurate measurements without the need for calibra ­
tion against standard specimens with known properties. 
● Under contract with the European Anti­Fraud Office 

(OLAF), the project “Study of the Euro Coin conductivity 
calibration procedure for obtaining certified reference 
standards (2007–2009)” aimed to improve eddy current 
measurement accuracy and build a metrological trace ­
ability chain. This work was carried out in cooperation 
with Metrosert (Estonia) and other partners. One aspect 
of the R & D was the correction of inhomogeneities of the 
OuT [14]. 

● In the EU FP7­SME project VFP494 “SafeMetal” (2010–
2012), the main focus was the development of improved 
eddy current coin measurement and validation solutions. 
Several prototypes were developed, including a low­cost, 
fast DSP­based model (Fig. 3, [15]). A multifrequency 

 
Fig. 1.  Eddy current phenomenon [5]. 

 
Fig. 2.  Eddy current measurement of metals. 

 
Fig. 3.  Testbench 2 for coin validation R & D [15]. 

d2 = 2 × r2

d1 = 2 × r1L1

t

z

h

(µ, σ)

Metal plate of part 
under test

Sensor coil L1 
with N turns



314       O. Märtens et al.

mea surement approach proved beneficial (e.g., as pro ­
posed in [16]), particularly because coins such as 1€ and 
2€ are multilayer objects. Patented solutions developed at 
TalTech, including several implementation variants [17], 
are efficient for coin validation and other ECT appli ­
cations. For instance, one solution [18] enables acquiring 
1000 spectra per second, allowing for extremely high­
speed measurements. Some aspects of measurement ac ­
curacy are discussed in [19,20]. 

● Industrial project with Autoliv company. In the contract 
Lep17094 “Preliminary study of measurement tech niques” 
(2017–2021), a solution for the automotive industry was 
developed for high­speed and accurate testing of the qual ­
ity of mechanically and thermally processed steel com ­
ponents. The challenge lies in obtaining highly pre cise 
mea surements at high speed (e.g., 100 measure ments of 
full impedance spectra per second) [21]. 

● Measurement of steel corrosion. A feasibility study was 
car ried out for the Estonian Innovation Institute (EII, at 
that time a company of UK­based PERA­organization). 
It was shown that EC impedance spectroscopy can ef fec ­
tively identify and measure the depth and size of cor rosion 
areas on the surface of steel, even under paint. The key 
idea here [23] is that the corroded part (rust) has much 
lower electrical conductivity and magnetic per meability 
compared with the original steel material. The performed 
work is described in [22] (see also Fig. 4). 

● Differentiation of various steel grades. There has been 
some industrial interest in distinguishing various steel 
grades. For example, when comparing AISI1201 with 
AISI1304, the estimated conductivity is clearly distin ­
guish able. The background of this interest lies in the fact 
that manufacturers of home kitchen, bathroom, and sim ­
ilar appliances often use cheaper materials than claimed. 

● Other works. A recent work, performed in co­operation 
with TalTech material engineering scientists, focused on 
EC­based R & D of welded joints of cermets to steel and 
is described in [24]. 

 
1.3. Other inspection methods 
For industrial applications, NDT methods are preferred for 
online quality testing of products and for inspecting machin ­
ery to enable advanced quality monitoring, diagnostics, and 
maintenance. 

 

Some NDT methods require extra processing steps and 
are therefore less suitable for online testing. For example, 
such methods include adding contrasting agents or magnetic 
particles to a surface to detect microscopic features that re ­
main hidden to normal visual inspection. 

A more suitable subset of NDT methods for online in ­
spection is shown in the bottom half of Fig. 5. These methods 
employ sensors that do not require additional tampering 
with the subject under inspection, allowing for continuous 
online product or machinery monitoring without noticeable 
dis ruption to production processes or the object itself [25–
27]. 

While the current paper focuses on (possibly high­speed) 
ECT testing, vision­based solutions may significantly com ­
ple ment ECT testing in the near future. 

Various approaches to hairline crack detection exist; mor ­
phological operations can be applied independently or in com ­
bination with convolutional neural networks (CNNs). 

In [28], a digital image correlation approach is proposed, 
where images of the loaded and unloaded structure surfaces 
are cross­correlated for crack detection, providing displace ­
ment and strain fields. 

In [29], successive contour estimation is used to establish 
a morphological operations pipeline consisting of denoising, 
segmentation, and mapping to preserve accurate contour in ­
formation of the subject under inspection while suppressing 
other image features, enabling defect detection through con ­
tour estimation. 

An iterative thresholding technique applies image binar ­
ization thresholds in successive iterations to extract defect 
information from color images of metal surfaces [30]. 

 
Fig. 4.  Painted specimen with rust [22]. 
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Fig. 5.  Non-destructive testing methods suitable for continuous 
online monitoring. 
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Using a CNN (VGG16), it is possible to accurately locate 
and measure cracks in metal surfaces by identifying regions 
of interest and then applying morphological operations [31]. 

Another CNN (HRNet)­based approach emphasizes se ­
mantic segmentation as a possible solution to addressing chal ­
lenges such as low contrast between defects and background, 
weak boundary definition, and an imbalanced distribution of 
defect types within images [32]. 

Automated visual inspection is usually performed using 
digital imaging devices, which enable image processing to 
enhance and detect surface features of interest. Visual in ­
spection can be arranged to check the input quality of ma ­
terials for different processes (e.g., quality classification of 
fruits and vegetables or animal hides [33]) or the output of 
production processes (e.g., industrial production [34], such 
as textile industry [35] or steel industry [36]), as well as for 
inspections related to maintenance and diagnostics (e.g., in ­
spection of infrastructure [37], such as concrete bridges and 
buildings). 

Various signal processing methods are used to reveal 
surface and subsurface defects from thermographic images. 
The usual setup consists of a heat source and an infrared (IR) 
camera. After a short period of heating the surface, heat sig ­
nature images are captured and processed according to the 
selected algorithm. Many different types of defects can be 
revealed, including different types of cracks, structural dam ­
age incoherences, and corrosion [38]. 

At the higher frequency (or shorter wavelength) end of 
the electromagnetic spectrum, the X­ray and γ­ray regions are 
used in NDT for imaging subjects under test to identify in ­
ternal features of interest (cracks, voids, structural incoher ­
ences). Moreover, X­ray methods can reveal material prop ­
erties, crystallographic structure, and residual stress, while 
X­ray computed tomography is used to reconstruct a three­
dimensional representation of the subject under inspection 
[25,27]. 

Passive acoustic emissions (AE) can emerge from the sub ­
strate under stress as it possesses defects such as cracks, frac ­
tures, or delamination. The frequency of the emitted signal 
can vary between 10 kHz–1 MHz. Either piezoelectric sen ­
sors, fiber­optic sensors, or micro­electromechanical sensors 
(MEMS) are used to detect the acoustic signals [39]. 

Ultrasonic frequencies in the range of 0.5–25 MHz of the 
mechanical (sound) wave are used for measuring hidden 
subsurface features such as defects, cracks, delamination, and 

uneven thickness. The ultrasonic transducers can be con fig ­
ured as a single point of contact or, as in RADAR applica ­
tions, in a phased array. It is also possible to employ con ­
tactless ultrasonic testing, where lasers are used to induce and 
measure ultrasonic backscatter, though this application is 
mainly confined to thin sheet materials [25,27]. Interesting 
research in ultrasonic NDT has also been performed at the 
INSA Centre Val de Loire, France (see, e.g., [40]). 

It is possible to apply either AC or DC current across the 
surface of the substrate and measure the voltage drop accord ­
ingly. Surface flaws, such as cracks, are characterized by a 
change in the voltage drop [25]. 

2. Case study: saw blade testing 
Wood processing in industry includes several processes. One 
of these is wood cutting, performed by band saws at high 
speeds – often exceeding 50 m/s. There is a need for early 
warning systems to detect crack formation, which typically 
begins near the saw teeth and is initially small in size (sub­
millimeter in width). A key challenge is also the required 
testing speed, as tens of thousands of saw teeth may need to 
be tested per second. Therefore, the actual speed of mea ­
surements – for example, using eddy current testing – needs 
to exceed 100 000 measurements per second. Unfortunately, 
existing solutions are limited by several orders of magnitude 
in terms of measurement speed [41,42]. 

Although other methods exist, such as monitoring AEs 
during operation, or measuring vibration and tension of the 
cutting tools, the most common approach is electromagnetic 
(e.g., EC­based) testing. 

The motivation for the performed experimental research 
stems from the lack of publicly available sensor data on elec ­
tromagnetic testing of real­life industrial saw blades used in 
the wood­processing industry. 
 
2.1. Known solutions for saw blade crack detection 
An example of a commercial test system is the band saw 
monitoring system by the USNR company [43]. Inductive 
sensors are used to control the work of the saw band. The 
system claims to enable the “detection of cracks in the saw 
bands at an early stage,” but a detailed description of the ac ­
curacy and speed limitations is not publicly available.  

Another example is provided by the Foerster Group, 
a com pany specializing in ECT solutions [41], which offers 
the EC­based testing “Statograph” solution for testing saw 
bands. It is claimed that “under optimal conditions, defect 
res o lutions of up to 30 µm are possible.” Measurement fre ­
quencies can be selected from 1 kHz, 3 kHz, 10 kHz, 30 kHz, 
100 kHz, 300 kHz, 1 MHz, 3 MHz, or 10 MHz. 

Although the measurement speed is not disclosed in the 
technical data [42], it is probably limited to only a few tens 
of measurements per second. 

The way the cracks start and grow is characterized in the 
PhD thesis [44]. Various approaches for detecting cracks in 
saw blades have been described in the literature: 
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Fig. 6.  An example layout of industrial visual inspection. 
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● Vibration and tension testing. Combined monitoring of 
blade vibration and tension sensor data has been used to 
estimate crack length [45]. 

● AE­based measurements. AE signals have been used to 
detect possible defects during the cutting process [46], 
including sensor­data fusion of various AE signals [47].  

● EC measurement­based testing is already described in 
general terms in the introduction. In addition, the review 
on ECT [48] published in 1999 covers both forward and 
inverse modeling and includes also time­domain analysis, 
e.g., for pulsed­signal­based testing. Some mathematical 
solutions for pulsed ECT (PECT) are given in [49–53]. 
A recent (2022) paper focuses on EC measurements for 
planar structures [54]. The latest review (2023) addresses 
“conventional and advanced non­destructive testing 
techniques for detection and characterization of small­
scale defects” [55]. Determining crack depth by ECT is 
discussed in [56]. 

● Alternating current field measurement (ACFM), a method 
similar to ECT, investigates surface discontinuities using 
either a single sensor or a sensor array [57,58].  

● Giant magnetoresistive (GMR) sensors have also shown 
promise for capturing ECT response signals with very 
high spatial resolution [59]. 
The authors’ experience in ECT includes measurement of 

the hardness of steel details [60]. 

3. Experimental setup and results 
3.1. Example test piece to be investigated 
A fragment of a band saw blade with a couple of small cracks, 
previously used in a wood processing industrial company, has 
been investigated in the current work (Fig. 7). 

The cracks on the surface are hardly visible in the original 
saw blade image (Fig. 8a), but they become much more 
clearly identifiable after modifying the brightness, contrast, 
and especially the gamma correction of the image (Fig. 8b). 
 
3.2. Sensor coils used 
The measurement (sensor) printed circuit board (PCB, i.e., 
planar) coils used in our ECT measurement setup are from 

the Texas Instruments LDC Reference Coils set [61]. The 
smaller­size circular coils, labeled as N, O, Q, P, R, and S, 
were initially considered for the experiments (see Table 1). 

As described in the previous conference paper [1], ex ­
periments were performed with coils N, O, P, and S. Figure 9 
shows the O, P, and S PCB coils. The acquired resulting plots 
were presented in the same paper.  
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Fig. 7.  Fragment of the band saw.

 
Fig. 8.  Default (a) and enhanced (b) image of the saw blade surface. 
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Enhanced image
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Fig. 9.  Images of selected measurement coils – O, P, and S [61]. 
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Table 1. Coils considered for measurement. Coils N, O, P, and S 
were selected for conducting the measurements  

 22.00

 8.70



In the current paper, the results obtained with coil P are 
shown and further investi gated, as they demonstrated the 
most appropriate sensitivity for our purpose. 
 
3.3. Measurement setup and procedure 
The ECT test setup includes a Keysight impedance analyzer 
E4990A and a self­made 3D scanner (Fig. 10), which moves 
the planar sensor coil above the surface of the OuT (the piece 
of saw blade laid on the orange wooden box). The scan was 
performed in the region around the crack, with three liftoffs 
(air gaps) – 0.1, 0.5, and 1.0 mm –, across a wide frequency 
range from 1 kHz to 100 MHz. 
 
3.4. Results of EC measurements 
Based on earlier work [1], the results obtained using coil P at 
relatively high frequencies (in the range of 5 to 10 MHz) were 
selected for future work, aiming to implement the next 
prototype demonstrator. 

At such frequencies, the penetration depth of the electro ­
magnetic field allows us to clearly detect the defects on the 
surface of the saw blade, while the measurement frequencies 
are feasible at reasonable cost and accuracy. 

In Fig. 11a, the variation of both the real and imaginary 
(inductive) parts of the sensor coil impedance (Ω) at a 
frequency of about 7.7 MHz (selected as representative in the 
middle of the reasonable range of 5–10 MHz) is shown, while 
scanning across the crack. As seen in the plot, the crack is 
well distinguishable at liftoffs (air gaps) of 0.1 and 0.5 mm, 
especially through the imaginary component of the im ­
pedance. This confirms that the proposed solution is capable 
of detecting such defects. However, the measurement results 
significantly depend on the liftoff of the sensor coil. Notably, 
as will be described further, the real and imaginary com ­
ponents of the sensor coil impedance change in opposite 
directions, which makes it possible to correct for the influence 
of liftoff. 

The initial value of the coil impedance is about 10 Ω for 
the real component and 140 Ω for the imaginary component. 

In Fig. 11b, the variation in both real and imaginary 
(inductive) parts of the sensor coil impedance at a frequency 

of about 7.7 MHz is shown, while scanning the dependency 
on the liftoff. As seen in the plot, sensor coil impedance is 
strongly dependent on the liftoff value, in both the real and 
imaginary components. From this plot and curves, it can also 
be estimated that a change in liftoff, around small values, 
results in a change of –11.5 + 17.2i complex Ω per mm liftoff 
for this specific frequency and specimen. 

From this linear approximation dependency, the liftoff can 
be estimated from the Y­scan. The result is shown in Fig. 12. 
 

                                                                                                                                     Detection of surface defects in metals        317

 
Fig. 10.  Measurement setup. Left: Keysight impedance analyzer 
E4990A. Right: a self-made mechanical 3D scanner that moves 
the planar sensor coil above the surface of the piece of saw blade 
under test (laid on the orange wooden box). 
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           Y­scan (over the crack), mm
 (b)

           Z­scan (liftoff), mm

 
Fig. 11.  Y-scan over the crack (a) and Z-scan (liftoff) scan (b) results. 
 

 
Fig. 12.  Liftoff estimation from the Y-scan. 
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3.5. Comparison of measurements against simulations 
The EC measurement results can be compared to the Dodd– 
Deeds model (see [9] and further publications), for example, 
as implemented by Prof T. Theodoulidis [62] in the TEDDY 
software, which simulates the complex impedance of the 
measurement coil above a metal plate. An example of the 
simulation is given in Fig. 13. The parameters (geometry, 
number of turns, and impedance) are similar to those of coil 
P used in the experiments. 

The X­axis shows the real component, and the Y­axis 
represents the imaginary component of the sensor coil im ­
pedance, normalized by the inductive apparent imaginary 
impedance XL0 in air. In the absence of metal in the prox ­
imity, the normalized impedance has a value of 1.00 (100%) 
for the imaginary component and 0.0 (0%) for the real com ­
ponent. 

For f = 7.8 MHz (simulations at 7.6, 7.7, 7.8, and 7.9 MHz 
showed very similar results), the simulation demonstrates 
a similar behavior comparable to the experimental results. 
From the f = 7.8 MHz case (Fig. 13a), we observe the fol ­
lowing: 
● The impedance – in both real and imaginary components – 

is highly dependent on the liftoff. 
● It is difficult to distinguish the impedance change re sult ­

ing from the conductivity vs magnetic permeability of the 
specimen; they follow the same trend, but with opposite 
effects – an increase in conductivity leads to a decrease 
in permeability (and vice versa). 

● However, the change in liftoff vs conductivity­per me ­
ability change is quite well distinguishable, as the lines 
are nearly orthogonal. This provides a basis for estimating 
liftoff variation from higher­frequency (e.g., 7.8 MHz) 
measurements, as shown in Fig. 13, making it feasible to 
apply a liftoff correction to the measured impedance of 
the sensor coil. 
At much lower frequency, at f = 60 kHz (Fig. 13b), the 

magnetic permeability and electrical conductivity are quite 
well distinguishable from the complex plane of the sensor 

coil impedance, which is not the case at higher frequencies, 
e.g., in the 5 to 10 MHz range. Such separation of the 
electrical and mag netic properties of the OuT could be 
interesting for many other applications of NDT. 

4. Conclusion and future work 
In conclusion, the current work demonstrates that inductive 
(ECT) testing is a sensible and precise method for detecting 
even small defects. As expected, the experiments confirm that 
using higher frequencies (up to 10 MHz) enables clear and 
sensitive surface characterization. However, a multifrequency 
approach (e.g., combining a lower frequency on the order of 
100 kHz with a higher frequency in the MHz range) is also 
beneficial for providing a more comprehensive char acter ­
ization of both the surface and subsurface features of the saw 
blade material. 

As for the specific conclusion concerning the detection of 
small (early­stage) cracks in the saw blade, a possible solution 
has been proposed. The approach is original, combining ex ­
perimental investigation and model­based simulations, thereby 
providing a more reliable foundation than existing solutions. 
However, a key challenge remains: implementing this so ­
lution for high­speed, real­life measurements. Addressing 
this would push the current boundaries of the state of the art. 
The pro  posed model­based approach could be further em ­
powered through the integration of machine learning tech ­
niques and by developing significantly improved (especially 
in terms of mea surement speed) impedance measurement in ­
strumentation. 

Future work could include: 
● Preparing a testbench for further real­time experiments, 

capable of working also at high speeds (testing between 
10 000 and 100 000 saw blade teeth per second). 

● Developing a corresponding simple but precise imped ­
ance measurement device, capable of measuring sensor 
coil impedance in the frequency range up to 10 MHz, with 
a resolution of at least 0.01% to 0.1% (thus requiring a 

(a)

Simulation at f = 7.8 MHz
 
Fig. 13.  Simulations by TEDDY simulator [62]. 

(b)

Simulation at f = 7.8 MHz



14­ to 16­bit analogue front end), and performing at least 
several tens of thousands of measurements per second. 
The basis for such a device could be an FPGA­based 
small impedance measurement device [63] or the Digilent 
Analog Discovery 2 or 3 device, which provides a fully 
digital signal processing solution with a 14­bit analogue 
front end operating above 10 MHz. 

● Instead of a black­box approach, applying a white­box 
approach to ECT, i.e., using analytical or numerical for ­
ward and inverse eddy current models. 

● Investigating and testing image­based test systems, e.g., 
by using a line­scan camera (as suggested for high­speed 
coin validation [64]) and/or laser­line scanner principle 
[65]. 

 
Data availability statement  
Data generated during this study are included in this article, 
the input data for analysis are available at https://github.com/ 
omartens/eddy1. 
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Metallide pinnadefektide tuvastamine: juhtumiuuring 

Olev Märtens, Raul Land, Margus Metshein, Anar Abdullayev, Henri Vennikas,  
Yannick Le Moullec ja Marek Rist 

Metallpindade defekte saab tuvastada mitmel viisil. Üks võimalus on visuaalne kontroll. Teine lihtne ja tõhus 
meetod on pöörisvoolu testimine (ECT). Metallide, nende sulamite ja struktuuride pöörisvoolul (mag ne t -
induktsioonil) põhinevat mõõtmist saab kasutada nii nende mittepurustavaks testiks kui ka metallide (sh eri-
nevate klasside, nt teraste) tuvastamiseks, paksuse mõõtmiseks, katete omaduste hindamiseks, korrodee-
runud (ka värvikihi all) alade leidmiseks ning termilise või muu töötlemise kvaliteedi iseloomustamiseks. 
Impedantsspektroskoopia võimaldab ühe mõõtmisega määrata mitmeid metallide omadusi ja saada teavet 
ka materjali või struktuuri sügavusprofiili kohta. Reaalajas tootmises on võimalikud kiired ja täpsed mõõtmised 
(nt kuni 100 mõõtmist sekundis). Näiteks puidutöötlemistööstuses on üks oluline protsess materjali lõikamine 
lintsaega, mille lõikekiirus ületab 50 m/s. Ohutuse, kvaliteedi ja hoolduse seisukohalt on kasulik varakult tu-
vastada saehammaste läheduses tekkivaid pragusid. 

Kuigi on olemas ka teisi meetodeid, nagu akustilise emissiooni või vibratsiooni mõõtmine protsessi käigus, 
on elektromagnetiline (enamasti pöörisvoolupõhine) testimine levinuim lähenemisviis. Töös antakse ülevaade 
olemasolevatest testimislahendustest. Samuti käsitletakse ühe mõranenud saelehe proovi uurimist pööris-
voolu mõõtmise teel, kasutades sagedusvahemikus 100 kHz–10 MHz erinevaid tasapinnalisi (trükkplaadi) 
pooli. Katsetulemused näitavad, et meetod toimib tõhusalt. Kõrgemad mõõtmissagedused annavad ootus-
päraselt parema ülevaate pinnapragude tekkest. Suurim probleem on mikropragude väiksuse tõttu nende 
tuvastamine. Töö tulemused näitavad ka, et edasised uuringud peaksid keskenduma mõõtmise kiiruse suu-
rendamisele ja pragude kiirele tuvastamisele (nt kuni 100 000 saehamba testimine sekundis). Esitatakse ka 
mitmeid soovitusi võimalike lähenemisviiside kohta ning käsitletakse lühidalt masinnägemisel põhinevaid või-
malusi. 

 

https://doi.org/10.1109/19.872928

