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QUANTITATIVE ANALYSIS OF THERMOGRAPHIC 

INSPECTION RESULTS FOR ASSESSING TEMPERATURE 

DYNAMICS DURING EXTERNAL TURNING 

Г. Оборський, Л. Перпері, В. Голобордько, Г. Голобородько. Кількісний аналіз результатів тепловізйного контролю для 

оцінювання температурної динаміки при зовнішньому точінні. У статті розглянуто підхід до кількісного опрацювання 

тепловізійних даних, отриманих під час зовнішнього точіння сталевих заготовок. Актуальність роботи зумовлена потребою не 

лише у візуальному контролі температурного поля, а й у формуванні числових показників, що характеризують зміну теплового 
стану зони різання в часі. Запропонований підхід базується на покадровому аналізі тепловізійних відеозаписів, визначенні 

максимальних температурних значень у вибраній контрольній області та побудові часових залежностей максимальної температури. 

Дослідження виконано для оброблюваних матеріалів: сталі 20, корозійностійкої сталі 12Х18Н10Т та сталі 40Х за однакових умов 
обробки. Для зменшення впливу короткочасних локальних коливань застосовано згладжування методом центрованого ковзного 

середнього за п’ятьма точками. Загальний характер зміни температури описано логарифмічною апроксимацією, а відповідність 

моделі експериментальним даним оцінено за коефіцієнтом детермінації. Показано, що для всіх досліджуваних матеріалів 
температурні залежності мають спільні ознаки: швидке підвищення температури на початку обробки та подальший перехід до 

повільнішого зростання температурного рівня з локальними коливаннями. Найбільш інтенсивне наростання температури 

встановлено для сталі 40Х, тоді як для сталі 20 температурний тренд є менш вираженим. Отримані результати підтверджують 
доцільність використання покадрового аналізу тепловізійних записів для кількісного оцінювання температурної динаміки в зоні 

різання та порівняння теплового стану процесу обробки різних матеріалів. Практичне значення підходу полягає у можливості 

використання отриманих залежностей для подальшого обґрунтування режимів різання та контролю стабільності теплового стану. 
Ключові слова: термографічні дослідження, зона різання, максимальна температура, покадровий аналіз, логарифмічна апроксимація 

H. Oborskyi, L. Perperi, V. Goloborodko, H. Holoborodko. Quantitative analysis of thermographic inspection results for 

assessing temperature dynamics during external turning. The article examines an approach to the quantitative processing of 

thermographic data obtained during external turning of steel workpieces. The relevance of the study is driven by the need not  only for 

visual monitoring of the temperature field but also for the generation of numerical indicators characterising the variation o f the thermal 
state of the cutting zone over time. The proposed approach is based on frame-by-frame analysis of thermographic video recordings, 

determination of maximum temperature values within a selected region of interest, and the construction of time -dependent relationships 

of the maximum temperature. The study was carried out for the following workpiece materials: steel С22, stainless steel X6CrNiTi18-10, 
and steel 41Cr4 under identical machining conditions. To reduce the influence of short -duration local fluctuations, smoothing by the 

method of centred moving average over five points was applied. The general character of temperature variation was described b y 

logarithmic approximation, and the agreement between the model and the experimental data was assessed using the coefficient o f 
determination. It is demonstrated that for all investigated materials, the temperature relationships share common features: a  rapid 

temperature increase at the beginning of machining, followed by a transition to a slower rise in the temperature level with l ocal 

fluctuations. The most intensive temperature increase was established for steel 41Cr4, whilst for steel С22 the temperature t rend is less 
pronounced. The obtained results confirm the appropriateness of employing frame-by-frame analysis of thermographic recordings for the 

quantitative assessment of temperature dynamics in the cutting zone and for the comparison of the thermal state of the machin ing process 

for different materials. The practical significance of the approach lies in the possibility of utilising the obtained relatio nships for the 
further substantiation of cutting regimes and monitoring of the stability of the thermal state.  

Keywords: thermographic investigation, cutting zone, maximum temperature, frame-by-frame analysis, logarithmic approximation 

 

Introduction 
The thermal state of the cutting zone is one of the key factors determining the stability and quali-

ty of machining processes. During external turning, a significant portion of the mechanical energy 
transferred to the technological system is converted into thermal energy. The main heat generation 
occurs in the zone of plastic deformation of the material, in the zone of contact between the tool and 
the chip, as well as between the tool and the workpiece. The resulting temperature field affects the in-
tensity of cutting tool wear, machining accuracy, the quality of the machined surface, the nature of 
chip formation, and the overall stability of the technological process [1, 2, 3]. 

In this connection, the study of temperature variation during turning is an urgent task both for manu-

facturing engineering and for metrological support of measurements. At the same time, it should be noted 
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that temperature measurement in the cutting zone is a complex scientific and technical problem. The cut-

ting process is characterised by high local temperature gradients, rapid changes in thermal conditions, lim-

ited accessibility of the tool–workpiece contact zone, and the presence of moving chips. Traditional contact 

methods of temperature measurement, particularly those using thermocouples, make it possible to obtain 

useful experimental information; however, their use is often limited by inertia, the need for direct contact 

with the measured object, and the difficulty of placing the sensitive element close to the actual heat genera-

tion zone [4, 5]. Therefore, infrared thermography is increasingly applied as a non-contact method for mon-

itoring the thermal state in the study of thermal phenomena during machining processes.  

Thermographic inspection enables the recording of surface temperature distribution in the visible 

cutting zone and the acquisition of sequences of thermographic images over time. However, the scien-

tific value of such data is determined not only by the quality of the thermogram, but also by the cor-

rectness of its quantitative processing and interpretation [6, 7]. The thermographic image itself primar-

ily provides visual information about the progress of the process, whereas engineering analysis re-

quires the conversion of the video recording into numerical data characterising the variation of tem-

perature within a selected region of interest [8]. Of particular importance is the analysis of the maxi-

mum temperature in the visible cutting zone, as local maxima may be regarded as informative indica-

tors of heat generation intensity during turning.  

In this work, the primary focus is placed on the quantitative processing of real thermographic 

video data obtained during external turning. The proposed approach involves frame-by-frame determi-

nation of the maximum temperature value within the selected cutting zone, the formation of a time 

sequence, the construction of temperature as a function of time ( )T f t= , and subsequent analysis of 

the resulting temperature trend. This sequence enables the transition from visual assessment of ther-

mograms to quantitative analysis of the variation in the thermal state of the cutting zone during ma-

chining. The relevance of this approach is driven by the need for the correct interpretation of the in-

formation obtained by means of modern thermographic inspection systems. Under real conditions, the 

maximum temperature recorded in each frame may vary due to the displacement of the contact zone, 

chip formation and evacuation, changes in heat generation conditions, and the specific characteristics 

of the tool-workpiece interaction. Therefore, the analysis of the temperature-time relationship allows 

the assessment not only of temperature magnitudes, but also of the nature of their variation throughout 

the machining process. 

Analysis of recent research and publications 

In contemporary research on machining processes, considerable attention is devoted to the appli-

cation of infrared thermography methods for the analysis of the thermal state of the cutting zone, as 

such methods enable the acquisition of experimental data on temperature variation without direct con-

tact with the measured object. The authors of work [6] investigated the potential of infrared thermog-

raphy for the assessment of temperature conditions in the tool–chip contact zone during metal cutting. 

The study demonstrated that direct temperature measurement in this region is challenging due to its 

partial occlusion by the chip; therefore, the authors proposed an approach based on the recalculation of 

temperatures obtained from the flank face of the tool to the contact zone. The results obtained confirm 

the promising potential of thermographic methods for the analysis of thermal processes in cutting and 

highlight the importance of accounting for the geometrical characteristics of the observation, calibra-

tion conditions, and heat generation mechanisms in order to improve the reliability of temperature 

field assessment. 

In the paper [7], the application of infrared thermography was investigated for the analysis of tem-

perature in the cutting zone during dry finish turning of Ti6Al4V alloy. The study involved experimental 

measurement of temperature fields in the cutting zone, with determination of the maximum temperature 

values recorded on thermograms during machining, and establishment of their relationship with cutting 

parameters and surface roughness. The research confirms the appropriateness of thermographic inspec-

tion for monitoring the quality assurance of part manufacturing in turning operations. 

In the research [8], the metrological aspects of thermographic investigation of the turning process 

are examined. The study defines the sequential stages of the temperature measurement methodology in 

the cutting zone and the conditions required for obtaining reliable experimental data. Particular atten-

tion is paid to the metrological and technical characteristics of thermographic cameras, specifically 

focusing on, thermogram sharpness, emissivity, and the correctness of subsequent thermographic im-

age analysis. 
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In the research [9], the potential of thermographic inspection for the analysis of thermal processes 

in the cutting zone during milling of AZ31 and AZ91HP magnesium alloys is investigated. Although 

the work concerns milling rather than turning, it is of interest owing to its approach to thermographic 

data processing, which involves recording the maximum chip temperature in successive thermogram 

frames. The results are presented in the form of time-dependent relationships, box-plot diagrams, and 

measurement uncertainty estimation, demonstrating the promising potential of thermographic systems 

for monitoring thermal phenomena in machining processes. 

In the paper [10], real-time cutting temperature measurement during dry turning of AISI 1045 

steel is examined. The study proposes the use of a cutting tool with an embedded thermocouple and 

performs a comparison of the obtained results with infrared thermography data at the same control 

point. The study is of importance for substantiating the reliability of thermographic measurements and 

for comparing contact and non-contact methods of temperature monitoring. 

The authors of the paper [11] examined the verification of thermographic inspection results for 

thermal processes in external turning on the basis of mathematical modelling of the thermal state of 

the cutting zone. The study proposes a simplified engineering model that accounts for heat generation, 

heat exchange, and cutting regime parameters. The experimental temperatures obtained by the thermal 

imaging camera were compared with the calculated values, and the relative error ranged from 3.1 to 

7%, which confirmed the suitability of thermographic inspection for the assessment of temperature in 

the cutting zone. 

Thus, the analysis of the literature confirms the relevance of applying thermographic inspection 

in machining processes and indicates the need for further development of approaches to the quantita-

tive processing and interpretation of thermographic data obtained during external turning. 

Research purpose and objectives 

The aim of the study is to develop and substantiate an approach to the quantitative processing of 

thermographic data obtained during external turning, for the investigation of temperature variation in 

the cutting zone. The proposed approach is based on frame-by-frame analysis of thermographic video 

recordings, determination of maximum temperature values within a selected region of interest, and the 

construction of time-dependent relationships characterising the variation of the thermal state of the 

cutting zone during machining. 

To achieve the stated aim, the following objectives are to be addressed: 

− to analyse the potential of thermographic inspection for the investigation of temperature in the 

cutting zone; 

– to perform frame-by-frame processing of thermographic video recordings and determine max-

imum temperature values maxT ; 

– to construct time-dependent relationships max ( )T f t=  and identify characteristic stages of tem-

perature variation; 

– to apply smoothing and approximation of temperature-dependent relationships in order to re-

veal general patterns; 

– to interpret the obtained results taking into account the specific characteristics of the external 

turning process. 

Experimental methodology and research methods 

The experimental investigations were carried out during external turning of workpieces made of 

various materials using the corresponding tool materials listed in Table 1.  

Table 1 

Workpiece material-tool material pairs used in the study 

Pair 

number 

Workpiece 

material 
Material equivalent according to [12] Tool material 

Tool material designa-

tion according to [13] 

1 Steel 20 C22 / C22E 
Cemented 

carbide Т15К6 
P10 

2 

Chromium-

nickel steel 

12Х18Н10Т 

X6CrNiTi18-10 
Cemented 

carbide Т5К10 
P30 

3 Steel 40Х 41Cr4 
Cemented 

carbide Т15К6 
P10 
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This approach enabled the analysis of temperature variation in the cutting zone for different 

workpiece material-tool material pairs. The object of investigation was the cutting zone, in which the 

interaction between the cutting tool, the workpiece, and the chip takes place. It is within this zone that 

the principal portion of heat is generated as a result of plastic deformation of the material and friction 

at the contact surfaces. 

Within the scope of the present study, the primary focus was placed on the variation of maximum 

temperature values in the visible cutting zone. This approach is justified by the fact that local tempera-

ture maxima most fully characterise the intensity of heat generation in the tool-workpiece and tool–

chip contact zones. In the study, the temperature dynamics of the external turning process were con-

sidered as the variation of the maximum temperature level over time, which may manifest as rapid 

temperature increase, local fluctuations, decrease, or approximation to a conditional state of “thermal 

stabilisation”. 

The temperature field in the visible cutting zone was recorded using a Flir P640 thermal imaging 

camera, which enabled the acquisition of a sequence of thermographic frames of the external turning 

process. Prior to conducting the measurements, the primary thermographic inspection parameters were 

set in the software, including the surface emissivity coefficient ε, the reflected radiation temperature 

reflT , and other parameters affecting the correctness of the conversion of infrared radiation into tem-

perature values [14]. The acquired thermographic video recordings were stored in radiometric format 

and subsequently processed in FLIR Tools software, followed by the export of temperature data in 

CSV format. On the basis of the obtained values, a time-dependent relationship was formed: 

 max ( ),T f t=  (1) 

where: maxT  – maximum temperature in the visible cutting zone, ºC;  t – time elapsed from the start of 

the thermographic recording, s. 

To avoid incorrect interpretation of the results maxT , was adopted as the primary diagnostic pa-

rameter, that is, the temperature maximum recorded in each frame within the observation zone of the 

cutting process. Quantitative data processing involved the construction of plots of variation maxT  over 

time, identification of characteristic regions of the temperature curve, and assessment of the general 

temperature variation trend. Taking into account the non-stationary nature of the cutting process, the 

temperature relationship was analysed not only for the entire video recording, but also for individual 

time intervals. This approach enables separate examination of the initial intensive heating region, the 

transitional regime with local temperature fluctuations, and the region of "conditional stabilisation" or 

gradual increase in the temperature level. To identify the general temperature trend, smoothing by the 

method of centred moving average over five successive points was additionally applied: 

 
max, 2 max, 1 max, max, 1 max, 2

max, ,
5

i i i i i

i

T T T T T
T

− − + ++ + + +
=  (2) 

where: max,iT  – smoothed value of the maximum temperature for the i-th frame, ºC; max,iT  – original 

frame-by-frame value of the maximum temperature, C. 

The physical justification for this approach is related to the fact that the thermal state of the cut-

ting zone exhibits a certain degree of thermal inertia, whilst individual frame-by-frame values of the 

maximum temperature may contain short-duration local peaks caused by chip formation, partial occlu-

sion of the observation zone, or specific characteristics of thermographic image acquisition. The appli-

cation of the centred moving average reduces the influence of short-duration local peaks associated 

with chip formation instability, displacement of the hot region, or specific features of thermographic 

image registration. In this context, the smoothed curve was used solely as an auxiliary tool for identi-

fying the general trend, whilst the original values max,iT  of remained the primary experimental result  .  

For the approximation of temperature relationships, a logarithmic function was employed: 

 ( ) ln( ) ,T t a b=   +  (3) 

where a and b – approximation coefficients;   – shifted time coordinate, s.  

The use of the coordinate 1t = +  enables the application of logarithmic approximation without 

excluding the initial recording point, for which ( 0t = ). 
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The quality of approximation was assessed using the coefficient of determination 
2R : 

 

2
max, apr,2 1

2
max, max1

( )
1 ,

( )

n

i ii

n

ii
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T T

=

=

−
= −

−




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where: apr,iT  – temperature value calculated from the approximation relationship; maxT  – mean value 

of the frame-by-frame maximum temperatures over the corresponding interval; n – number of points 

within the selected analysis interval. 

Accordingly, the research methodology involved a sequential transition from thermographic vid-

eo recording to quantitative analysis of temperature data: acquisition of thermographic video, selection 

of the region of interest within the cutting zone, frame-by-frame determination of the maximum tem-

perature, export of data in CSV format, construction of the relationship max ( )T f t= , approximation of 

the temperature trend, and interpretation of the obtained results taking into account the physical char-

acteristics of the external turning process. 

Results and discussion 

Thermographic analysis of the cutting. At the first stage of the analysis, thermograms obtained 

during external turning of the investigated materials were examined: structural carbon steel 20 (Fig. 1, 

a), stainless steel 12Х18Н10Т (Fig. 1, b), and alloy structural steel 40Х (Fig. 1, c). To ensure correct 

comparison, thermographic recordings obtained under identical machining conditions were selected: 

depth of cut   1  .5pa =  mm, workpiece diameter 30d =  mm, feed rate 0.16f =  mm/rev, spindle speed 

400n =  min⁻¹. Under these conditions, the cutting speed was approximately    37.7 cv = m/min. 

Fig. 1 presents characteristic thermograms of the cutting zone for the three investigated materials. 

They demonstrate the localisation of the maximum temperature region (across frames) in the contact 

zone between the cutting tool, the workpiece, and the chip. This zone is the most informative for the 

analysis of the thermal state of the external turning process, as it is the site of intensive heat generation 

caused by plastic deformation of the material and friction at the contact surfaces. 

   

   

a b c 

Fig. 1. Thermograms of the cutting zone during external turning of materials: steel 20 (a);  

steel 12Х18Н10Т (b); steel 40Х (c) 
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The thermograms enable a visual assessment of the position and shape of the local high-
temperature region; however, for the quantitative comparison of the thermal state of the cutting zone, 
the analysis of individual images alone is insufficient. Therefore, further processing was performed on 
the basis of frame-by-frame determination of the maximum temperature value Tmax within the selected 
region of interest of the thermographic recording. 

Investigation of maximum temperature variation over time. For each material, a time-dependent re-
lationship of the maximum temperature in the visible cutting zone was constructed. This approach ena-
bles the transition from qualitative visual assessment of thermograms to quantitative analysis of the tem-
perature dynamics of the external turning process. The obtained relationships demonstrated that for all 
three materials, a rapid temperature increase at the initial stage of machining is characteristic, followed 
by a transition to a slower rate of temperature level variation. The temperature curves are not entirely 
smooth, as they contain local peaks and drops. Such fluctuations may be associated with chip formation 
characteristics, changes in the contact conditions between the cutting tool and the workpiece, as well as 
displacement of the local hot region within the field of view of the thermal imaging camera. 

Fig. 2 presents the time-dependent relationships of the maximum temperature for steel 20 (a), 
steel 12Х18Н10Т (b), and steel 40Х (c).   
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Fig. 2. Variation of maximum temperature in the cutting zone during external turning at  

a depth of cut   1  .5pa =  mm: steel 20 (a); steel 12Х18Н10Т (b); steel 40Х (c) 
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To reduce the influence of short-duration local fluctuations, smoothing by the method of centred mov-

ing average was additionally applied. The smoothed curve was used for identifying the general temperature 

trend, whilst the original frame-by-frame values remained the basis of the experimental analysis. 

Comparison of the obtained relationships demonstrates that the lowest temperature level among 

the investigated materials is characteristic of steel 20. For this material, the temperature curve exhibits 

notable local fluctuations; however, the general tendency towards a gradual temperature increase is 

maintained. For stainless steel 12Х18Н10Т, a higher level of maximum temperature and a more 

pronounced gradual increase of the temperature curve are observed. The most intensive temperature 

rise under identical machining conditions was recorded for steel 40Х. 

Approximation of experimental relationships and assessment of model reliability. For the quanti-

tative assessment of the general character of temperature variation, a logarithmic approximation of the 

smoothed temperature relationships was performed. The use of the logarithmic function is justified by 

the non-uniform nature of the heating process in the cutting zone: at the beginning of machining, the 

temperature increases more intensively, whilst the rate of its variation gradually decreases thereafter. 

The parameters of the logarithmic approximation for the investigated materials are presented on 

the plots for each workpiece material (Fig. 2). For steel 20, the coefficient of determination is 
2 0.8066R = , which indicates a sufficient level of agreement between the logarithmic model and the 

experimental relationship. At the same time, this value is lower compared to the other materials, which 

may be attributed to the more pronounced local fluctuations of the temperature maximum. For stain-

less steel 12Х18Н10Т, a coefficient of determination of 
2 0.8654R =  was obtained. This indicates 

good agreement between the logarithmic approximation and the smoothed temperature relationship. 

The temperature curve for this material is characterised by a sufficiently pronounced general trend, 

which enables the variation of the thermal state of the cutting zone to be described by a logarithmic 

function. For steel 40Х, the highest value of coefficient 
2 0.9256R =  was obtained. This indicates a 

more intensive temperature increase compared to the other investigated materials. The value of the 

coefficient of determination confirms the high degree of agreement of the smoothed temperature curve 

with the logarithmic model ( )   68.991    25.755y ln x= + . 

Comparative analysis of machining temperature regimes for the investigated materials. Compara-

tive analysis demonstrated that under identical external turning conditions, the temperature dynamics 

of the cutting zone are significantly dependent on the workpiece material. Steel 20 is characterised by 

a lower level of the temperature maximum and a less pronounced logarithmic trend. This may indicate 

relatively less intensive heat generation in the visible cutting zone, or a greater influence of local tem-

perature fluctuations on the shape of the experimental curve. 

Stainless steel 12Х18Н10Т exhibits a more stable character of maximum temperature variation 

over time. The high value of the coefficient of determination indicates that the general heating tenden-

cy is well described by a logarithmic function. This enables the obtained relationship to be regarded as 

a quantitative characteristic of the variation of the thermal state of the cutting zone for this material. 

The most intensive temperature increase is observed for steel 40Х. This is confirmed both by the 

highest coefficient (b) in the logarithmic function and by the high value of 
2R . Consequently, at an 

identical depth of cut, workpiece diameter, and spindle speed, steel 40Х generates a higher tempera-

ture level in the cutting zone compared to steel 20 and stainless steel 12Х18Н10Т. 

The obtained results confirm the appropriateness of applying frame-by-frame analysis of thermo-

graphic video recordings for the quantitative assessment of temperature dynamics in the cutting zone. In 

contrast to the analysis of individual thermograms, the proposed approach enables the tracking of maxi-

mum temperature variation over time, the assessment of the general temperature trend, and the comparison 

of heating characteristics for different workpiece materials under identical machining conditions. 

Within the scope of this study, the primary focus was placed on the general comparison of tem-

perature relationships for different materials. Detailed subdivision of the temperature curves into indi-

vidual time intervals of heating, transitional regime, and conditional stabilisation may be the subject of 

further investigation. 

Conclusions 

The study proposes an approach to the quantitative processing of thermographic data obtained 

during external turning, based on frame-by-frame determination of maximum temperature values in 



ISSN 2076-2429 (print) Праці Одеського політехнічного університету, 2026. Вип. 1(73) 

Proceedings of Odessa Polytechnic University, Issue 1(73), 2026 ISSN 2223-3814 (online) 
 

 

  
МЕХАНІЧНА ІНЖЕНЕРІЯ ТА МАШИНОБУДУВАННЯ / MECHANICAL ENGINEERING AND MACHINE BUILDING 

67 

the visible cutting zone. Rather than analysing individual thermograms, this approach allows the ther-

mal state of the cutting zone to be studied over time and experimental dependencies: ( )maxT f t= . It is 

demonstrated that the use of the maximum temperature value is appropriate for the assessment of tem-

perature dynamics in the external turning process, as the local temperature maximum most fully char-

acterises the thermal state of the tool–workpiece–chip contact zone. Mean temperature values of the 

entire frame were not employed as the primary indicator, since they are dependent on the background, 

cold regions of the workpiece, and other elements not directly belonging to the cutting zone. 

For the three investigated materials – steel 20, stainless steel 12Х18Н10Т, and steel 40Х – time-

dependent relationships of the maximum temperature were constructed under identical machining 

conditions: depth of cut     1  .5pa =  mm, workpiece diameter 30d =  mm, spindle speed 400n =  min⁻¹. 

This enabled a correct comparison of the temperature behaviour of different materials during the ex-

ternal turning process. The obtained results demonstrated that for all investigated materials, the tem-

perature relationships exhibit a similar general character: at the initial stage, a rapid increase in the 

maximum temperature is observed, after which the process transitions to a slower rise in the tempera-

ture level with local fluctuations. This character of temperature variation is consistent with the physi-

cal characteristics of the cutting process, associated with intensive heat generation in the contact zone 

and the subsequent approximation to a conditional thermal regime of machining. 

Logarithmic approximation of the smoothed temperature relationships enabled the quantitative 

assessment of the general temperature trend. This indicates a sufficient degree of agreement between 

the logarithmic model and the experimental data, particularly for steel 40Х, for which the temperature 

trend proved to be the most pronounced. Comparison of the obtained relationships demonstrated that 

under identical external turning conditions, the most intensive increase in the maximum temperature is 

characteristic of steel 40Х. Stainless steel 12Х18Н10Т occupies an intermediate position in terms of 

the character of temperature variation, whilst steel 20 exhibits a less pronounced general trend and a 

greater influence of local fluctuations of the temperature maximum. 

The proposed approach to frame-by-frame analysis of thermographic video recordings may be 

employed for the quantitative assessment of temperature dynamics in the cutting zone and for the 

comparison of the thermal state of the machining process for different materials. Further investigations 

should be directed towards a more detailed analysis of individual time intervals of the temperature 

curves, particularly the initial heating stage, the transitional regime, and the conditional stabilisation of 

the temperature level. 
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