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HAYKOBO-TEXHIYHWUW PO3IN

ADVANCING CONDITION ASSESSMENT OF REINFORCED
CONCRETE BRIDGE ELEMENTS THROUGH AUTOMATION,
VISUALIZATION, AND IMPROVED INTERPRETATION OF
MULTI- NDE TECHNOLOGY DATA

BJIOCKOHAJIEHHS OLIIHKU CTAHY 3AJII3OBETOHHUX
EJEMEHTIB MOCTIB LLIJISIXOM ABTOMATU3ALIII,
BI3YAJII3ALIT TA TTIOKPAII[EHH S IHTEPIIPETALIT JAHUX
3A JIOTIOMOT OO0 KOMITJIEKCHOT TEXHOJIOTTi
OBCTEXEHHS HEPYHUHIBHUMU METOJIAMU

Nenad Gucunski*, Hung Manh Lat, Kien Dinh}, and Mustafa Khudhair§

*Rutgers University, Department of Civil and Environmental Engineering; gucunski@soe.rutgers.edu
TUniversity of Nevada-Reno, Department of Computer Science and Engineering
INDT Concrete LLC
§Rutgers University, Department of Civil and Environmental Engineering

Economic bridge management requires accurate information about the condition of bridges in the network. Nondestructive
evaluation (NDE) has shown high potential in providing accurate condition assessment and, through periodic surveys, devel-
opment of accurate deterioration, predictive, and life-cycle cost models. To achieve wide adoption by transportation agencies,
further advances should be made that would lead to the accuracy of NDE-based condition assessment, reduced costs and traffic
interruptions, and minimized risk to transportation workers. The paper discusses the following areas of improvement: increased
speed and safety of data collection through the use of robotic systems, and improved data interpretation through visualization
and joint analysis of data collected by multiple NDE technologies.

EdexTuBHE 3 €KOHOMIYHOT TOUKH 30py YHIPaBIiHHS IPOLECOM EKCIUTyaTalii MOCTiB BUMarae ToyHoi iHdopmanii mpo ix
crad. O0cTexxeHnHs HepyiiHiBHUME MeTogamu (NDE) nponeMoHCTpyBano BUCOKHM MOTEHIiak y 3a0e3meueHHi TOYHOCT1
OIIIHKM TEXHIYHOTO CTaHy Ta MPOTHO3YBaHHS ()iHAHCOBHX BUTPAT MPOTATOM >KUTTEBOTO LUKIY 3aBISKH PO3POOI TOUHUX
MoJIeNel nerpaanii, CTBOpeHHX Ha 0a3i pe3yabTaTiB MEepioANYHNUX 00CTEKEHb. /I MUPOKOTo BIPOBAKEHHS LIUX METO/IIB
TPAaHCIIOPTHUMH areHTCTBAMH CJIiJI TOCATTH MOAAJBIINX YCIiXiB, AKi IPU3BEAYTh A0 MiABUIIECHHA TOYHOCTI OI[IHOK TEXHIYHOTO
crany Ha ocHoBi NDE, 3MeHmaTs BUTpatu Ta nepedoi B pyci, a TaKoX 3BEAYTh 10 MIHIMYMY PU3HK JJIs MPaliBHUKIB
TPAHCIIOPTY. Y CTaTTi 0OTOBOPIOIOTHCA HACTYIHI HAMPSAMKH BIOCKOHATICHHS: MIIBUILCHHS IBHIKOCTI Ta O€3MeKH 300py JaHuX
3aB/SKU BUKOPUCTAHHIO pOOOTH30BAaHUX CHCTEM, a TAKOXK MOKPAIICHHS IHTepIpeTanii JaHuX IIUIIX0M Bizyaizallii Ta CiIbHOTO
aHaJIi3y JAaHMX, 310paHUX 13 BUKOPUCTAHHAM KiIbKOX TexHojoriid NDE.

Keywords: reinforced concrete, bridges, GPR, impact echo, ultrasonic surface waves, ultrasonic tomography, electrical resis-
tivity, half-cell potential, visualization

Knouosi crnosa: sanizobemon, mocmu, eeopaoap, yoapHuil exo-memoo, Y1ompa3zeyKkoei nosepxnesi Xeuii, yiompa3zeyKkoed

momoepaghis, enekmpuyHull Onip, 2a1b8aHIYHUL NOMEHYIAN, 8i3yanizayis

Introduction

Deterioration in reinforced concrete (RC) bridge
components is a result of a multitude of actions. Some
of the physical factors include repeated application of
heavy traffic loading, thermal effects, shrinkage, and
freeze-thaw cycles. However, and more often, chem-
ical factors like reinforcement corrosion, alkali-silica
reaction, or carbonation have a dominant influence
on the deterioration processes. As a result of all these
described actions, multiple deterioration and defects
will be generated in bridge elements. According to the
ASCE 2021 Infrastructure Report (ASCE 2021), near-
ly 231 000 bridges in the United States need repair
and preservation work, and about 5.5% of the bridge
deck area is designated as structurally deficient or
poor. To improve bridge conditions in the next dec-
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ade, it is estimated that an increase in annual spending
on bridge rehabilitation from US$14.4B to US$22.7B
will be needed. Improving the accuracy in the detec-
tion and characterization of deterioration and defects
of reinforced concrete bridge elements using nonde-
structive evaluation (NDE) methods is essential for an
accurate assessment of best rehabilitation and repair
procedures. The condition assessment, paired with an
improved speed of NDE data collection and interpre-
tation, will allow economical periodical evaluation of
bridges. Such periodical assessments will enable the
capture of deterioration processes and defect forma-
tion, leading to the development of more accurate de-
terioration, predictive, and life-cycle cost models (Gu-
cunski et al. 2016; Kim et al. 2019). Ultimately, these
will lead to better bridge management.

. TexH. giarHocTUKa Ta HepyMHiBHUIM KOHTponb, 2023, Ne1



HAYKOBO-TEXHIYHUM PO30IN

This paper provides an overview of the current
practice of bridge evaluation by NDE methods, recent
efforts to improve the speed of NDE data collection
through automation and robotics, and improved condi-
tion interpretation through advanced visualization and
combined analysis of results of multiple NDE technol-
ogies. Automation of NDE data collection for bridges
in the past 10 years concentrated on the assessment
of bridge decks, because they deteriorate faster than
other bridge components and the deployment of NDE
technologies is simpler. Several automated and robotic
systems deploying single or multiple NDE technolo-
gies have been developed. Most of the systems ena-
ble data collection with high spatial resolution through
the use of large sensor arrays or multiple probes. On
the other hand, the development of robotic systems
for other bridge elements with vertical surfaces is far
more challenging. Climbing robots for vertical ele-
ments have been designed and developed with differ-
ent locomotion and adhesion methods.

The characteristics, challenges, and applications of
these systems are presented. On the condition interpre-
tation side, the results of NDE surveys of bridge ele-
ments are most commonly presented in terms of condi-
tion maps based on the data collected by particular NDE
technologies. While those are essential to describe the
surface projection of the location and the severity of de-
terioration and defects, both elements can be improved
through 3D data visualization and joint analysis of data
from multiple NDE technologies. The paper specifical-
ly discusses recent developments in 3D visualization
of ground penetrating radar (GPR) and ultrasonic shear
wave data for concrete structures. The combination of
these two technologies enables the mapping of reinforce-

ment and clear visualization of the most common defects
in concrete such as delamination, rebar debonding, cor-
rosion, honeycombing, and such. Finally, while the use
of multiple NDE technologies enables comprehensive
evaluation, each NDE technology has limitations due to
different parameters affecting the measured values and,
thus, the interpretation of their results. To improve the in-
terpretation, a joint analysis of data collected by multiple
NDE techniques using machine-learning algorithms that
incorporate various influencing parameters or other ap-
proaches can be implemented. These are discussed and
examples are presented.

Current Practice of Condition Assessment of RC
Bridges by Manual NDE Technologies

Deterioration processes in bridge components
are often complex and are, thus, manifested through
multiple deterioration indicators which can be de-
tected and characterized by different NDE technolo-
gies. Some of the technologies can detect and evalu-
ate only a single deterioration indicator, while some
can evaluate multiple ones. In addition to defect and
deterioration detectability, the methods significantly
differ in the speed of data collection and interpreta-
tion, ease of use, cost, and level of expertise need-
ed in both data collection and analysis. The follow-
ing sections describe condition assessment by manual
NDE technologies on concrete bridge decks and other
superstructure and substructure RC components.

Condition assessment of concrete bridge decks
by NDE most commonly concentrates on the eval-
uation of the state of corrosion, delamination, and
concrete quality. It is commonly done on a test grid,
for example, 60 x 60 cm (2 x 2 ft), as shown in Fig-
ure 1. A comprehensive condition assessment re-

Figure 1. Manual NDE data collection on a bridge deck (a) using the following NDE technologies: (b) impact echo; (IE); (c¢) ground
penetrating radar (GPR); (d) ultrasonic surface waves (USW) and electrical resistivity (ER); (e) half-cell potential (HCP)

Puc. 1. Pyunnii 36ip nannx NDE Ha HacTmini MocTy (a) 3 BUKOpHCTaHHSAM HacTymHUX TexHounoriit NDE: (b) ynaprauii exo-meton (IE);
(c) reopamap (GPR); (d) ynerpasBykosi moBepxHesi xBmii (USW) 1 BuMiproBarHS enekrpuaHoro onopy (ER); (e) rampBanigHOTO TIO-

termiany (HCP)

ISSN 0235-3474. TexH. giarHOCTUKa Ta HEPYWHIBHUW KOHTpoOnb, 2023, Ne1
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HAYKOBO-TEXHIYHWUW PO3IN

quires the use of multiple technologies. As shown
in the figure, five NDE technologies are simultane-
ously deployed to evaluate the three states. The cor-
rosion evaluation primarily relies on the electrical
resistivity (ER) and half-cell potential (HCP) meth-
ods, and GPR as a secondary method. The delam-
ination assessment primarily relies on the impact
echo (IE) method, with ultrasonic surface waves
(USW) and GPR as secondary methods. Finally,
USW is a method that provides a quantitative as-
sessment of concrete quality, while GPR is consid-
ered a qualitative tool. The results of evaluations are
typically presented in terms of condition maps, as
shown in the following section in Figure 4.

ER evaluates the corrosive environment of con-
crete by measuring the resistivity of concrete, which
is significantly influenced by the moisture con-
tent (Nguyen et al. 2017), chloride concentration
(Rupnow and Icenogle 2012), and the presence of
cracks. The resistance can be related to the normal-
ly observed corrosion rates (Gowers and Millard
1999; Hornbostel et al. 2013). The most commonly
used probe for field evaluation is a four-point Wen-
ner probe, shown in Figure 1, which conforms with
AASHTO TP 95-11 specifications. On the other hand,
HCP provides information about the probability of
active corrosion of reinforcement (ASTM C876-15).
The method can be used at any time during the life
of a concrete structure provided the temperature is
above 20C (Elsener et al. 2003). HCP has a maxi-
mum penetration depth of around 200 mm (Bien et
al. 2007). There are different types of HCP probes,
also called reference electrodes. A rolling HCP probe
is shown in Figures 1 and 2. Because the probe needs
to be connected to the steel reinforcement, and the re-
inforcement needs to be connected to provide conti-
nuity throughout the survey area, the method is not

appropriate for inclusion in automated or robotic
systems.

Delamination detection and characterization
are primarily done using acoustic methods. Among
acoustic methods, impact echo is the most commonly
used. I[E examines the transient response of a plate-
like structure subjected to an acoustic pulse. The
objective of the IE test is to detect resonant modes
(Sansalone and Carino 1989). The peaks in the re-
sponse spectrum represent either the thickness stretch
Lamb wave modes (Gibson and Popovics 2005) or
flexural modes (Kee and Gucunski 2016). The de-
lamination depth can be obtained from the resonant
frequency. In the case of shallow delamination (shal-
lower than about 50 mm), where the resonant fre-
quency is high, a more reliable approach is using a
constant-phase [E approach (Almallah and Gucunski
2019). Air-coupled IE, in which contact sensors are
replaced by microphones (Zhu and Popovics 2007)
or MEMS (Sun et al. 2018), opens opportunities for
rapid data collection. Another acoustic method that
will be discussed later, ultrasonic tomography (UST),
provides more detailed imaging of delaminated ele-
ments. Finally, shallow delamination can be rapidly
detected using infrared thermography (IRT) (Maser
and Roddis 1990; Maierhofer et al. 2001). However,
delamination detection significantly depends on envi-
ronmental conditions (Washer et al. 2009).

The quantitative assessment of concrete quality is
most frequently assessed by the measurement of con-
crete elastic modulus using the USW method (Nazari-
an et al. 1994). The USW modulus evaluation relies
on the measurement of the velocity of propagation of
surface waves of wavelengths shorter than the deck
thickness. The presence of shallow delamination often
leads to the measurement of an apparent low concrete
modulus (Azari et al. 2012). Typical USW devices

Figure 2. Manual NDE data collection on bridge piers and girders: (a) GPR; (b) ER; (c) USW; (d) IE; (e) HCP
Puc. 2. Pyunnii 36ip nanux NDE npo onopu Ta 6anku mocris: (a) reopaznap; (b) ER; (¢) USW; (d) IE; (e) HCP
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HAYKOBO-TEXHIYHUM PO30IN

consist of a source and two receivers. One of the de-
vices, the portable seismic property analyzer (PSPA),
is shown in Figures 1 and 2. GPR provides a qualita-
tive assessment of the deck condition. The condition
assessment is based on the evaluation of the amplitude
of electromagnetic waves reflected from the top rebar
layer (Barnes and Trottier 2000; Maser and Bernhardt
2000; Tarussov et al. 2013). Using certain thresholds,
most often related to the results from other NDE tech-
nologies, areas with high signal attenuation in the
obtained map are described as deteriorated concrete
(Barnes et al. 2008). Consideration of the variability
of concrete cover thickness and concrete conductivi-
ty is essential for an accurate assessment of signal at-
tenuation (Dinh et al. 2016). Bridge deck evaluation
by GPR can be conducted using ground-coupled (Fig-
ure 1) and air-coupled antennas. Typical productivity
for ER, HCP, and IE data collection using the shown
devices is about 100 m2 (1000 ft2) on a 60 x 60 cm (2
x 2 ft) test grid. It is about 25 m2 (250 ft2) for USW
and about 500 m2 (5000 ft2) for GPR on survey lines
with a 60 cm (2 ft) spacing. More information about
the performance of NDE technologies for the condi-
tion assessment of bridge decks can be found in an
SHRP 2 report (Gucunski et al. 2013).

Condition assessment of other bridge components
can be done using the same NDE technologies and
devices as for concrete bridge decks. The biggest
challenge in the NDE technology deployment is ac-
cess to the element to be evaluated. The application
of the previously described five NDE technologies in
the condition assessment of concrete bridge piers and
prestressed girders is shown in Figure 2.

Automation of NDE Data Collection

Comprehensive condition assessment of con-
crete bridges can be done using manual NDE tech-
nologies. However, and as illustrated in the previous
section, manual multi-NDE technology data collec-
tion requires significant time and effort. In addition,
in bridge deck evaluation, and in cases when super-

structure and substructure evaluation is done using
snoopers, work zones for inspection cause traffic in-
terruptions. All are adding to the cost of inspections,
slowing or interrupting the traffic flow, and increas-
ing risks for the inspectors and the traveling public.
Considering that there are more than 620 000 bridg-
es in the US, manual inspection and condition moni-
toring of the bridge network using NDE is not feasi-
ble. Automation of NDE data collection is, therefore,
critical for their wide adoption as a tool for accurate
condition assessment and monitoring and, thus, eco-
nomic bridge management. The following sections
describe some efforts in the automation of NDE data
collection in the inspection of bridge decks and other
bridge components.

Automation of Bridge Deck NDE

One of the earliest attempts for automated mul-
ti-NDE of concrete bridge decks was the robotic sys-
tem BETOSCAN developed at the German Federal
Institute for Material Research and Testing (BAM)
(Raupach et al. 2009). BETOSCAN enabled the de-
ployment of multiple NDE devices: ultrasonic, poten-
tial mapping, microwaves, and cover meters. While
the system had significant capabilities, it could be
deployed in the evaluation of smaller areas only be-
cause of a single NDE sensor installation. The RA-
BIT (Robotics Assisted Bridge Inspection Tool) plat-
form (Gucunski et al. 2017) brings elements of the
previous efforts and implements them in a much big-
ger robotic platform with multiple NDE devices or
sensor arrays (Figure 3).

RABIT integrates four NDE technologies: ER,
GPR, USW, and IE. There are four ER probes and two
acoustic arrays on the front end of the platform. The
two acoustic arrays are equivalent to 16 IE devices and
12 USW devices. Two GPR arrays are mounted on the
rear end of the platform, each having eight antenna
pairs of dual polarization. Finally, two high-resolution
cameras for deck surface imaging are mounted on the
front end. RABIT is a fully autonomous system, whose

Figure 3. Robotic platform RABIT: (a) front view; (b) back view; (c) unloading from the command van; (d) screens in the command van
Puc. 3. Po6otmzoBana margopma RABIT: (a) Bua cnepeny; (0) Buz 33aay; (C) po3BaHTaKEHHS 3 MAIIMHK yNpaBiHHS; (d) MOHITOpH

B MAIIMHI YIIPaBIiHHI
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Figure 4. Condition maps from four NDE technology surveys: (a) ER; (b) IE; (c) GPR; (d) USW; and (e) section of the deck surface image
Puc. 4. KapTu crany 6eToHy 3a pe3yiasraTaMi YOTHPHOX TexHonoriyaux pociimkeHs NDE: (a) ER; (b) IE; (¢) reopamap; (d) USW; ta

(e) 300pakeHHs (parMeHTy MOBEPXHI HACTHITY MOCTY

navigation was achieved through an integration of the
differential global positioning system (DGPS), iner-
tial measurement unit (IMU), and the wheel odometry.
The data collection path is preprogrammed in terms
of the deck sections to be evaluated and increments
in the data collection. All the NDE data are streamed
and monitored in real-time in the command van (Fig-
ure 3). The data collection production rate depends on
the length of the bridge and data collection increment.
For bridge decks approximately 100 m (330 ft) long,
and data collection increment of 0.6 m (2 ft), RABIT
can evaluate about 350 to 400 m? (3500 to 4000 ft?)
per hour.

A sample of results from the RABIT includes the
condition maps of a bridge shown in Figure 4, the ER
map describing the severity of the corrosive environ-
ment, the IE delamination map, and GPR and USW
maps of qualitative and quantitative concrete quality as-
sessment. The condition maps are complemented by a
high-resolution image of the deck surface which is ob-
tained from stitched camera images. A section of the
bridge deck with visible cracks is shown in the same
figure. Such images become permanent records of the
deck surface that can be reviewed at any time.

While the data collection speed of RABIT is sig-
nificantly higher than of the manual data collection
(approximately three times higher than a team of five
NDE technicians), it could be significantly increased
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through the use of air-coupled and/or rolling probes
that would eliminate RABIT’s test point stops. As an
example, the use of air-coupled acoustic and vertical
electrical impedance (alternative to ER) testing, along
with GPR and high-definition imaging, was imple-
mented on an NDE platform that enabled data collec-
tion at a walking speed (Pashtouni et al. 2020).

Climbing Robots for Bridge Superstructure and
Substructure

The development of climbing robot systems for
bridge inspection has received great attention recently
(Tirthankar et al. 2018; Nguyen and La 2021). Inspired
by the way that animals and insects move, robots have
demonstrated the feasibility of climbing over different
connectors and surfaces on bridges (Minor et al. 2000;
Nguyen and La 2019; Nguyen et al. 2020). Howev-
er, each bridge has many locations to be checked, and
they are usually not close together, so it will take a
long time for those climbing robots to complete the in-
spection of a bridge, not to mention that the calculation
to move also takes a lot of time and requires intelli-
gent algorithms. Studies on using drones for inspection
have found that drones allow a quick, efficient over-
view without being limited to the bridge element ma-
terial. However, a comprehensive inspection of bridg-
es requires multiple positions for in-depth testing,
while the current drone capabilities can provide only
a visual inspection. Unlike the approaches mentioned
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above, a new hybrid robotic design is presented, which
considers the advantages of a drone’s flying flexibili-
ty and a mobile robot’s steady climbing capability to
perform in-depth inspections of bridges. With the new
design, the in-depth inspection of the bridge will also
be conducted faster because of the drone’s maneuver-
ability. The mobile robot part is equipped with per-
manent magnets that can change the distance from
the steel surface. Changing the distance between the
magnet and the steel surface allows the robot to switch
its operating modes between landing, taking off, and
moving.

The design concept of this robot is illustrated in
Figure 5. The robot is integrated with multiple sen-
sors: Intel camera T265 and GPS for robot location
tracking, infrared sensors for a safe landing, and a
GMR sensor for crack detection. The onboard com-
puter for processing is a Raspberry Pi4. The PX4
flight controller is for controlling the robot. The ro-
bot is surrounded by a sphere cage to protect it from
a collision with the bridge. Overall, the robot is de-
signed to work in two modes: mobile and drone. The
mobile part allows the robot to cling to steel surfac-
es and move like other conventional mobile robots.

A new robot version will be able to cling to any ma-
terial type surface, including concrete. On the robot,
the body is attached to magnets to create an attrac-
tive force when the robot clings to a steel surface.
The distance between the magnet array and the steel
face is controlled by two pull motors. This distance
is adjusted depending on the working condition of
the robot. If the robot needs to cling strongly to the
structure, then the distance is 0. Several images of the
robot climbing on vertical structures of the bridge are
shown in Figure 5. The robot was in mobile mode,
using its wheels to climb on the elements. As shown,
the robot can climb on tall elements and access diffi-
cult-to-reach areas to perform inspections. If the ro-
bot needs to climb on the bridge, then the distance
is larger than 0 (e.g., 0.3 cm) to allow easy crawl-
ing of the robot. The drone mode allows the robot to
fly between inspection areas. In this mode, the ro-
bot uses a high-resolution camera to capture images
or record video of the surface of the bridge elements
and joints. At the same time, the robot sends imag-
es to the inspector for live viewing. To navigate the
robot in the drone mode, the inspector wears a VR
headset (5.8 GHz) to receive video data from the ro-

Figure 5. Flying robot with sensor integration: (a) overall design; (b) as built; and (c) images of the robot climbing on vertical surfaces

of steel bridge elements

Puc. 5. Jliratounii po6ort i3 BOynOBaHUMH JaTUUKaMu: (a) 3aranpHa OynoBa; (b) B 300pi; Ta (c) 300pakeHHs poOoTa, IO MiTHIMAEThCS

Ha BEPTUKAIIbHI MOBEPXHI CTAIIEBUX EIEMEHTIB MOCTY
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Figure 6. A snapshot from a recorded video taken by the robot.
Two zoomed-in areas on the right side show the crack location
Puc. 6. 3HiMOK i3 3amucaHOrO Bifeo, KUK 3p00ICHO POOOTOM.
JIBi 30inbpmieHi 06IacTi mpaBoOpyd MOKa3yIOTh PO3TALIYBAHHS
TPIIMHA
bot’s camera for observation of the environment at
a distance of up to around 2 km. The robot uses its
camera to detect available surfaces to land on the ele-
ment (switching from the flying to the mobile mode).
The robot relies on the values of two infrared sensors
along with an intelligent landing algorithm to deter-
mine if the point in front is a safe position to land.

The robot was deployed to collect data on sever-
al bridges. Both mobile and drone modes were test-
ed to validate the design. The left side of Figure 6
shows a snapshot of a video recording of a highway
bridge taken by the robot in the flying mode. There
are two high-resolution images on the right of the fig-
ure showing cracked pier surface areas from the ro-
bot’s flight close to the pier.

Advanced Data Visualization

Like the automation discussed above, 3D visual-
ization of NDE data is another area where improve-
ments can be made for a more comprehensive and
effective assessment of concrete bridges. Visualiza-
tion allows NDE data to be presented in an intuitive
manner, which will, in turn, facilitate the understand-
ing and further analysis of NDE test results. Unlike
the conventional data processing methods, which
are used to detect the presence of anomalies through
measurement of different physical properties of con-
crete, data visualization may help identify the exact
location and shape of structural defects. As an exam-
ple, it is known that the data collected by GPR con-
tain significant information about the bridge deck
condition (Tarussov et al. 2013). However, a major
drawback of it is that its data in raw form are com-
plex in nature, large in volume, and difficult to un-
derstand, and therefore can only be analyzed by GPR
experts (Gucunski et al. 2013; Tarussov et al. 2013;
Dinh et al. 2019). Even when GPR data are interpret-
ed by GPR experts, the process is usually time-con-
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suming and labor-intensive. In addition, the results
can vary significantly between analysts. As illustrat-
ed in the subsequent paragraphs, these issues can be
minimized, if not eliminated, through developing a
standard procedure for visualizing and analyzing 3D
images. It is noted that, while 3D visualization can
be implemented for various technologies (Kim et al.
2017), herein it is demonstrated in the data collected
by GPR and ultrasonic shear wave imaging devices.
GPR was developed originally as a geophysical im-
aging technique (Daniels 2004). GPR experts would
review the collected GPR data, usually in the form of
B-scans, to identify different subsurface layers and/or
anomalies. For concrete applications, the evaluation re-
sults are conventionally presented in the form of con-
tour maps of rebar reflection amplitude, on which the
areas of low signal amplitude indicate the likelihood
of rebar corrosion and/or concrete delamination, as
was shown in Figure 4. Although this method has been
validated for many bridge decks, it also has some sig-
nificant limitations, as pointed out in the existing lit-
erature. First, the method can lead to deceptive results
due to factors affecting the amplitudes such as depth,
surface anomalies, reinforcing bar spacing, reinforc-
ing bar configuration, and polarization effects (Taruss-
ov et al. 2013). Second, it is not suitable for analyz-
ing time-series data with the possibility of suggesting
false improvement of the concrete condition over time
(Dinh et al. 2015). The ability to map the locations of
rebars, tendons, voids, concrete delaminations, and so
on, is of great interest to fully understand the condition
of concrete bridge elements. The benefit of 3D visuali-
zation for the condition assessment of concrete bridges
is illustrated in Figure 7. In this figure, the convention-
al method for presenting the condition map (Figure 7a)
is compared with the one based on the 3D visualiza-
tion technique (Figure 7b) for a concrete deck where a
significant amount of salt was added to concrete mix-
es during construction in one section of the deck. The
resulting areas of a highly corrosive environment are
marked on the maps. With such ground-truth informa-
tion, one can easily observe in Figure 7a, the areas of
false-positive diagnosis of a highly corrosive environ-
ment associated with the conventional method. As a
comparison, that is not the case with the map in Fig-
ure 7b, which clearly shows the locations of all rebars
as well as the sections of rebars affected by corrosion.
Ultrasonic shear wave tomography has recent-
ly become a commonly used technology for imag-
ing concrete structures. It works by using multiple
dry-point-contract (DPC) transducers to transmit
and receive shear wave signals (De La Haza et al.
2013). The data obtained from a large number of
transducer couples/pairs are then used to recon-
struct the interior/volumetric image of concrete. A
3D image created from such data for a section of
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Figure 7. Presenting concrete bridge deck condition: (a) conventional
method; (b) 3D visualization method (Dinh et al. 2019)

Puc. 7. BinoOpaxeHHs cTaHy O€TOHHOTO MOCTOBOTO OKPUTTS: ()
3pu4aiiHmnii Metox; (b) meton 3D-Bizyaunizamnii (Dinh et al. 2019)

the above concrete bridge deck specimen is shown
in Figure 8. The image clearly shows the locations
and shapes of simulated delamination, which was
embedded into the deck during construction. It is
worth noting that a delaminated area caused by
corrosion is displayed in the image. This area co-
incides with an area of the corrosive environment
depicted in Figure 7. The delamination is visible
in the 3D image created from the ultrasonic shear
wave data. The same is not the case with the one re-
constructed from the GPR data. According to Dinh
and Gucunski (2021), some factors might affect the
visibility of delamination in GPR images such as
the thickness of delamination, antenna frequency,
signal attenuation, the proximity of steel bars, and
so on. On one side, this indicates the need for us-
ing multiple NDE technologies for a comprehensive
evaluation of concrete bridge elements. On the oth-
er side, which is of more interest to this section, it

Figure 8. 3D visualization of bridge deck specimen from
ultrasonic shear wave data

Puc. 8. 3D-Bi3yaumizaris 3pa3ka MOCTOBOTO TIOKPHUTTS 32 TaHHMHU
YIABTPa3ByKOBOT 3CYBHOT XBHIII
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showcases the benefits of 3D visualization of NDE
data for concrete bridges.

Improved Interpretation of Multi-NDE Tech-
nology Data

It has been recognized that NDE results may be
affected by many parameters such as the degree of
saturation, concrete cover, delamination depth, and
similar. For example, Robles et al. (2022) summa-
rized the effects of multiple parameters, including
temperature, the presence of steel reinforcement,
cracks and delamination defects, specimen geometry,
and concrete composition on ER results. Because of
that, corrections including the effects of those param-
eters should be incorporated to improve the data in-
terpretation, which can be achieved through a joint
analysis of results from multiple NDE technologies.

The joint analysis approach is illustrated for the
HCP data collected on a bridge specimen at the
BEAST (Bridge Evaluation and Accelerated Structur-
al Testing) facility at Rutgers University. The meas-
ured potential of corrosion activity is, among others,
affected by the moisture content of concrete, con-
crete cover thickness, presence and moisture con-
dition of delamination, and electrical resistivity of
concrete. The four parameters can be evaluated us-
ing different NDE technologies, as illustrated in Fig-
ure 9. For example, the Moist-SCAN device (Goeller
and Jungstadt 2018) was used to estimate the degree
of saturation of the concrete slab, as shown in Figure
9a. On the other hand, the concrete cover thickness
was obtained from the GPR survey, as shown in Fig-
ure 9b. The IE results provide information about the
delamination location and depth, as shown in Figure
9c. In addition, the results of ER measurements, as
shown in Figure 9d, have been taken into considera-
tion to correct the HCP measurement results.

To enable improved data interpretation, a series
of finite element models have been prepared to simu-
late the effect of mentioned parameters on the results
of various NDE technologies using COMSOL Mul-
tiphysics software. The results of the finite element
models were used to produce an algorithm that miti-
gates the effects of different parameters on the results
of the HCP. The effect of two of the parameters—the
moisture content and concrete cover thickness—is
illustrated in Figure 10. The HCP results before and
after applying the algorithm are shown in the same
figure. The raw HCP data in Figure 10c shows that
the middle area of the slab has high potential values
(more negative values) indicating an anticipated high
corrosion activity, while the edges tend to have fewer
negative values. On the other hand, the HCP measure-
ment is modified based on four different parameters:
the degree of saturation, concrete cover, delamination
depth, and electrical resistivity, which are shown in
Figure 10d. It can be seen clearly that the algorithm
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Figure 9. NDE maps for the BEAST slab: (a) degree of saturation; (b) concrete cover; (c) delamination; (d) electrical resistivity
Puc. 9. Kaptu NDE st rutut BEAST: (a) ctyninbs HacudeHHS; (b) O€TOHHE MOKPUTTS; (¢) po3mrapyBaHHS; (d) eneKTpHIHHIA OITip

Figure 10. Improved HCP results interpretation: (a) calibration curves for concrete cover and (b) degree of saturation; and condition
maps: (c) before and (d) after implementation of the algorithm

Puc. 10. ITokpamena inrepnperais pesyasrariB HCP: (a) xaniOpyBanbHi Kpusi juist 6eToHHOTO TOKPUTTS Ta (b) CTyniHb HACHUCHHS;
1 KapTH TeXHIYHOro cTany: (¢) 10 i (d) micist BIpoBaKEeHHs allrOpUTMY
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has reduced the high potential voltages in the middle
of the slab because this area has a thin concrete cover
(25 to 38 mm, or 1 to 1.5 in.), as shown in Figure 9b,
and also has a higher degree of saturation, as shown in
Figure 9a. The reference model that was used to pro-
duce the algorithm is the model that has a 40% de-
gree of saturation, a 50 mm concrete cover, and has no
delamination as well as no corrosion in the reinforce-
ment steel bar. In general, the algorithm has modified
the HCP measurements by shifting the collected val-
ues to the right of the scale (fewer negative values),
while the right and left edges had almost no chang-
es in the potential values. The changes were primarily
controlled by the effect of concrete cover thickness.

Conclusion

NDE will be essential for both the safety of bridg-
es and their economic management. On the safety side,
NDE technologies enable the detection and character-
ization of defects and deterioration on fracture-critical
bridge members. On the bridge management side, pe-
riodical NDE surveys enable the development of more
reliable deterioration, predictive and life-cycle cost
models and, thus, timely implementation of preven-
tive maintenance, rehabilitation, and repair. To achieve
wide acceptance of NDE in the condition assessment
and monitoring of bridges, improvements are needed in
the speed of data collection, the ability to deploy NDE
technologies on hard-to-reach bridge components, and
the NDE data interpretation. The first two will lead to a
significant reduction in NDE survey costs, traffic inter-
ruptions, and risks for the bridge inspectors and driv-
ers, while the third will lead to an accurate interpreta-
tion of the condition. The presented robotic systems are
illustrations of the potential for improvements in the
speed of data collection, simultaneous deployment of
multiple NDE technologies, reduction in the number
of bridge inspectors needed to conduct NDE surveys,
and accessibility of all bridge components. At the same
time, the presented examples of enhanced visualization
of NDE data and improved interpretation of NDE re-
sults through a joint analysis of results of multiple NDE
technologies illustrate the potential for both more relia-
ble and intuitive detection of defects and a more objec-
tive description of the condition.
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Bio peoaxyii

B Vpaini saminosano 250 muc. km? mepumopii — nogioomus npem ep-minicmp Yrpainu
Henuc [lImueans. Bin maxooic 3aznauus, wo Kuie cnodisaemucsi Ha 0onomocy ma 00c8io
Iligoennoi Kopei'y posminyeanni maxoi eenuyesHoi mepumopii.

CMEPTEJIbHA HEBE3IIEKA, AKY B1 HE bAUUTE

BbaraTto xpain 3a00pOHMIM BUKOPHUCTAHHS MiH,
aje MUTBHOHM ITUX OOEMPHUIIACIB TTPOJOBKYIOThH Ya-
TyBaTH Ha HIYOTO HE ITiI03PIOI0YHX KepTB. MeTomu,
SIKI BHKOPHUCTOBYIOTLCS IS 1X TONTYyKY Ta OOPOTHEOH
3 HAMH, 3MYIIeHI WTH B HOTY 3 iX memasi OibIIoro
CKJIQTHICTIO.

3o6paxkenns: Science Photo Library

«HebOe3neka: MiHHE moie» — 1€ JBa CJIOBA, sSIKl
MarpTh MalKe HETepeBepIIeHy CUIy, 00 3YITHHH-
TH Bac Ha nuiaxy. Ane He Ilona I'ecnomna. I'ecion €
kepiBHUKOM mporpam Cmyx6u OOH 3 mporumin-
Hoi nistmbHOCTI (Unmas), pobota sikoi moB’si3ana 3
po3MinyBaHHs y 18-TH KpaiHax, i caM € carmepom.

«SIk110 po3MiHyBaHHS 1 CX0Ke Ha OyIb-SIKy MpO-
(hecito, TOo 1€ apXeoJorisi, TOMY IO ¢ CIOKiliHa,
MOBiJbHA, TIOBTOPIOBaHA poboTay, — Kaxke lecimor,
SIKUH TI0YaB 3HEITKOKYBATH MiHA 23 pOKH ToMy. BiH
Kake, 110 1XaTW Ha MIHHE I10JI€ HeOe3mneuHile, HiX
po3MmiHyBaTH. « MU BUKOPHUCTOBYEMO METAJIONIyKad,
00 3’CyBaTH, Jie 3HAXOIUTHCS MiHA, a TIOTIM CKpeo-
KM Ta NI, 1100 peTesbHO ii BUKOMaTH. XOpOIIHi
carep MOXKe 3HalTH OJIHY MiHY Ha TH)KIICHBY.

3a IesKUMU OIIHKaMH 3arajibHe YHCII0 IUX CMep-
TEJIBHO HeOe3MEeYHNX MPHUCTPOIB, SIKi 1O CHX Mip 3a-

3HEIKOMKEHHSI MIHHUX TIOJIIB BUMarae 0araro dacy Ta 3yCHIIb
(300paxkenns: Getty Images)
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XOBaHi mij 3emiero B 60-TH KpaiHax CBiTY, MOXE JI0-
cararu 110 minbiioniB. OgHak ToyHa 1X KUIBKICTH
HIKOMY HE BijoMa, TOMY IO JeSKi 3 IIMX MiH MOXYTb
OyTu 3 yaciB [Ipyroi cBiTOBOI BiliHH, a BiJOMOCTi PO
MicIIe iX pO3TallyBaHHS BTPa4eHO.

BBaxaiots, o Adranicrad € KpaiHoo, sika Ma€e
HaWOIIpITy KUTBKICTh MiH. OfHAK BETUYE3HY KiJlb-
KICTh BCE 1€ MOYKHA 3HAWTU B TAaKUX KpaiHax siK
Kamb6omxa, Jlaoc, bocHis Ta Anromna. I mporume-
XOTHI MiHU IPOJIOBXKYIOTh BUKOPUCTOBYBATHCS B Ta-
KHUX Trapsdux Toykax, sk M’suama, JliBis Ta Cupis, y
TOMY YWCII YIpylnyBaHHSIMHM Ha KIuTanT «lcmamcbka
JieprKaBay.

UYepes i KOHQIIKTH KIJIBKICTh YOJIOBIKiB, KIHOK
1 TiTEH, 3aruOIuX 1, yacTille, MOKATIUYCHUX, BI MiH
3HOBY moyana 3poctaru. ¥ 2015 p. 6nussko 6500
JofIel 3aruHyNIn a00 OTpUMAaIX MMOpaHeHHs BiJ MiH
y BCbOMY CBiTi. BilbIricTh kepTB Oy HUBITEHUMH
ocobamu, a MpUOIN3HO TPETHHA — JiTH.

HesBaxxarouu Ha 11i MpoOIEeMHU, MOXKIIUBO BCE K
TaKl OYUCTUTH OyIb-sIKy KpaiHy Bij miH. [Ipocto e
3aiimae Oararo gacy. Tax, micis 22-TH pOKiB HaIpy-
skeHoi podotr y 2015 p. Mo3ambik OyII0 OTOJIOIICHO
BUTHbHUM Bix MiH. [Toran 200 Trc. MiH Oy10 BUITyde-
HO 200 3HHIIEHO 3 17 MUTBHOHIB KBaApaTHUX MUJIb
TUTOLLI.

CporojHi OiBIIICT 3aX0/IiB 3 PO3MiHYBaHHSI ITiJI-
TPUMYIOTH 200 MTPOBOMATH TaKi T'yMaHITapHI opraHi-
3anii, sk Unmas abo Halo Trust. Ilicns 3aBepuieHHs
KOH(QIIIKTY 1X 3aBJAaHHSIM € HAaBUUTH MICUEBUX KH-
TEJiB BUKOPHCTOBYBAaTH MeTaNOlIyKadi, mo0 10mo-
MOTTH 3HaXOJIUTH, a TOTIM 3HEIIKOIKYBaTH MiHH.
TexHika 3HEIIKO/PKEHHS MEHII JpaMaTU4YHa, HikK
MOKa3yloTh y KiHO. 3aMicTh TOTO, 1100 MpoKiaja-
TH [UISIX 4epe3 MiHHE I0Jie 3a JOMOMOTOI0 BUOYXiB
— TpaUIIHHUI BIICHKOBUHI MIiAXIJ 10 PO3MIHYBaHHS
— MeToro TyMaHiTapHoi opranizarii € 100 %-¢ oun-
IIEHHS BIJ MiH, 1110 € Ha0araTo ckjagHimuM. Yacro
KaXyTh, IO €MHA Pid, sIKA TapaHTYE, 0 TEPUTOPIs
TTOBHICTIO OYMINICHA BiJl MiH, II¢ Te, IO calep BUHIE
THUM CaMHM IIJSIXOM, SIKUM BiH 200 BOHA 3aIILIH.

Bennka KinpKiCTh MiH 4aCTO BUKOPHUCTOBYETHCS
JUTSL 3aXUCTY BIMICHKOBHMX ITO3HIIIH 3aMiCTh COJI/IATIB.
Ha BigmiHy Bix BapTOBOTO, MiHi HIKOJIM HE OTPIOHO
cnaru. | moaiOHO 10 CTiH 1 POBIB 3aMKy, MiHHI MOJIS
MOYKHa BUKOPHCTOBYBATH, I[00 CKEPYBaTH aTaKkylouy
apMilo B CMepTeIbHO HeOe3MeUHy 30Hy ypaxkeHHs. |
JIUIIEe KiJIbKa MiH MOTPiOHO po3KKJaTH B moii abo B
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HagiTh of1Hi€T IMOBIPHOCTI TOTO, TO MiHHA 3arpo3a iCHy€, MOXe
OyTH JTOCTaTHBO, MO0 ITEPETBOPUTH TEPUTOPIIO HA 3a00pOHEHY
30HY (300paxeHHs: i1Stock)

Jiici, 1100 MEPETBOPUTH POIIOUY 3EMIIIO Ha 3apOCily
nycTKy. HaBiTh 3arpo3a HasiBHOCTI MiHH € MOTYX-
HUM CTHMYJIOM IUJISI JIFOACH TpUMAaTHCS ToAasi Bif
LbOTO MICLIS.

TexHooTii po3MiHYBaHHS MMOCTIHHO 3MiHIOBAJIH-
Csl, OCKUIBKHM caMi MiHH ITOCTIHHO OHOBJIFOBAJIMCS.

ToyHo BcTaHOBHUTH, KOJIM BIIEpILIE BiIOyI0CH BU-
KOPHUCTaHHS Y0TOCh, 1110 MU O BU3HAJIHM MiHOO, Hapasi
HaBpsI Y BAACThCS. Bigomo nuie, mo Mina Moria
OyTH BHeplle BUKOPUCTaHA 1€ B TPETbOMY CTOJITTI
Hamoi epu B Kurai. ¥ 1277 p. renepanu Imneparop-
cekoro Kuraro, 0e3yMOBHO, BUKOPHCTOBYBAIM MiHH
MPOTH MOHTOJIBCHKUX OPJ, IKi BTOPTIHCS B IXHIO
kpainy. [lepeBaxHo 1i MiHH OyJIM TPUMITHUBHUMHU,
aje JIesKi 3 HAX CIpalbOByBaJIM B MOMEHT, KOJIM Ha
HUX HACTYNaB KiHb 13 BEPITHUKOM. 3HAJ00MIOCS IIe
TPHCTA POKIB, IEPII HIXK ICITAHCHKUN COJNJIAT Ha iM’sI
[Tenpo HaBappo BHUKOpHCTaB Mepury NPOTHITIXOTHY
MiHY B €BpOTIi.

[Tepmry cygacHy MiHy OyI0 CTBOPEHO ITiJT 9ac Tpo-
MansgHchkoi BifiHn B CLIIA. HaTxHEHHUN TIPOCTUMH
BHOYyXOBUMH MiHaMH-TIacCTKaMHu, reHepan ['abpiens
Jlxeii PeitHC po3poOMB MPOTUIIXOTHY MiHY AJIA 3a-
XUCTY TMO3UIIIN BiJl YUCETBHO TepeBaxkarvoi apmii
Kondenepauii B 6ursi 3a Mopkrayn y 1862 p. Ilo-
TiM HiMEIbKi BiHCHKOBI BJIOCKOHAIHIN KOHCTPYKIIIFO
Peiinca 3a nexinbka pokiB 1o [lepmioi cBiToBil BiliHi
1 TAKTUKA BIMCHKOBUX 1M 3MIHMIIACS Ha3aBKIu. Tex-
HOJIOTi}0 BUTOTOBJICHHS MiH OYyJI0 JyXe€ IIBUIKO CKO-
MiHOBaHO B 1HIIMX apMisiX.

VY HacTymHi pOKH MPOTHUIIXOTHI MiHH CTaBaju
Bce HebOesneunimumu. [1ig gac pyroi cBiToBOT Biii-
HU HIMII po3poOmmu S-Miny. Bona Oyrna Bigomoro six
«migcTpuOyroda beTTi», TOMy 110 KOJIA CIIparbOByBa-
J1a, TO TiTiTana MPUOIU3HO Ha METP Y TIOBITPS, BH-
Oyxaja Ta po3cHIiaia OCKOJIKH Ha BCi OOKH. AMepu-
KaHCbKa MiHa «KieliMop» cyMHO BijoMa THM, L0 Ha
i kopmyci HanucaHo «(poHTOM 10 BOporay. llieto
MIHOIO MOYKHa KepyBaTH JUCTAHIIIHHO i BOHa BHOY-
Xa€ B OJHOMY HalpsIMKY, PO3CUIIAI0YH OCKOJIKH, SIK 3
PYLITHHUIILI.

CpOoroHi MpOTUNIXOTHI MiHU BCE II€ BUKOPH-
CTOBYIOTBCSI Y 3BHUAiHIN BiliHi JepkaBaMu, sIKi HE €
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yuacHukamu JloroBopy npo 3abopony MiH (benenukr
Bincon, Koponiscrkuii konemk JlongoHa).

3 nosiBoro min yac [lepmoi cBiToBOi BilfiHU Ha
3axigHOMY (PPOHTI MEepIIMX TaHKIB 3’ IBHIHCS 1 TIep-
i caMopoOHi MPOTUTAHKOBI MiHU. A 710 KiHIIS Bild-
HU HIMII TI0YaJIM MacOBO BUITYCKATH JIEPEB’sIHY MiHY
«Flachmine 17». ¥ 1929 p. B Himeuuusi Oys10 po3po-
OJIeHO TepIry cyd4acHy MPOTUTAHKOBY (yracHy MiHY.
Ie Oyma «Tellermine 29» y dbopMi JiTarod0i TapiiaKu,
sIKa cTaJia MPOTOTUIIOM JIJISl ITITHX TTOKOIIHE MiH.

Y Mipy TOTO, SIK MiHM CTaBalli CKIAJAHIIINAMU 1 1X
cTaBaJio OibIIe, MoTpeda B X 3HEUIKO/KEHHI cTaBa-
na nefani roctpimor. OJHUM i3 MepIInX crnoco0iB
po3minyBaHHs OyB «MiHHHI Tpan», CTBOPESHHH Y
@panuii B 1918 p. — uryr OyB npukpimieHuii 10 mne-
peAHbOT YacTUHU TaHKa. BunpoOoByBanucs i iHmIi
METO/IM, 3aCHOBaHI HAa BUKOPHCTAHHI TaHKIB, y TOMY
YHCI TAHK-TPAJIbIIUK, SIKUH MiJpUBaE MiHU HOTepe-
Zly 3a JIOTIOMOT0I0 00E€pPTOBMX METAJIEBHX JIAHIIOTB,
3 BEJIMKUM YCIiXOM BUKOPHUCTOBYBABCS COIO3HUMHU
Bilicbkamu mij yac Bucanaku B Hopmannii. CroroaHi
nofiOHa cucrema iz Ha3Boro «Aardvark» Bce 1e Bu-
KOPUCTOBYETHCS TIPH PO3MiHYBaHHI.

Opnak Tpeba Oy0 3MIHIOBATH HE JIMIIE TEXHOJIO-
Tito po3MinyBaHHs. [IpUCTpOi 11 TTONTYKY MiH TaKOX
MMOBWHHI OyllM CTaBaTH BCE JIOCKOHATIIINMHU. Jleren-
TApHUI MOPTaTUBHUMA MIHOIIyKad OyB BUHAWIEHUN
nonbchkuM odirepom Mosepom Kocanpkum mepen
BropraeHHsM Himeuunnu B [lonsmry B 1939 p., a o-
TiM MOTAaHKKU BUBE3CHUU Iepe Kamityismieto [Tomb-
m1i. Briepire BiH OyB BUKOpUCTAaHUM 17151 pO3MiHyBaH-
Hs MiHHUX 1OJdiB y Enb-Anameiini B JIiBii mig yac
kammanii B [liBHiuHIH Adpuni Ta 3anumaeTscs Ha
CHOTOJIHI OCHOBHHM 3aCO0OM PO3MiHYBaHHSI.

[ToniOHO 10 IETEKTOPIB, sIKIi BUKOPUCTOBYIOThCS
JUISL TIOITYKY 30JI0THX BUPOOIB 3aJ1i3HOTO BIKY, IIi Jie-
TEKTOPU BUKOPHCTOBYIOTH CICKTPUYHHUHA CTPYM JIJIS
reHeparii MardHiTHOTO TOJIS, SIKE, SIKIIO MPOBECTH
HaJ[ IIIMaTKOM METaJjIy, CTBOPIOE 1HIIE MarHiTHE TIOJIE.
Lle apyre mosue BIOBIIOETHCS JETEKTOPOM 1 CTBOPIOE
myM. YuMm Ommkye 10 00°€KTa, THM TyYHIIIHHA ITyM.
JerexTopu, Ha ¥aJlb, IPALIOIOTH KPallle B IESKUX TH-
nax IPyHTY, HK B 1HIITNX, 1 MOXYTB JIUIIIE CKa3aTH, JIe

Tpat 3 IaHIIOraMy, KU 00ePTAETHCS TTOTY/KHUM JIBUTYHOM, OyB
e(heKTHBHUM METOJIOM pO3MiHYBaHHSA (300pakeHHs: iStock)
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3HAXOIUTHCS IIMATOK METally, a HE YUM BiH €. Y pe-
3yJIbTaTi BOHU JAIOTh 0araTto MOMHMJIKOBUX CUTHAJIIB.

OcraHHiMH poKamMu OyJIO MOKJIAEHO CIIBHUX
3yCHIJIb IIO0 3200POHU MiH, ajie MiHU IIe He Biiii-
nu y HeOyTTs. Y 1997 p. [Jorosip npo 3abopoHy
MiH 3a00pOHUB BUPOOHULITBO, HAKOMUYEHHS Ta BU-
KOPUCTaHHS MPOTHMIXOTHUX MiH 162 kpainamu, siki
mianucaid nei akT. Xoya Ie 3MEHIIMIO KIAbKICTh
MiH, 10 BUKOPUCTOBYIOTBCS, ISl THX, XTO IIBOTO HE
3pobuB, Bce 3aummiIocs sik Oyno. Taki Benuki Bu-
poouuku 360poi, sik CIIA, Pocis Ta Kuraii, Bce 111e
30epiraroTh BeJW4e3Hi 3anacu MiH. [Hiss, M’siHMa,
[Takucran i IliBzenna Kopest Bce mie BUpOOISIOTH 1X,
a 1= KpaTHY 3aJIUIIAI0Th 32 COOO0 Take MPaBo.

«CpOTOTHI IPOTHITIXOTHI MiHH BCE IIIE BUKOPHUCTO-
BYIOTBCSI Y BOEHHHX JIiSIX JIep)KaBaMH, sIKi He € yJac-
Hukamu JloroBopy mpo 3a00poHy MiH», — KaXe I-p
benenukr BinkiHcoH, crapmmii HayKOBUH CIIBPOOIT-
HUK [HCcTUTYTY moniTuKH KOpomiBChKOTO KONEIKY
JlonpmoHa. «3actapiii MiHH, SIKi 3aJTUIIAIUCS 3 TOTIe-
penHix KOH(IIKTIB, MIPOAOBKYIOTh 3aBIaBaTH Cepii-
03HOI IIKOAM LMBIILHOMY HAaCEJICHHIO, a HeJepKaB-
Hi 30poiiHi yrpymyBanss, Taki sk [JIIJI, 3amicTs mMin
BUKOPHUCTOBYIOTb Pi3HI THITH CaMOPOOHMX BUOYXOBHX
npuctpois (CBII)».

«I1{o6 3po3ymiTu 3arpo3sy, siky cranoBisate CBII,
BH TIOBHHHI 3PO3YyMITH, 1110 BOHU € BUOOPOM JTIO/IEH,
SK1 He MalOTh BHOOPY», — Kaxke TeHepai-maiiop Jxo-
HataH oy, KOMWITHIN KOMaHIyBad OpPUTAHCHKH-
Mu cuiaMmu B Ipaky ta AdranicTani, a HUHI TOJ0Ba
«Optimay, sika creniamxizyeTbcs Ha 3HEIIKOIKEHH]
CBII. «Konu #nerscs mpo cTaHAapTHY MPOTHITIXOT-
HYy MiHY, JOCTaTHbO BUSIBUTH OZIHY 3 HHX, 11100 3po-
3yMITH, 3 SIKHM THIIOM NPUCTPOIB JOBEIETHCS MaTH
cupaBy. OHaK KOJIU cIpaBa JOXOAMTH OO LUX JIO-
KaJli30BaHUX MiH, BUTOTOBJICHUX 3 OyIb-SKHX KOM-
MOHEHTIB, SIKi BOHM MOXYTb 3HalTH, PO L€ MOXKHA
3a0yTH».

Meranomrykadi, nofioHi 10 aerekropa ['ecnona,
MOYKE 1 CTaJld MOTYKHIIIUMH Ta MPOAYKTUBHIIINMH,
HDK 1X HaWmNepin MonepeHuKH, aje COoJJIaTH TOTO
Tepioay BCe OHO 3MOTIH 0 iX ymizHaTu. OqHAK BU-
KOPHCTOBYIOThCS W 1HII TeXHOJOTii, SKi, 0€3yMOB-
HO, OiTbITIe BiAMOBiMatOTh BUMOTaM X X1 cTopiaddsl.
Y MandectepchkoMy yHiBepcuTeTi mpodecop En-
ToHi [lelfiToH 3aliHATHII TONTYKOM MPUMIIIEHHS, e
PO3MICTHUTHCS HOBHM cydacHmU LleHTp MikHapoOa-
HUX JOCII/PKeHb 13 3HEIIKODKEHHS MiH 1 BUOYXiBKH
(«Circle») Baprictio 5,5 muiH. (yHTiB crepinris. He-
3abapoM BiacHui npoekT Ileiirona — «Semisy, sIKUHA
Ma€ Ha METi IepeTBOPUTH METANIOIIYKad Ha IPUCTPIi
JUIsL pO3MTi3HABaHHS Ta Kiacudikamii MiH, Ma€ po3mo-
YaTy BUNPOOYBaHHS.

«Mu BHKOPHCTOBYEMO METaJIOLIyKadl 3 THX IIip,
SK 1X BHHaWIUIM mijx yac [Ipyroi cBiToBoi BiliHH, i
BOHM BC€ IIC € JJOMIHYIOUHM NPHUCTPOEM, SIKUU BU-
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[Tix gac [pyroi cBiTOBOi BilfHH TEXHOJIOTiSI pO3POOKH MiH IIBU/I-
KO PO3BHBANAcs, KOIM iX OyJ0 3aKiIaeHo 0arato MiIbHOHIB (30-
OpakeHHs: iStock)

KOPHCTOBYETBCS CYCIIJIbCTBOMY, — Kaxe [lelToH.
— «Hacenenns ix noOpe 3Hae Ta po3ymie, ajie BOHU
MaloTh JOCHUThH 3HauHI oOMexkeHHs. Te, 110 My HaMa-
raemocs 3pobutu B «Circle» i mporpami «Semisy, 11e
PO3pPOOUTH HAMKpAITy eICKTPOMArHiTHY TEXHOJIOTIIO,
a IOTIM ITO€QHATH T 3 IHIIUMHU TEXHOJIOTIIMH, TaKH-
MU SIK Teopajap, KOMEpIiiHi MIEMH BipTyaJIbHOI pe-
AIBHOCTI, KAMEPH B IIOJIOMAaX 1 IPOHM.

Crporosani OpuTaHChKa apMisi BUKOPUCTOBYE CH-
creMy po3puBy MiH «Pythony, sika cTpinse muanrom,
HaYUHEHUM BUOYXOBOIO PEYOBUHOIO BEIIMKOI pyH-
HIBHOI CHJIM, HA MIiHHE TOJIe, JIe BOHA BUOYXa€ i TUM
CaMUM BUKIIMKA€ JCTOHAIIIO MiH. Y JIEIKUX KpaiHax
co0ak peryispHO BUKOPUCTOBYIOTh IS MOIIYKY MiH
4yepes YyTIUBICTh TXHIX HOCIB J0 XIMIYHUX Peyuo-
BHH, 1[0 BXOJSATH IO CKJIajay BUOYXIBKH, XOoua iXHs
e(EKTHBHICTh YaCTO 3AJIC)KHUTH Bijl IXHHOTO 3B’SI3KY 3
IHCTPYKTOPaMHU.

OnHuM 3 HAWOLTBIIIMX HOBOBBECHD 32 OcTaHHI 10
POKIB € KpITUICHHS Teopanapy A0 MeTanonrykada. On-
HaK e KOIMTOBHUN MPHUCTPil JIHIIIE 3apa3 Mmepexo-
JIUTH BiJ BIICHKOBUX 0 IIMBUILHOTO HACEJICHHS 1 Ma€
Ti % OOMEXEHHS, 10 1 MEeTaJIONIyKadi, OCKIIbKU BiH
reHepy€e TTOMUIIKOBI MTOKa3HUKH Ta 32 HOTO JOMOMO-
rOI0 OIlepaTop HEe MOXKE 3’ sICyBaTH, SIKUH caMe 00’ €KT
3HANW/IEHO.

«Y Munynomy He OpakyBaio iHHoBauiid. [Ipocto
301IBIICHHS TUIOLI MiHHMX moniB y 1960-x, 70-x i
80-x pokax 3poOHIIO 1[0 TPOOIEMY aKTyaIbHIIIOKY,
— kaxe Jly Makl'pat, renepansuuii aupexrop «Find
a Better Way». lle OnaroniiiHa oprai3aitisi, 3aCHO-
BaHa OpuTaHCHKUM (PyTOOIEHUM repoem cepoM boo-
61 YapabroHoMm uist piHAHCYBaHHS JOCITIDKCHB 3
po3minyBaHHS, 1 ska ¢irancye «Circle» 1 «Semisy.
«Xoda 06arato HOBUX TEXHOJIOTiH y MHHYIOMY Oyi10
JOCUTH HEMIOTAHWMH, BOHU HE JJO3BOJISITU MOBHICTIO
PO3UUCTHUTH 3EMITEON.

«Mu 3’sicyBanm, 1o €IUHUHN CIOCiO TapaHTyBaTH
100 %-e ountieHHs MiISHKA — 1€ OYHUIICHHS BPYYHY.
HixTo He BigmacTh CBOIX AITEH 0 IIKOJIH, KA JIMIIE
Ha 95 % po3MiHOBaHaY.

«SIKmo TepuTOpi€I0 MPOWIIOB TiNBKKW MiHHHH
Tpai, s, 3BUYaiHO, Hi3alllo HE My TYAu», — A0Ja€
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VY Hal6igHINX KpaiHax po3MiHyBaHHS Y9acTO IPOBOJSTEH BPYyUHY
MiCIIeBi xHTelNi (300paxeHHs: iStock)

MaxkIpar. «HeypsioBi oprasizaiii BAKOPHCTOBYBa-
JIM TPaJi, ajie BOHU MOXKYTh TIPOITYCTUTH MiHH, TOMY
BaXXKO CKa3aTH, 10 BOHU ouncTuiK Bce Ha 100 %.
Tpanu € KOpUCHUMH TITBKH 711 IIBUAKOTO OUHUILIEH-
HS TTEBHOI YaCTHHH TEPUTOPIi».

«OKpiM TIpOeKTy «Semis», MU 3aiMaeMOCh JTOCITi/I-
JKEHHSIMH B O0JIaCTi JIOTIOBHEHOI peajbHOCTI», KakKe
Entoni Ileiiton. «CnoxuB4i npucTpoi BipTyaabHOL
peanbHOCTI 3apa3 PO3BUBAIOTHCS LIAJICHUMU TEMIIAMHU
1 MM cTIofiiBaeEMOCH, 10 Taki mpucTpoi, sik «Haloy», no-
MOMOKYTh y peatizalii r'yMaHiTapHUX [IPOTpam».

«Ha choroaHi TakoX BayKKO CKa3aTH, UM OIepaTo-
Y CKaHYIOTh JIETEKTOPOM caMe Ty 30HY, dKa MoTpio-

Ha. Ha tronomi camnepa Mo)kHa BCTAaHOBHTH KaMepy Ta
GPS, 1o go3Bosisie 6auuTH TE, 110 0aYUTH BiH, 1 3HA-
TH, JI€ BiH 3HAXOIUTHCN.

«Bci i maHi MoTiM MOXYTh OyTH TIepeiaHi TOMY,
XTO 3HaxXoauThbcs Ha Bixcradi 100 M abo HaABITH HaA
iHIIi# yacTuHi cBiTy. J[ns aHanmizy nmanux, 310paHux
carepaMi, MO)KHa HaBiTb BUKOPUCTOBYBAaTH METOAH
LITYYHOT'O 1HTENEKTY.

JlocmiTHUKH BXKe HaMaratoThCsl 3a0e3MeYnTH Apo-
HU TEIJIOBI3iIMHUMHU KamMepaMH, OCKIJIbKK MiHU MO-
KYTh BUIJISIAATH SIK Tapsdi TOYKH B 3emii. JpoHnu
HaMararoThCs IEPETBOPUTH Ha JIITAI0Ui METaJIOCTEK-
TOPH 3 BJIACHUM T'€0paIapoM.

«MOXIUBO, BU MOXXETE€ BUKOPUCTOBYBATH O€3-
ninoTHUK?» — Kaxe IleiiTon. «MMOBipHO, TOCHTD
JIETKO TiipBaTH MiHY, i HaBITh KO II€ BAAIOCS, BU
Oynmu 0 Ha Oe3meuHil BificTaHi. 3pemToro, SKIIO BCe,
IO 3PELITOI0 POOUTH carep, Lie TPUMA€E JIETEKTOp Ha
KIHIII TTAJIHII, YOMY MaIlliHA HE MOXKE 1€ 3pOOUTH?»

Onnak nusa [ecimoma pemeBmi iHHOBanii B
pO3MiHYBaHHI BXKe BILUTUBAIOTH Ha Horo podoty. Bu-
KOPHCTaHHS CYIIyTHUKOBHX 300paKeHb /7151 BUSIBIICH-
Hs MIHHHX TIOJIIB O3Ha4ae, IO HaBiTh AQraHicTtaH,
HaKHO1NBII 3aMiHOBaHY KpaiHy B CBiTi, MOKHa Oyze
posuuctutu a0 2023 p.

Mark Piesing, BBC Future, 2017

https://www.bbc.com/future/article/2017032 1-the-deadly-danger-you-cant-see

PosminyBanus KuiBmuHu
(doTo 3 BiZKpUTHX HKEPEI)

Peoakyis 3anpowye uumauie 0onyuumucs 00 (haxoeo2o 062060penHs yici
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ICTOPIS XKYPHAJY «TEXHIYHA JTIATHOCTUKA
TA HEPYUHIBHUU KOHTPOJIb»

MixkHapOTHUN HAYKOBO-TEXHIUYHHH >KypHAI
«TexHiyHa mlarHOCTUKA Ta HEPYWHIBHUU KOH-
TPOIE» Oy/0 3aCHOBAHO IHCTHTYTOM €IIEKTPO3Ba-
proBanus im. €.0. [Tarona HAH VYkpainu y 1989 p.

[osBi *xypHaITY nepe-

JlyBaB BUITyCK IOPIYHOT

Pecny0OrikaHCHKOT MiXKBi-

Z0MY01 301pKH HayKOBHX

npanp «JliarHOCTHKA

1 MPOTHO3YBaHHA pPyM-

HYBaHHSI 3BapHUX KOH-

crpykmii» (ISSN 0234-

4874), nepmuii HOMEpP

SIKOT BUMIIIOB HAIIPUKIHIII

1985 p. 3aranom 3a mne-

piox 1985—-1988 pp. Oymno

BUJaHO 7 HOMEpIB 30ip-

KM, Y SKHX PO3MIIIEHO

132 naykoBi my6dikarii 3 Teopii, METOAIB 1 3aco-

01B HepyHHIBHOTO KOHTpOJto. [likaBo, mo Temaru-

Ka 301poK uepryBajacs, TOMy TUTaHHSIM PO3po0-

KU TEOPETUYHHUX OCHOB OLIIHKH Ta MPOTHO3YBaHHS

MIITHOCTI 3BapPHUX KOHCTPYKIIH, MPAKTUIHOTO

3aCTOCYBaHHs PE3y/bTaTiB TEOPii MPU CTBOPEH-

Hi O6J'IaI[HaHH}I Ta METOIUK KOHTPOJIIO B na60pa-

Topmx 1 Ha BI/Ip06HI/I]_ITB1 MPUCBAYEHO TMEPIIHA,

TpeTm I’ SITUH 1 ChOMUU BHITYCKH, a TTUTAHHSM,

OB’ SI3aHUM 13 BJJOCKOHAJICHHSI TEXHOJIOT1i, Me-

TOIB 1 3aC001B HEPYHHIBHOTO KOHTPOJIIO 3BAPHUX

3’€JIHaHb, MOIIYKY IUISIXIB MiBUILEHHS JOCTOBIp-

HOCTI HEpYHHIBHUX BUIIPOOYBaHb, ONITUMAIIbHUX

napameTpiB anaparypu Ta METOJUKaM BUSBIICH-

Hs 1e(peKTiB PI3HUX THUIIB — JIPYTHil, YeTBEPTHI

Ta MIOCTHI BiAMOBIIHO. KOojkeH 3 BUIYCKiB po3i-
WIIOBCS TUCSTYHUM HAKIIAJIOM.

VY 80-90-x pp. 20 ct. posmnounHae IHTEHCHBHO
PO3BUBATHCS. HOBH HayKOBI/H/I HAMPIMOK — TeX-
HIYHA JIarHOCTUKA Ta HEPYHHIBHI METOM KOHTP-

osito. OCHOBHOIO 3aja-
YeH I[OTO HAMPSIMKY
CTa€ CTBOPEHHS Teopii,
METO/IiB 1 3ac001B OILliH-
KU TEXHIYHOTO CTaHy Ta
MPOTHO3YBAHHS HECY-
Y0i 3/1aTHOCT1 eKCILTya-
TalifHIX KOHCTPYKIIii
1 00’€KTiB HAPOTHOTO
rocnogapcrta. Tomy
nosBa xypHany «Tex-
HidYHa JiaTHOCTHKA
Ta HEpyHWHIBHUM KOH-

ISSN 0235-3474. TexH. giarHOCTUKa Ta HEPYWHIBHUW KOHTpoOnb, 2023, Ne1

Tpoiby» Oynaa MpPOJUKTOBaHA 00’ €KTUBHUMH I10-
TpebaMu pUHKY B OTIEPATHUBHIN Ta aKTyaJbHIN
iH(MOopMaIIii 31 CBITY TEXHIYHOI J1IarHOCTUKU KOH-
CTPYKIIi{ Ta iX HEPYWHIBHOTO KOHTpOJ0. Tak, y
rpyaHi 1989 p. BUXOAUTH IPYKOM MEpIIMHA HO-
Mep II0KBapTaJibHOrO Bcecoro3Horo HaykoBo-Te-
OPETHYHOTO JKypHAITY «Texuiyna 1iarHOCTHKA Ta
HepyI/IHlBHI/II/I koHTpoiby (ISSN 0235-3474), ini-
L{iaTOPOM 1 FOJIOBHHM PEIAKTOPOM SIKOTO CTA€ aKa-
nemik b.€. ITaton. 3a 30iromM oOCTaBUH IIiAIINC
70 IPyKy TEPIIOTO HOMEPY JKypHAITy 3IiHCHEHO
(daktruro 10 70-pivus b.€. [1arona. B omy06miko-
BaHOMY y HbOMY 3BEpPHEHHI peJaKIiHOl KoJeril
JIO YUTAYiB 3a3Ha4eHo, o «TexHiuyHa IiarHOCTH-
Ka Ta HEPYHHIBHUI KOHTPOIB» Ma€e Co0i 3a MeTy
PO3LIMPHTH OOMIH I0CBIZIOM y Cepi po3pobk Ta
3aCTOCYBAHHS TeOpii, METO/IB IarHOCTHKH Ta He-
PYHHIBHOTO KOHTPOIIO. 30ipKa peopraHi3oBy€Th-
Csl B )KYPHAJ [Tl TIOAAJIBIIIOTO TiIBUIIICHHS e(eK-
TUBHOCTI JTOCITI/DKEHB, PO3POOOK, BITPOBAKEHHS
HOBHX METO/IIB, aniapaTypy TEXHIYHOI A1arHOCTU-
KM Ta HEPYHHIBHUX METOIB KOHTPOJIIO ISl IITH-
pmo'l' 1 omeparuBHINMIOI MyOIiKarii MaTepiaiiB y
i C(bepl Ho CcepenHU 2001 p., TIPOJIOBIKYHOUH
TPaIUIIiIO MOMEePEIHbOT 301pKH, )KypHAI Crewiati-
3y€ThCs 32 HACTYITHUMH HayKOBUMH HaIlpsIMaMu:
HemapHi HOMepH TPUCBAYEHO TEXHIYHIH aiarHoc-
THLL, TApHi — HEPYHIBHOMY KOHTPOJIIO.

3 1989 p. XKypHai «TexHiuHa MiarHOCTHKA
Ta HEpYHHIBHUN KOHTPOJIb» MEPEBUIAETHCS B
MMOBHOMY 00cCsI31 aHIIiichko0 MOBOIO y KemoO-
pumxi (Benuka bpuranis) ¢ipmoro «Riecansky
Science Publishing Co» min Ha3Boro «Technical
Diagnostics and Nondestructive Testing» (ISSN
0955-3835).

VY 1995 p. xxypHan nounHae mnepeBuIaBaTu-

csl aHMIiicbKoI0 MOBOO y Hpro-Mopky (CH_[A)
¢dipmoro «Backbone Publishing Company» miz
Ha3Boto «Technical
Diagnostics and NDT»
(ISSN 0955-3835), ane
Bxke 3 1996 p. mepe-
KJIaJIOM Ha aHTJIIHCBKY
MOBY Ta BUJAHHSM XKYp-
Hally 3HOBY 3aliMa€Th-
cs «Riecansky Science
Publishing Co».

[Toumnawuu 3
2010 p. Ta go, iMOBIp-

Ho, cepenunu 2014 p.
AHTJIOMOBHHH KypHaJ
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«TexHluHA M1arHOCTH-
Ka Ta HEpYWHIBHHI KOH-
TPOJb» y MOBHOMY 00-
CsI31 MepeBUAAETHCS Y
Benukiit Bputanii Bu-
naBuem «Cambridge
International Science
Publishing» (CISP)
nig HaszBor «Technical
Diagnostics and Non-
Destructive Testing»
(ISSN 0955-3835).
XapakTepHUM € Te,
[0 aHTJIOMOBHI aHAJOTHW XypHally Malu Ha-
CKpI3HY HyMepaIlilo CTOPIHOK MPOTSITOM OJTHOTO
POKY, a BITUU3HSHI )KypHAJIHU — OMHOTO HOMEPY.

32021 p. crarTi 3 )KypHaly BHOIpKOBO Tiepe-
BHUJIAIOTHCSI aHTITIMCHKO0 MOBOIO B JKypHam «The
Paton Welding Journal».

5 woBTHs 2022 p. Ha 3acinanHi [Ipe3unii
HAH VYkpainu roJoBHUM penakTOpOM KypHa-
ny «TexHiuHa miarHOCTHKA Ta HEPYWHIBHHUUI
KOHTPOJbY» Oylo 3aTBepIkeHo akageMmika HAH
VYkpainu JI.M. JloGaHoBa.

Y HayKOBHX MyOmiKalisX XypHaly BUCBIT-
JIFOFOTHCS MIJXOMH [0 BUPIIICHHS np06neM1/1 3a-
Oe3redyeHHs1 Oe3MeKn eKCIUTyaTallii MaluH, KOH-
CTPYKIIi# 1 criopya. 3HauHa yBara MpUAUISEThCS
chepi gocHiKEHb HEPYHHIBHOTO KOHTPOJIIO 3
0COOJMBHMM aKIICHTOM Ha 3BapHi 3’€IHAHHS Ta
KOHCTPYKIIii. Y *KypHaii IpeacTaBIeHO OCTaH-
Hi JOCATHEHHS B rajiy3l TEXHIYHOI J1arHOCTH-
KM Ta HEPYHHIBHOTO KOHTPOJTIO (aKyCTI/I‘{Hi Mar-
HITHI, BEXPOCTPYMOBI, Pa/liOXBUIbOBI, TEPMitHi,
ONTHYHI, pafiamiiiti) i METON JUIS OUIHKH Ta
NPOrHO3YBAHHS MIIHOCT] 3BaPHUX KOHCTPYKILi.
Ha CTOleKaX KypHaIy «Texniuna HlaI‘HOCTI/I-
Ka Ta HePYWHIBHUI KOHTPOJIbY MOXHA 3yCTPITH
O0OTOBOpPEHHS JCPKaBHUX CTAaHIAPTIB 3 METOIO
MIPUBEICHHS y BIJIMOBIIHICTh HAIIOHAJILHUX Ha-
YKOBO-TEXHIYHUX JOKYMEHTIB 10 MiXHApPOIHHUX
HOPM, TEXHIUHI XapaKTepUCTUKH HOBUX IMpHUJa-

1B, pe3ylbTaTH HOBIT-
HIX pO3po0OoK y ramysi
HEepYHHIBHOTO KOHTP-
OJII0, aHOHCH Ta pe-
3yJIbTaTH HAyKOBO-TEX-
HIYHUX KOH(pepeHmii,
TEMaTUYHUX CEMIHapIB,
BUCTAaBOK, CUMIIO31y-
MiB, peIeH311 Ha HayKO-
Bl BHJIaHHS, IHTEPB IO 3
npoBigHUMH (HaxiBIIs-
MH TOIIIO.

Penakmis xyp-
Haly JOOTPUMYEThH-
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Csl IOJITHKH BiAIKpHTOro Koctymy Open Access
BiAMOBiAHO 10 bynanemrchkoi iHIIaTUBH Bif-
KPUTOTO JOCTYMy Ta HaJa€ AOCTYM 0 MOBHUX
TeKcTiB mybmikaiiii B mepexi [urepuer (https://
patonpublishinghouse.com/ukr/journals/tdnk).

Takox apxiBU )KypHAIy MPEACTABICHO B MiXK-
HApOJHHUX HayKOMETPUUHUX 0a3ax JTaHUX Scopus
(CILIA, 2005 p.), Google Scholar (CIIA, 3 1982
p. y mpuctateiiHux 0i6miorpadivHUX CIUCKax
aitepatypu Ta uurtyBaHHsx), EBSCO (CILIA,
3 2013 p.), ULRICH’S Periodicals Directory
(CIIA, 3 2016 p.) Ta pepepyeTbest B yKpaiHChKO-
My pedeparuBHOMY KypHam «J[xepeno» (Ykpa-
ina, 3 1995 p.), axuit npeacrasieno B Haykosiit
€JEKTPOHHIN 010mioTeNi NepioguYHUX BUAAHB
HAH Vkpainu (Ykpaina, 3 1995 p.) Ta B enek-
TpOHHIN pedeparuBHiil 6a3i « YkpaiHika HayKo-
Ba» (Ykpaina, 3 1995 p.). ApxiBu KypHaIy 3a
2001-2018 pp. mpeacTaBieHo B HayxkoBiii enek-
TpoHHIH O10mioreni nepioguuHux Bugans HAH
VYkpainu (dspace.nbuv.gov.ua). 3 2015 p. xKypHan
iHaexcyerbes areHTcTBOM Crossref (CILIA), mpu-
cBororoum nudposi inentudikaropu DOI (Digital
Object Identifier) koxxHiit ony0nikoBaHiil HayKo-
Biif CTaTTI.

XKypHan BXOIUTb 710 peecTpy HayKOBHUX (haxo-
BUX BHJaHb YKpaiHH, 3aTBepIuKeHOr0 MiHicTep-
CTBOM OCBITH 1 HayKH YKpaiHH, y SKUX MOKYTh
OyTH OIy0IiKOBaHI PE3yNBTATH AMCEPTALIHIX
poOIT Ha 3100yTTS HayKOBUX CTYIEHIB JOKTOpa
HayK, KaHAuAara HayK Ta JokTopa ¢inocodii B
rany3i TexHiuHux Hayk (Haxkaz MOH VYkpaiau
Ne409 Bix 17.03.2020 p.).

Kypnan «TexniuyHa qiarHOCTHKA Ta HEPYHHIB-
HUN KOHTPOJIbY» ChOTOJIHI — 11€ nepio,quHe MIXK-
HapoJHe (paxoBe HAYKOBO-TEXHIYHE BUIAHHS, Y
SIKOMY BHCBITIIOIOTBCS aKTyallbHi np06neM1/1 -
arHOCTHUKH MaTepiaiiB i KOHCTPYKIIii, aBTOMa-
TH3aIii Ta IpWIaTo0yyBaHHS, TEOPil, METOIIB
1 3ac001B TEXHIYHOI JIarHOCTUKH Ta pe3yJbTaTH
JOCIIDKEeHB y IMX Taly3saXx. Bumasiem xypHairy
HUHI € MixkHapoaHa Acorrialtist «3BaproBaHHS».
Kypnan moci BUXonuTh 4 pa3u Ha PiK 1 MOLITUPIO-
€TBCS MIEPEBAIKHO YePe3 OOPMIICHHS HEpe/IILIa-
TH. 32 POKH CBOTO ICHYBaHHs BIH 3a3HaB TPaH-
copmariii BifiMOBIJHO 10 BHMOT gacy, ajue He
3MIHMB CBO€I FOJIOBHOI IOYATKOBOI Micii — Bce-
CTOPOHHBO CIIPHATH PO3BUTKY TEOPIi 1 MPaKTHKH
3 MpoOJIeM TEXHIYHOI 1IarHOCTUKHU Ta HEPYHHIB-
HOT'O KOHTPOJIIO MarepiajiB 1 KOHCTpyKuiil. Te-
MaTUYHA CIPSMOBAHICTh JKypHAITY JIa€ YSBICHHS
PO OCHOBHI HAIPSIMH Ta MOCJIII0BHI TeHICHIIIT
PO3BUTKY IIi€l ramy3i B YKpaiHi Ta 3a 1 Me)KaMH.

3asioysaura naykogo-mexuiunoio 6i6riomekoro

1E3 im. €.0. [lamona HAH Yxpainu
Csimaana Isanenxo

TexH. AiarHocTUKa Ta HEPYNHIBHUIN KOHTponb, 2023, Ne1
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MixranyseBun y4u60BoO-aTecTaLinHUNA LIEHTP
IHCTUTYTY enekTpo3BaptoBaHHs iMm. €.0. NaTtoHa HAH YkpaiHu

Mporpamun npodecinHoil niaroroBkn Ha 2023 p.

- . Ctpoku
Wudp HanmeHyBaHHA nporpamu TpuBanictb P
kypey npoBefeHHA
1. NMigBnweHHA kBanidikauii iH)keHepPHO-TeXHIYHUX NpauiBHUKIB

101 | MinTBepmKerHs NpodeciitHoi KOMMETEHTHOCTI KOOPAMHATOPIB cepTudikaLlis 3 Twxhs (1121) BepeseHb, KOBTEHb
(kepiBHuKiB) 3BaproBanbHuX pobiT 3rigHo ACTY 1SO 14731 «KoopauHalis o TpaBeHb, MUMeHb,

102 | 35apioBanbHutx pobiT. 3aBnaHHs i dhyHKi» pecepTudikauis 241 ucTonan

103 Po3twmpenHs obnacti ceptudikadii KoopanHaTOpiB (KepiBHIKIB) 3BaptoBanbHUX PobiT 6r XOBTEHb

106 TexHiuHe KepiBHNLITBO 3BapioBaNbHUMI POBOTaMM NPU PEMOHTI Ailounx | MIATOTOBKA i aTecTalis 2 ks (721) 32 Y3roKEeHHAM

107 TpybonpoBogis (nig TMCkoM) nepearecraljis 22t 3 3aMOBHUKOM

109 TexHiyHe KepiBHULTBO poBOTaMK MO KOHTAKTHOMY CTUKOBOMY 3BapIOBaHHIO 3ari3HUYHMX Perok. 72t NIOTUA-TPYAEHb
MigroToBka i aTecTaLis ronis KOMiCilt 3 aTecTaLlii 3BapHWKiB - eKCepTiB 3 TWXKHS .

1 YkpalHCbKOro atectaliiHoro kKomiTeTy 3sapHukis (YAKS3) (11271) KBITEHE, TPyACHH
Po3wwmpeHHs obnacti aTectauji ronis komiciit 3 atectauji 3BapHukiB — excnepTis YAK3 (3rigHo HMAOTM

112 8r TpaBeHb, rpyaeHb
0.00-1.16-96)

Po3wmpenHs noBHoBaxeHb excnepTis YAK3 Ha npaBo atecTallii 3BapHuKiB

1121 g0 ICTY EN SO 9606-1 821 HepacHs
Po3wwmpeHHsi noBHoBaxeHb excrieptie YAKS Ha npaBo aTecTallii 3BapHuKiB nnactmac

122 | yigno JICTY EN 13067 721 TpaseHs

13 (*)aXIBU,II?lTeXHOJ'IOFI‘-IHI/IX cnyx0, BiANOBiAANbHIX 3a opraHisaljito 2 Tt (72 1)

) ] ) aTecTaLii 3BapHuKiB
MigroToBka i aTectauis — - — -
’ o .. | chaxiBuiB Cryx® TEXHIYHOrO KOHTPONIO, BIANOBIAANBHMX 3@ KOHTPOMb 10 Mipi KOMMNEKTYBaHHS
ureHiB Komicili no atectaji ! : :
114 BADHUKIE: 3BapHMX 3'€HaHb (BKMOYaKOUM CreLjianbHy NiaroToBKy A0 aTecTayii 2 TwkHs (74 1) rpyn
P ’ Mo Bi3yasnbHO-ONTUYHOMY METOZY KOHTPOIO)

115 chaxiBLjiB cyx6 OXOpOHU NpaLi NignpuemMcTs 2 TWkHs (74 1)

116 Po3wmpenHs obnacti aTectauji YneHis KOMiciit no atecTaLlii 3BapHWKIB — (axiBLiiB TEXHOMONYHNX 6r ToaBEHb
cnyxb no 3saproBaHHio (3rigHo HIMAOIM 0.00-1.16-96) P
Po3LumpeHHs noBHOBaXeHb YNEHIB KOMICIl No aTecTaLyii 3BapHUKiB — haxiBLiB TEXHOMOMYHUX CyXD

17 o 32r -

M0 3BaPIOBAHHIO Ha NpaBo aTecTauji 3BapHukiB 3rigHo JCTY EN ISO 9606-1 1o Mipi KOMNIEKTYBaHHS!

18 Po3LwmpenHs noBHOBaXeHb YNEHIB KOMICIl Mo aTecTaLyii 3BapHHKiB — (haxiBLiB 3 TEXHIYHOTO KOHTPOIO ot rpyn
Ha npaBo aTectalii 3BapHukis 3rigHo ICTY EN ISO 9606-1

. . . L . . civeHb, 6epeseHb,
[inTBEpAKEHHS NOBHOBaXeHD (NepeaTecTallisl) roniB KOMIciil 3 aTecTalii 3BapHuKiB - ekcnepTis YAK3

119 R 32r TpaBeHb, XOBTEHb,

3 PO3LLUMPEHHSAM NOBHOBaXEHb Ha NpaBo aTecTauii 3sapHukiB 3rigHo ACTY EN 1SO 9606-1 nucTonan
chaxiBLyiB TEXHOMOMIYHMX CMIYO MO 3BapIOBAHHIO 3 PO3LUMPEHHSM .
b ciyeHb, bepeseHb,

120 MOBHOBAXEHb Ha NPaBo aTecTali 3BapHuKiB 3rigHo ACTY EN ISO 9606- 32r
[igTBEpAKEHHS NOBHOBaXeEHb | 1 TpaBeHb, XOBTEHb

121 (ne[.)elavlTe(:Taqm) HIeHIB haxiBLiB 3 TEXHIYHOTO KOHTPOSIO 16T
Komicit no atecraujji — - - TIOTIN, TPaBeHb,

122 3BADHIIKIE: Q)axml_ug__a TEXHIYHOTO KOHTPOTIO (BKITHOYaKOYM Cnew. MiAroToBKy A0 361 UEHD

aTecTauji no Bi3yanbHO-ONTUYHOMY METOAY KOHTPOIHO) )KOBTeHL

123 haxiBLiiB 3 OXOPOHM npaLi 16T

130 MikHapoaHWA iHXeHep i3 3BaproBaHHS 453/ 128 1*

132 MixHapoAHuiA TEXHOMOT i3 3BapIOBaHHS 372/91 1 KBiTeHb. MICTONA

134 MixHapoaHuii cnewjarnicT i3 3BapioBaHHs 248/60 r* ' A

135 MepeniaroToska daxisLyis MiXHapoaHui NPaKTUK i3 3BapioBaHHs 14r

136 3BapIoBanbHOro BUPOBHULTBA | MixHapoaHWi An3aitHep (KOHCTPYKTOP) i3 3BapioBaHHS 40r 3a y3rofkeHHsm 3 MI3

137 no nporpamax MixHapoaHoro MOBHOIO piBHS 2301

140 | iHCTUTYTY 3BaptoBaHHs (MI3) i3 - 170
— | NpWUCBOEHHAM KBanidikayii: MixHapogHuit CTaHJJ,apTHOlI'O PIBHA r

139 iHcnekTop i3 6a30B0ro piHsi 15T BepeceHb

3BapioBaHHA chaxiBLiB, ki MatoTb kBanidikaLlito

149 «MbxHapoaHWI iHxeHep / TexHonor i3 76/78 1

3BapIOBaHHs»

141 o . . cnewjarnbHa nigroToBka i atectayis 2 TkHs (727T) TMNEHb
MeTanorpadiuHi AOCTIKEHHS METaNIB i 3BapHUX -

142 3'eiHaHb nepeatecraLs 2 KBITEHb, NUMEHD,

BEpeceHb

143 | disuko-MexaHiuni BunpobyBaHHs MaTepianis i 3sapHux | CriewianbHa niaroToska i atecralyis 2 TixHs (7271)

144 3'eaHaHb nepeatecraljis 20r 1o Mipi KOMNIEKTYBaHHS!

145 | EMiciitHuit cnekTpanbHUit aHania (CTUNOCKOMioBaHHS) cnevyjanbHa nigroToska i atecrayis 2 TWKHS (74 1) pyn

146 MeTanis i cnnasis nepeatecralis 2r

151 BmpoﬁHmHTBo 3BapIoBaNbHIX MaTepiania: opraisais, 2 Tk (72 1) 32 Y3roKeHHsM
TeXHOMOrii | CucTeMM yNpaBniHHS SKICTIO 3 3aMOBHUKOM
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TemaTuU4Hi ceMiHapu (MOXn1Be NPOBEAEHHS HA TEePUTOPIi 3aMOBHIKa)

161

HopmaTueHO-TeXHiYHa JOKYMeHTaLis y 3BapioBaribHOMY BUPOGHULITBI, CTaH | NepcriekTuai

2 i (167T)

GepeseHb, YepBeHb,

)KOBTEHb
) . - . . KBITEHb, YEPBEHb,

162 3abe3neyeHHs AKOCTi 3BaptoBaHHs. BUMOrM HaLioHanbHUX i MiXXHApO4HMX CTaH4apTiB 2 pHi(161) )KOBTGI‘-I)b

163 BurotoBneHHst KoHCTPyKLi i3 cTani 3rigHo Bumor CTY EN 1090 32r NOTUIA

2. NipBuweHHA kBanicikauii negaroriyHMX npauiBHUKIB cUcTeMU N

ranysi 3BaproBaHHA

pocpecinHoOi ocBiTU B

203 NigBuLLeHHs kBanicikaLlii MaicTpiB (IHCTPYKTOPIB) BUPOBHUHOTO HaBYaHHS i3 3BaptoBaHHS 10r 58 VaTOMKEHHSM
204 NinsuieHHs kBanicikalyii BUknagavis cnevjianbHuX AUCLMNAIH NPOMECIRHO-TEXHIYHMX HABYANbHYX 3aknafis 40r 3¥!aM(p)lBHI/IKOM
M0 HanpsIMKy «3BaproBaHHs»
3. NMpodpecinHa nigrotoBka, NnepenigroToBkKa i NigBuLEeHHA KBanidikauii
KkBanicpikoBaHux poOGiTHUKIB B rany3i 3BaproBaHHs i CNOPiAHEHUX TeXHOSOriN
(3 npucBoeHHAM kBanidpikawlii BiAMOBIAHO A0 HALOHaNbHOI | MKHAPOAHOT KBaniikaLliiHnx cuctem)
KypcoBa nigrotoeka 3BAPHUKIB:
301 PYHHOrO fyroBOro 3BaptoBaHHs nokpuTmy enextpogamy (MMA) (3 mprcBOEHHSM HaLioHarTbHO | MixHapoaHoi kearicikavyi) | 9 TvkHiB (356 r)
302 PYYHOTO [lyroBOr0 3BaptoBaHHA HEMnaBKiM METaneBnM enekTpoaoM B iHepTHUX rasax (TIG) 5 TkHiB
(3 NPUCBOEHHAM HaLjioHamnbHOI | MixkHapoAHoI kBanidikaLlii) (19271) ) I'IOC_TiI7IHO,
MeXaHi30BaHOTO /lyrOBOro 38apIOBaHHS NNaBKVM ENeKTPOAOM B 3axucHiX rasax (MIG/MAG) 7 TUKHiB (iHAuBinyansHia
304 . e g niaroToBKa 3a
(3 MPMCBOEHHSAM HaLliOHANbBHOI | MiXHAapOAHOI kBanidikayii) (2761) MOZVILHOW
306 aBTOMATUYHOrO JYroBOro 3BapLOBaHHS Nia (hOCOM / B 3aXMUCHUX rasax 3 TxHs (11271) Texﬂgnoriero)
308 KOHTaKTHOrO (NpecoBoro) 3BaptoBaHHs peiiok 3 atecTallieto BignosigHo ACTY EN 14732 3 TkHs (11271)
309 nnacTmac (3saptoBaHHsi Tpyb6onpoBogiB 3 nonieTuneHosux Tpy6) 3 atectayjieto BignosigHo go ACTY EN 13067 | 5 tuxHis (196 r)
MiaroroBka 3BapHUKIB No nporpamax MixkHapogHoro iHCTUTYTY 3BaplOBaHHS i3 NPUCBOEHHAM KBanidikadiii:
310 MixHapoaHmit 3BapHuK kyTosux LwBiB (IFW) 3 atectaujieto no EN 1SO 9606-1 130-21012 nocTiitHo,
312 | MixHapoaHuit 38apHIK niockux 3'egHanb (IPW) 3 atectauieo no EN 1SO 9606-1 250 - 380 12 (iHpnsinyanbHa
315 | MikHapomHwii 38apHyk Tpy6 (ITW) 3 atectaiero no EN ISO 9606-1 360 - 510 2 ”ﬁgg;ﬁiﬁzf
318 MixHapozHui npakTuk-3BapHuk (IWP) 3 atectauieto no EN 1ISO 9606-1 35-153 r2 TEXHOMoriet0)
MepeniarotoBka 3BAPHUKIB i3 npucBoeHHaM kBanidikauii «MixxHapogHun 3BapHuk»: (IFW, IPW, ITW)
391 nepeniaroToBka 3BapHIKIB Py4HOTO AYroBOrO 3BaptoBaHHs nokputumu enektpopamn (MMA) 3 aTecravjieto no 76-1122 N
ACTY EN ISO 9606-1 ~ NoCTIMHO,
- - - (iHpmBinyanbHa
32 nepeniaroToBka 3BapHUKiB MEXaHI30BaHOTO AYroBOTO 3BapIOBaHHA MIaBKUM €MeKTPOZIOM B 3aXUCHUX rasax 76-11212 nigroToeka 3a
(MIG/MAG) 3 atecTauieto no JCTY EN ISO 9606-1 MOYTIBHOI0
323 nepenifroToska 3BapHMKiB PY4HOrO AYroBOTO 3BaptOBaHHSI HEMMABKMM METaneBUM eNnexkTPO[OM B iHEPTHIX 76-112 12 TexHonorieto)
rasax (TIG) 3 atecraujeto no ICTY EN I1SO 9606-1
MipBuweHHs kBanidikauii 3SBAPHUKIB:
330 PY4YHOrO [lyroBOrO 3BapoBaHHs MOKPUTUMI eneKkTposamu 2 TkHA (721) MocTiiHO,
331 | pyyHOro iyroBOro 38apHOBaHHSI HEMMABKM METaneBnM eNIeKTPOAOM B iHEPTHIX rasax 2 TKHS (72 7) (iaveinyanbHa
- nifroToska 3a
333 MeXaHi30BaHOro AyroBOro 3BaptoBaHHs NaBkvM enekTpoAoM B 3axvucHux rasax (MIG/MAG) 2 kKA (721) MOy MbHOIO
334 MEXaHi30BaHOro 1yroBOro 3BapioBaHHs MOPOLLKOBUM ApPOTOM 2 TWKHS (7271) TEXHOMOTi€l0)
KypcoBa nigrotoBka KOHTposiepiB HePYNHIBHOIO KOHTPOJIHO:
343 CnevjianiaaLyist — Bi3yanbHO-OMTUYHNI KOHTPOSb 72/196 3
344 | Cnevjianisatyis — pagiorpacbiuHuit KOHTPOMb 72/196 13 iHAVBiAYanbHa
345 Cneujani3aLiisi — ynbTpa3ByKoBUI KOHTPOIb 721196 1° niAroToska
— : - 33 Y3roMKEHHAM
346 CneujaniaaLjist — MarHiTOnopoLLUKOBII KOHTPONb 72/196 3 33MOBHYKOM
347 CneuianisaLisi — kaninspHuii KOHTPOMb 72/196 1°
4. ATecTauis nepcoHany 3BapioBalfibHOro BUpooHULUTBa
NpOBOAMTLCS N0
400 ATecTaList KooparHaTOpIB (KepiBHUKIB) 3BaptoBanbHUX pobiT BianosigHo Ao ACTY ISO 14731 8r 3aKiHYEHHIO kypciB
101-109
401 CneuianbHa nigrotoBka i atecTaujis 3BapHukis BignosigHo fo HIMAOIM 0.00-1.16-96 i cTaHpapTis 79¢
ACTY EN ISO 9606-1,2,3,4,5, ACTY ISO14732
402 [opaTkoBa i no3ayeproBa atectaljis 3BapHykis 3rigHo 3 HMAOMM 0.00-1.16-96 241 NOCTINHO
403 MepiognyHa aTecTalisi 3eapHukiB BignosigHo go HMAOTMM 0.00-1.16-96, ACTY EN ISO 9606-1,2,3,4,5 32r
405 CneuianbHa niaroToBka i atecTaLlisi 3BapHuKiB aBiaLliitHoi npomucnioBocTi BignosigHo o ACTY ISO 24394 72t
406 [NepiognyHa aTecTallis 3BapHUKIB BiANoBigHO [0 MixHapoaHoro (eponeicskoro) ctaHaapty EN ISO 9606-1 241
407 CneuianbHa nigroToBka i atecTajis onepaTopis aBTOMATUYHOTO 3BaptoBaHHS NNABNEHHAM BignoBiAHO 40 72¢ MOCTiHO
cranaapty AICTY ISO 14732
CnevjianbHa nigroToBKa i aTecTais 3BapHHKIB Ha JOMYCK A0 BUKOHAHHS!
411 . . ’ . 3 Tkns (1121)
3BaptoBasnbHiX PobiT Npy PemMoHTI Aitounx MaricTpanbHux TpybonpoBoais (nif TUCKOM)
412 MepioanyHa aTecTais 3BapHUKIB Ha JONYCK 0 BUKOHAHHS 3BaproBabHIX POBIT MpW PEMOHTI Aitoumx 32 33 Y3roMKEHHAM
marictpanbHux Tpy6onpoBoziB (Mif TMCKOM) 3 3aMOBHUKOM
3 MepioanyHa atecTauis onepaTopiB-3BapHIKiB KOHTAKTHO-CTUKOBOTO 3BaptoBaHHS peltok BignosigHo fo ACTY 3

1SO 14732 i COY 35.2-00017584-030-1:2009 (npoBoanTbCs Mo 3akiHYeHH kypcy 308)
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ATecraluis 3BapHukiB nnactmac ignosigHo fo JCTY EN 13067 (3BaptoBaHHs TpybonpoBogis 3

npoBoAnTLCA NO

44 nonieTnneHoBux Tpy6) 3aKiH4eHHi kypey 309
MepioanyHa aTecTauis 3BapHUKIB MnacTMac (3BaptoBaHHsi Tpy6onpoBoAiB 3 nonieTuneHoBux Tpyb)
15| signosigro so ACTY EN 13067 821 Wosaprany
421 32/3.6 / 6:1 (I
piB) r
YNbTPa3ByKOBUl KOHTPOIb 40/48 1 72/80
423 1144
(Il pi) r*
427 CneuianbHa nigrotoska 36[/)?; ZE ( iHoMBioyanbHa
neq)eKTOCKF’”'C..T.'B ) pagiorpaciyHuit KOHTPOMb 40/48 / 76/80 MAroToska
430 [0 cepTudikaii 3rigHo 1152 33 Y3rOMKEHHAM
OCTY EN 9712 U 3 3aMOBHIKOM
(I'piB) T
16/20/30 (I
433 pi) r*
Bi3yamnbHO-ONTUYHMIA KOHTPOMb 20/24 1 35/40
436 170
(Il pi) r*
448 [NepeatecTallist onepaTopiB-3BapHUKiB KOHTAKTHO-CTUKOBOTO 3BaptoBaHHS Peiok BignosigHo Ao sumor ACTY 39 Tt

ISO 14732 i COY 35.2-00017584-030-1:2009

5. TpeHiHrn, TecTyBaHHS i NniaTBepAXXeHHA KBanidikauil

[MpodbeciliHe TecTyBaHH i NiaTBEpMKEHHS KBanidikaLyii 3BapHIKIB MeXaHi30BaHOTO [lyroBOr0 3BaproBaHHs

_ 5
501 nnaBkuM enexkTpogom B 3axucHux rasax (MIGIMAG) 4-ter
502 [MpodeciiiHe TecTyBaHHA i NiATBEPIXEHHS KBanidikaLlii 3BapHWKIB py4YHOro AYroBoro 3sapioBaHHs HEMMaBkUM 4_1215
MeTanesyM enekTpoaom B iHepTHUX rasax (TIG)
[MpodheciiiHe TecTyBaHHs i MiATBEPAKEHHS kBanidikaLjii 3BapHNKIB Py4HOro AyroBOro 3BaptoBaHHS NOKPUTUMM 5
503 4-16T
enekrpogamv (MMA)
512 [MpaKTu4Hi TPEHIHMM 3 Pi3HUX CocoBiB 3BaprOBAHHS 8-32r°

3a Y3rOKEHHAM
3 3aMOBHMKOM

- Tpusasicmb HABYAHHS BU3HAYAEMbLCA 3aseXHO 8i0 6a3080i MpogeciliHoi nid2omosku i 00csidy pobomu y 38apH8AILHOMY BUPOBHULMEI.
- Tpusarsiicme HABYAHHS 3a1eXUMb 6i0 crieyianizauji.

- Tpusanicme HaBYaHHSA BKA3YeEMbCA 8 HarnpasseHHi OCIT (opaaH ro cepmudpikauii nepcoHay).

1
2
3~ Tpusanicme Npo2pamu 8U3HAYAEMbCA 30 PE3ysIbMAMAMU 8XiOH020 MECMYBaHHS.
4
5

- Tpusanicms Npo2pamu 3aaexums 8id ymos i xapakmepy surpobyeaHs.

NEPEANNATA 2023

E-mail: paton_muac@ukr.net, http://muac.kpi.ua

30 y3200eHHAM i3 3AMOBHUKAMU MOXIUBE MPOBEOEHHSA HABYAHHS 10 IHWUX MPO2PAamMax, Wo He 8sililinu 8 daHull nepestiK.
Ha nepiod HaBYAHHSA CryXa4am HAOOEMBCA HUMJIO 3 O/IAMOHO 30 20MIBKY.
Bapmicme HaB4YAHHSA BU3HAYAEMbLCA NMPU YKAAOAHHI 002080pY.

Lnsa npuliomy Ha HaBYGHHSA HEOBXIOHO HAMPABUMU 3AABKY i3 3a3HAYEHHAM WUGpy Kypcy, KinbKocmi ghaxisyie i mouwimosux pexsiaumie
nionpuemcmea.

YKpaiHa, 03150, m. Kuis, Byn. AHTOHOBMYA, 56 Ten. (044) 294-61-65; 294-61-67, 200-82-80, 200-81-09,

BaprticTe nepeannaTy Ha ApykoBaHi BepCii )XypHanis®, rpH.
Kyprann - - -
MicsiLb KBapTan niBPOKY piK
«ABTOMaTU4YHE 3BaptoBaHHs», BUAaeTbecs 3 1948 p.,
12 Bunyckis Ha pik. ISSN 0005-111X. MNepeannatHui iHgekc 70031. 280 840 1680 3360
«CyuacHa enektpomeTanyprisi», Bugaetscs 3 1985 p., _ 280 560 1120
4 Bunycku Ha pik. ISSN 2415-8445. MepepnnatHui inaekc 70693.
«TexHiYHa AiarHocTuKa Ta HepPYMHIBHUIA KOHTPOMbY,
BuaaeTbes 3 1989 p., 4 Bunycku Ha pik. ISSN 0235-3474. - 280 560 1120
MepepnnatHui iHaekc 74475.
«The Paton Welding Journal»**, Bugaetbcs 3 2000 p.,
12 BunyckiB Ha pik. ISSN 0957-798X. NepeannaTtHui ingekc 21971. 560 1680 3360 6720

*BapTicTb 3 ypaxyBaHHAM 4OCTaBKM PEKOMEHAOBAHOW 6aHAEepPoII0.
** ¥ypHan «The Paton Welding Journal» micTuTb cTaTTi, OTpMMaHi Big aBTOpIB 3 yCbOro CBITy i BUBIPKOBO Nepeknagmn Ha aHrNiicbKy MOBY cTaTeli 3
YKypHanis «ABTOMaTUYHe 3BaptoBaHHA», «Cy4acHa enekTpomeTanypria», « TexHiyHa AiarHOCTUKa Ta HePYMHIBHUI KOHTPObY.

MepeannaTy Ha XXypHann MoKHa oGOPMUTU NO KaTanoram nepeannatHux areHuin «YKPMOLTA», «Mpecay, «Mpec LleHTp», «AC Megia» Ta y BUuaaB-
HWUTBI. MepeannaTta yepes BUAABHULITBO 3 10600 MicALA Ha t0OMIN TEPMIH, B T.4. Ha NONepPeAHi NePioAM Ta OKPEMI CTaTTi, MOYMHAKOUM 3 NEPLLOro

POKY BUAQHHA.

Mepednaama Ha enekmpoHHY 8epcito #ypHaie.
BapricTb nepeannatv Ha eNeKTPOHHY BEPCito KYPHaNiB AOPIBHIOE BAPTOCTi NepeananaTi Ha APpyKOBaHy BepcCito. BUnycku KypHany HagcunatoTbea
eNeKTPoHHoto nowToto y dopmarti pdf abo gna IP-agpecn kKomn’toTepa nepeaniaTHUKA HAAAETLCA AOCTYN A0 BifNOBIAHUX apXiBiB XKypHany.
Mepednaama 4Yepe3 calim sudasHuymMsa:
https://patonpublishinghouse.com/ukr/journals/as/subscription, https://patonpublishinghouse.com/ukr/journals/sem/subscription
https://patonpublishinghouse.com/ukr/journals/tdnk/subscription, https://patonpublishinghouse.com/eng/journals/tpwj/subscription
Ha caiti BugaBHmuTBa y 2023 p. 4OCTYMHI ANA BiIbHOTO KONitOBaHHA BUMYCKM KypHanis 3 2007 no 2021 pp.
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JIOCATHEHHST AJUTUBHUX TEXHOJIOT'TA
JUIS BIIBYJOBU VKPATHCBHKOT TPOMUCJIOBOCTI, HAVKH
TA IHXUHIPUHTY

MixXHapOAHUN 1HCTUTYT Cy4YaCHHX TEXHOJIOTIH
(MICT) y cniBpoOGiTHHLTBI 3 KHIBCBKMM akageMiYHUM
yHiBepcuTeToM, TipoekToM Academ.City Ta MixkHapo-
HUM IHCTUTYTOM Oi3Hecy 7-8 rpynns 2022 p. B roremni
«Hamionansauit» (M. KuiB) mpoBenu ykpaiHo-amepH-
KaHChKY OHJIaiH-KOH(epeHLito «/locsarHeHHs aanTuB-
HUX TEXHOIIOTIH s BiOY/IOBH YKpaiHCHKOT TIPOMKC-
JIOBOCTI, HAYKH Ta IHXKUHIpUHTY». KoH(epenis Oyna
MIPOBEJIEHA 3a CITPUSHHAM Ta y4acTIo crieriaicTiB [H-
CTUTYTY eJekTpo3BapioBanHs iM. €.0. [Tatona HAH
VYkpainu. Tema noii: HalicydacHiIni TOCSTHEHHS a/id-
TUBHHX TEXHOJIOTiH 1 3D-mpyKy Ta iX BUKOPUCTAHHS
y BiIOy10Bi YKPaiHCHKOI IPOMHUCIIOBOCTI, IHXKUHIPUH-
Ty Ta Haykd. Y KoH(pepeHIlii MpUuiHHsIIN yIacTh Kpa-
Il CBITOBI PO3POOHHMKH TEXHOJOTiH, BUPOOHUKU 00-
JIaIHAHHSA, TIPOTPAMHOTO 3a0e3MeUeHHsI Ta MaTepialis,
a TaKoX TMPOBIJHI yKpaiHChKi (axiBIi AaHOT raysi,
sIKi OOTOBOPIIIM CydYacHI TPEH/IH y aJIUTUBHHUX TeX-
HOJIOTIisSIX, OCTAaHHI JOCATHEHHS B 00JIaHaHHI Ta Ma-
Tepianax, MUTaHHs 1HKEHEPHOI OCBITH [UIsl Cy4aCHUX
TeXHONOT1# 3D-npyKy, HAWHOBIMI TOCATHEHHS aTu-
TUBHHUX TEXHOJIOTiH y MeauuuHi. [lo ygacti B poborti
koH(pepeHtrii Oyau 3amponieHi YKpaiHChbKi MPOMUC-
JIOBII, & TAKOXK KOMIIAHIi, [0 BXKE MPALIOKTh 3 TEX-
Homorismu 3D-npyKy, BUKIIagadi Ta CTYJIEHTH iHXKe-
HEPHHX CHelialbHOCTEH, TH)KEHEPH, 3alliKaBIcH] Yy
moOy0Bi Kap’epu y Taily3i AW3aiHy Ui Cy4acHOTO
BHPOOHHUIITBA.

[1ig yac koHdepeHwii Oy0 MPOBEAEHO YOTUPH CEKLIIi:

» CyuacHi TPeHIN B aTUTUBHUX TEXHOJOTISIX

54

Haouxaemo yxpaincoky mexnonoeiuny pegontoyiro

* OcTaHHI IOCATHEHHS Y aJJUTUBHUX TEXHOIIOT1sIX/

/3D-npiHTIHTY

* [mxeHepHa ocBiTa sl AAUTUBHUX TEXHOJIOT1N
* HoBiTHI amuTHBHI TEXHOIOTI1 y METUITHHI.

Jlo mieHapHUX BUCTYIIB OyJI0 3aIy4eHO JiepiB
ramysi, po3poOHHUKIB 0O0NMagHAHHS Ta MPOTPAMHOTO
3a0e3IeueHHs, PEeICTaBHUKIB POBITHIX HABYAIb-
HUX 3aKJa/iB 1 HAYKOBUX yCTaHOB. 30KpeMa, 3 J10-
noBigsamu Buctynuin FOmkun Tennep (PALITRA,
CILIA), Mapk A6mup (Additive Manufacturing Users
Group AMUG, CHIA), Anexc Memxkipinki (Formlabs
Ohio, CIIIA), Kanym Crroapt (SPEE3D, CIILIA),
Owmep Tropan (Stratasys, CILIA), JImurpo KoBanmsayk
(UepBona XBuis, Ykpaina), Metbto Kpecci (MIT,
CIIA), Cepriit Bepetiok (Hoocdepa, Ykpaina),
Kepim I'enk (Synopsys Simpleware division, CIIIA),
Maxkcum Pycunux (IE3 im. €.0. [latona HAHY,
Vkpaina), FOpiit boromon (KuiBchkuii mosiTexHIUHUI
iHcTuTyT iM. 1. Cikopebkoro, Ykpaina) Ta iHIIi.

ITix yac KoH(epeHiii 1oMmoBiIayul Ta y4aCHUKH 00-
TOBOPHJIM Cy4acHi TEHJEHLIi B 3acTocyBanHi 3D-npyKy
Ta HOBI PO3POOKH arapaTHOTO Ta MPOTPaMHOTo 3abe3re-
YeHHs1, MaTepiaiiB, a TAKOXK aKTyaJbHi MUTAHHS HAYKO-
BUX JOCIIKEHB, IHHOBAIIHOI ISUTBHOCTI Ta iHKEHEP-
HOI ocBiTH. OCHOBHUM aKI[CHTOM MaHEJIbHUX JUCKYCIH
OyJIM TIepCTIEKTHBH CITIBITPaIll YKPaiHChKUX Ta aMepH-
KAHCHKHX KOMITaHIM Ta CIIELIAIICTIB B KIIFOYOBHX aACIIEK-
Tax PO3BUTKY aJIMTUBHOTO BUPOOHULITBA B YKpaiHi.

3a marepianamu caity
https://iimt.com.ua/3d-conference-2022

3acnoeanuii y 2022 p. ma posmawiogsanuil y m. Kuesi, Miic-
Hapoonutl incmumym cyuacnux mexuonoeii (MICT) € oceimuim,
Q0CTIOHUYBKUM MA THHCEHEPHUM YEeHMPOM, AKUN NPUHOCUMD
HatlcyuacHiui iHocenepHi ma eupobHuyi mexnonozii ¢ Ypainy.
MICT mae na memi 0onomozmu YKpaiHCoKuM iH)CeHepam y 6u-
KOPUCIAHHKI HALICYYACHIULO020 NPOSPAMHO20 3abe3neueHHs | 00-
JIAOHAHHsL 015l GUPOOHUYMEA, Wob donomoemu 6i0HOSUMU Mma
poszsunymu ykpaincoky npomuciogicmo. MICT — npsamuil winax
OJ1A YKPAIHCLKUX [HoHCEHEePi6 Ha C8IMOBULL PUHOK Nepedosux mex-
nonoeitl. I[lpoepamu MICT ocobnuso 30cepedarceni, are He 00-
MedACYIOMbCS, MEXHONO2IAMU adumusHozo eupooruymea. MICT
006 ’€0nye UpOOHUKIE 00IAOHANHS, PO3POOHUKIE NPOSPAMHO20 3~
be3neuents, HayKosyis, iHJicenepis, DI3HeCMeHis, KT 3ayiKaeieHi
6 PO3BUMKY IHIHCEHEPHO20 Ma BUPOOHUY020 nomeHyiany Yxpainu.

Iemopia Kuiscvkoeo akademiunoeo ynieepcumemy (KAY) nouu-
Haemocs 3 Kuiscokozo 6io0dinenns Mockoscbkozo ¢hisuxo-mexuiy-
Hozo incmumymy (KB M®TI), axe O6yno cmeopene 3a iniyiamusu
bopuca €seenosuua lamouna 3 memoro 3abe3neuumu MoNHCIUBICTIb
YKpaincokum cmyoenmam, wo Hasuanucy ¢ MO@TI, nosepmamuce
i npayrosamu 6 Yrpaini. ¥V 1997 p. KB M®TI peopeanizosano y
Disuxo-mexuiunuil HagyarvHo-Haykosuti yenmp (OTHHL]) HAH
Vipainu, ay 2016 p. 6y10 ymeopeHo 0epircagHy HayKosy yCmaHosy
«Kuiscoruil akademiunuii ynieepcumempy, 3a sxum KAY ymeopeno
winaxom peopeanizayii @THHI] HAH Yipainu.
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HoBuHM YKkpaiHCbKOro ToBapucTBa HePYMHIBHOIO KOHTPOIIO Ta TEXHIYHOI AiarHOCTUKMN

HOBUWHU YKPATHCbKOIO TOBAPUCTBA
HEPYWUHIBHOIO KOHTPOIIO TA TEXHIYHOI AIATHOCTUKU
yneHa €Bponencbkoi Peaepadii 3 HEPYWHIBHOroO KOHTPOJHO
yneHa MixxHapogHOro KOMiTeTy 3 HepyMHIBHOIO KOHTPOJIO

Llanoeni wumaui sxcypuany!
[Toumnaroun 3 MbOrO HOMEpY B KypHam «TexHidHa AlarHOCTHKA Ta HEPYyHHIBHUN
KOHTPOJIBY 3aII0YaTKOBY€EThCSI HOBa pyOprka — « HoBruHI YKpaiHCHKOTO TOBapUCTBA
HEPYWHIBHOTO KOHTPOIO Ta TEXHIYHOI AIarHOCTUKW». Y Hil OyayTh MyONIiKyBaTUCs
ctarti ipo HOBI TexHoorii HKT/I; BucBiTIIIOBaTrcs HOBMHM B Tally3i CTaHIapTH3a-
mii 1 cepruikamii nepconany 3 HK; odroBoproBarucst mpoOiieMHi MATaHHS, 3 SIKUMHU
CTUKAIOTHCA CIEIIaNiCTH, 0 PO3POOISAIOTh TEXHOIOT11, TpriIaau i BUKOHYI0Th HK;
HajaBatucs iHpopMaIiiHi MaTepianu mpo pisHoMaHiTHI 3axoau 3 HK B Ykpaini Ta 3a
KOPZOHOM 1 y4acTh y HUX YKPATHCHKUX CIEIiaJliCTIB TOIIO.
Lz pyOpuka BigkpuBaeThcs Ha 3aminy [Hpopmamiiinomy Oronetenro YT HKT/I «HK-irdopm» (o apyxy-
BaBcs it wieHiB YT HKTJ) 3 MeToro GLIbIIoro oXoIuieHHs CIemiallicTiB, 0 MPAIIo0Th Y Tally3i Hepyi-

HIBHOTO KOHTPOJIIO 1 TEXHIYHOI TIarHOCTHKH.

3ampomryemo Bac, mraHoBHI ynTadi, Oparn ydacTs B iHpOpManiiHOMY HAaIlOBHEHHI Mi€i pyOPUKH 1 HaJICH-
JIATH JUTsl Ty OJTiKallii B Hil MaTepiaiy, 0 MOXYTh 3aliKaBUTH YNATadiB XypHaiy. Llei po3ain Takox Oyne
myOmKyBaTHucs Ha iHTepHeT-caiiTi ToBapucTBa: www.usndt.com.ua.

T'onora YT HKT]]
mpod. B.O. Tpoimpkuit

HNEOEKTOCKOIIIA 3BAPHUX 3’°€IHAHb, MOHITOPUHTI
CTAHY KOHCTPYKUIN PAAIOCKOIITYHUMHA 3ACOBAMHU

B.O. Tpoiubkuii

VY kpainax €C 3 2003 p., a B Ykpaini 3 2016 p.
nie crapgapt ISO 5817-2016, 3a sikum yci 3BapHi
LB MONIIAIOTHCA Ha TpH piBHI sikocTi: D, C, B. Pi-
BEHb SIKOCTI Ma€ BKa3yBaTHUCh Y KOHTPAKTaX Ha BUTO-
TOBJICHHS 3BapHUX METAIOKOHCTPYKIIiK. Posmipn Ta
KUTBKICTh JOITYCTUMHUX TIOp, KpaTepiB, HaTIKaHb, ITiJl-
pi3iB Ta iHmMMX Ae(EKTIiB Mg piBHIB skocTi D Ta B
BIJIPI3HAIOTHCA HA TIOPSOK. 3BapHi IIBU sSKOCTi B He
MOXYTh OyTH 37aHi 03 pe3ynbTariB AeeKTOCKOITIT.
SAxmo 3 Best (B) He Buitnuio, To nependayeHi pos-

paxyHKH 3a OibII HU3BKOIO sIKicTIO (C), 3 HUKYOIO
BapTicTiO. PeMOHT nomyctumuii uie Jyist msis D.

ICHYIOTh JIeCSATKH METOJIIB OI[IHKH SIKOCTI 3BapHHUX
LIBIB, MMPOTE HAOUHIIIMMHU € paaiorpadiuHi i peHTre-
HOTEJNEBI31iHI qocmimkenHs. [leprmi 3acToCOBy€EThCS
rmoHasn 100 pokiB, ApyTi — HEMIOAABHO 3aBISKU PO3-
BHUTKY ONTOEICKTPOHIKH.

B IE3 im. €.0. ITaToHa 3aCTOCOBYETHCS TEXHOIOTIS
MHUTTEBOTO ITU(POBOTO PEHTTCHOTEICBI3IHOTO KOHTPO-
mo (PTK) Ha ocHOBI (ITHOOpPOCKOTIIYHIX 1 TBEPAOTITH-

ITniBkoBHi paxiorpadiuHuii KOHTPOJIb OLM(POBYBaHHAM peHTreHorpaM: 1 — kaceTa 3 IIBKOI0; 2 — IPOLEeAYPH 00pOOKH ILTIBKH; 3 —

CKaHyBaHHS 3HIMKa; 4 — 1udpoBe 300paskeHHs

2

PeHTreHoreneBi3iifHIil KOHTPOJIb 0€3 MPOMiIXHUX HOCIIB iH-
dbopmamii: 1 — TBepAOTINBEHUN TEepeTBOPIOBaY; 2 — HU(PpPOBE
300paKeHHs
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3rigHo 3i crangaprom JICTY ISO 17636-2 nposeneHo pamiariiauii
KOHTPOJTb 3BAPHKX 3’ €/THAHB 13 3aCTOCYBAHHSM IIU(POBHX JICTEKTOPIB
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HUX nerektopiB. lle HalimBuIImMiA 1 HaleIIeBIINI
crnoci0 oTpuMaHHS UPPOBOTO 300pakeHHs 1e(heKTiB
B EJICKTPOHHOMY BHIJISIIL, 11I0 HE BUMAarae o0Ja HaHHs
JUTSL 3UMTYBaHHsI Ta 00pOOKH, 4acy, BATPATHUX MaTepi-
QJIiB, CIIEIiaTbHUX PUMIIICHb, SKi MOTPIOHI JJIS TITiB-
koBoi paniorpadii. B IE3 HanaromkeHo BUTOTOBIICHHS
takux neperBoproBadiB PTK (Ilarentn Yipainn NeNe
111374, 113257, 120338, 135146).

CrauionapHi peHtreHiBebki amaparu PYIT 150/300 i «Excrpa-
BONBT-360» B peHTreniBebKiit tadoparopii IE3 im. €.0. [Tatona HAHY

B IE3 po3po0iieHO yHIKaJIbHY TEXHOJOTiIO0 TaH-
reHIialbHOTO R-IIpoCcBidyBaHHS, MO TO3BOJISE BU-
3Ha4YaTH 3aJMIIKOBY TOBIIMHY METAally, 3a30pU MixX
OOIIMBKOIO 1 TiTOM TPyOHW, BUNMYHICHUU CTaHIAPT.
Taky TexHonorito BuposapkeHo Ha AEC.

Ha pucynky mokaszaHo ¢parMeHTH TEXHOJOTIl
TaHTeHIITHOTO MPOCBIYYBaHH TiJd 00epTaHHI: a —
KOJIbOPOBa CEJICKLis paaialiiHOro 300paskeHHs CTiH-
KU TpyOH Ta ii Teroizonsiuii giamerpoM 60 MM 3 TOB-
[IAHOIO CTIHOK 5 MM 1 TOBIIMHOIO 130111 2 MM; 6
— cXeMa TaHTeHI[IHHOTO MPOCBIYYBaHHS CTIHKH TPY-
ou; 6 — pesynsrar PTK.

PeHTreHoTENEBI31HHII KOHTPOJIb CTHKOBUX 3’€/JHAHB apMarypH (a) i
TpyO Masioro miamerpa (6): 1 — mpKeperno BUPOMIHIOBaHHS; 2 — MiHia-
TIOPHHUI TBEP/IOTUTLHII TIEPETBOPIOBaY; 3 — OJIOK reperiadi U(poBHX
300pakeHb; 4 — BUBEIICHHS

CucreMa nudpoBoi 00poOKHM peHTreHorpaM: a — pobode Miclie oneparTopa, 6 — 300pakeHHs] BUXiTHOI pEeHTIT€HOTPaMH 3BapHOTO
3’€IHaHHS, 8 — 300paKEHHS PEHTTEHOTPaMH 3BapPHOTO 3’ €JHAHHS MiCiIs TH(POBOTO KOHTPACTYBAHHSA, & — CTPYKTYypa MPOTrPaMHOTO

3a0€e31eUeHHS
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& 2

PenrrenoreneBi3iiiHUil KOHTPOJIb HAa OCHOBI
PaioCKOIIYHOTO MepeTBOpIoBaya CTaleBOi TPyOH
JiaMeTpoM 57X5 MM: a — cxema NpOoCBidyBaHHS: 1 — BU-
TIPOMIHIOBAY;, 2 — 3BapHMIT 11I0B, 3 — (IyOpECIIEeHTHHI
€KpaH, 4 — oNTHYHMIA 00’ €KTHB 1 Biieokamepa; 6 — R-ne-
TekTop 25x125%110; 6, 2 — HEraTMBHE Ta MO3UTUBHE 30-
OpaykKeHHsT 3BapHOTO II1BA, IPOCBITYBAHOIO HA EJIIC

Pesynpraru 3mmBanas 10 PTK-30iMKiB y eauny mudpoBy pazmio-
rpamy (Ilarent Yipainu Ne 145831)

3actocyBanHs MiHiaTiopaux [133-mepeTBopio-
Ba4iB I PEHTTCHOTENEBI31HHOTO KOHTPOIIO Aaj0
MOILITOBX JI0 pO3p0OOK HOBUX TexHoJorii. Tak, mo-
€IHAHHA KOHTaKTHOT'O BEIMKO(OPMATHOTO MPOCBi-
YyBaHHS, Ha IKOMY HaMiualoThbCsl 30HH MOKIUBUX
NPUXOBAHUX JIEPEKTIB, 1 MOAANIBINE BiJancHe BiJ
noBepxHi posramryBanHs ceHcopa PTK Bucoxoi po3-
JUIBHOT 3[aTHOCTI JIO3BOJIMJIO BUBUATH B PCATIbHOMY
yaci CyMHIBHI 30HH BEJIUKOT0 00’€KTa, BUMIPIOBATH
pO3MipH Ta po3TallyBaHHS B HOMY BHYTPIIIHIX Je-
(hexTiB y peasibHOMY Yaci 6e3 BUKOpHUCTaHHS R-1oi-

Asronomunii R-amapar (1), mo nepemi-
IIy€THCSl HA MarHITHUX Konecax (2)
B3/IOBXK 3BapHOro 1mBa (3), i R-meperso-
proBau (4), 110 TePEMIIIy€eTHCS IO 30B-
HIIHIN 1 BHYTPINTHIA TOBEPXHIX TPYO
BEJIMKOTO JliaMeTpa MPH IPOCBITyBaHHI
4epe3 J1Bi (a, 0) 1 oHY (6, 2) CTIHKN

®oro R-amapara Apina-05 Ha pyxomiit
MarHiTHiil riaropmi, po3TaloBaHiii Ha
Tpy6i I 920x12 3 MArHITHIMH KOJIECAMH
& 110 MM i CTOIIOPHIM MarHiTOM

BOK, MPOBOJUTH MOHITOPHUHT (PrO3eIsKiB aBialliitHUX
anapariB 31 3HAYHUM TEPMIHOM EKCIUTyaTallii TOIIO.
PentreHoresneBisiiiHi nepeTBOproBaui Ta R-amaparu
Ha KoJiecax, HaBe/ieH1 Ha (ororpadisx, Aat0Th IiKaBi
pileHHs 1yist TPYO.

BnpoBamxyeTbes niHIHHANE TEepeTBOPIOBAY, 110
CKJIaJAE€ThCA 3 MIHIATIOPHOTO BHCOKOUYTIHBOTO
[133-cencopa tumry S10810-11 dipmu «Hamamatsuy»
1 THYYKOIO HampsSMHOIO, TI0 SIKiH IepeMilly€eThes ek
ceHcop. Y mporeci KOHTPOJIIO CEHCOP BUKOHYE 3YIIMH-
KU TPUBAIICTIO KibKa ceKyHI. Tak, nmepedyBatoun y
011 BUIIPOMiHIOBaHHS R-amapary, nepemintyerbes Mi-
niattopauii [133-cencop. Ha pucyHky Buie mokasa-
HO 10 PTK-3HiIMKiB po3Mipom 24x36 MM, III0 Bi/IIOBI-
naroTh 10-TH 3ynuHKam ceHcopa. SmoHChKH ceHcop
S10810-11 mae po3mip mikcens 25 MKM, pPO3PSIIHICTh
ALIIT 14 6it, WiFi nepenauy /10 KoM 1oTepa.

Yac oTprMaHHs TAKOTO JICIEBOTO IU(PPOBOTO PEHT-
TeHIBCHKOIO 3HIMKA 3aiiMa€ He OlTbIie OMHIET XBIIHHH,
po3nitbHa 3naTHicTh — 20 map JiHii Ha 1 MM.

PTK ®IO3EJISIKIB JITAKIB I T'EJIKOITEPIB 31 3HAYHUM TEPMIHOM EKCILIYATAIIII -
HIJIAX 10 PATYBAHHSA ITACAYKUPIB

B [E3 3anpornoHoBaHO BUKOPHCTOBYBAaTH KOCMid-
He BUTIPOMiHIOBaHHS (TareHT Ykpainu Ne 149201) mnst
MOHITOPHHTY CTaHy KOPITyCiB JIITaKiB, TE€IIKONTEPIB,
KOCMIYHHX arapariB 3i 3HAUHUM TEPMiHOM EKCILTY-
aTartii, Kl 4acTo pyHHYIOTHCS depe3 MPUXOBaHi i
00mMBKOIO TpimmHA. PFr03eIsIKI JTITATFHUX armapariB
BiZIYyBarOTh BEJIMKI BiOpaIlii i MPakTHYHO HE MAIOTh pe-
CYpCHHX 0OMEKEHb, SIKi € TSI BCIX MEXaHIYHHX BY3JiB.

[Tomyk npu-
XOBaHHX JIePEKTiB
hrozensKy Moxe
311ACHIOBATUCS Ha
OCHOBI IPHUPOIHO-
ro KOCMIYHOTO pa-
niamifinoro Qomy,
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KWW y CTalllOHapHUX 3€MHUX YMOBaxX MoOke OyTH
MOCHJICHUH 30BHIIIHIMU BUnipoMiHtoBauamu. [Ipu 3a-
MIPOTIOHOBAHOMY MOHITOPHHTY TIEPIIOI0 MPOIEAYPOIO
€ BUBYCHHS KapTHHU R-(oHy 3a 101moMororo 1o3ume-
TpiB Ha OCHOBI JTIYMJIBHUKIB [ eiirepa, sIKi pearyrorh Ha
KOKHUW KBAaHT TaMMa-BUIIPOMIHIOBaHHS. |[HTEHCUB-
HicTh R-(hoHY B 103UMeETpax MEepeTBOPIOETHCS HA 1H-
TEHCUBHICTb 3BYKOBOIO curHaiy. Lle no3Bosnse mBua-
KO 1 TOYHO BCTAHOBHTH MICIIS TPIIITHH ITiJT OOIITMBKOIO,
SIKI MO>KHA BUBYHTH Ha PEHTICHOTENEBI3ifHOMY MO-
HiTopi. Tak MOXHa BCTaHOBJIIOBATH PO3MIpH TPIIIUH
Ta 1HIIMX NPUXOBAHUX MOLIKOMKEHb KOPIYCY, SIKUX
Moxe OyTu myxe Oarato. PTK-nepeTBoproBaui omnmca-
HO BHIIE Ta B XKypHaJi « TexHi4YHa JIiarHOCTHKA Ta He-
py#HiBHUI KOHTpOIBY», Ne 3, 2020.
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HABYAJIbHUN NOCIBHUK
«MOHITOPHUHI CTAHY KOHCTPYKUIU (BBEAEHHSA B [TIPO®ECIIO)»
Buoasrnuymeo HB® «Ilumepcepsicy, popmam A4, 962 kxonboposux inocmpayiti

[lepma yacTMHA KHUTY IPUCBSYEHA OCHOBAM Jie-
(dbekTockomii, BoHa
LiKaBa MOYNHAIOYNM
(axiBism, a iHII —
SBJIAIOTH COOOI0 Ha-
BYAJIbHI IUIAKaTH Ta
OpHTiHAJBHI CTATTI,
3aM03MYEeH] 3 Npo-
BigHUX TpodeciiHuX
xypuanis CIUIA,
Anrnii, Himeuunnn

Ta HITUX KpaiH.
[IpencraBneno Gararo marepiailiB 3a HOBUMHU
texHonorisiMu HK. B ocranHi poku mo4aB mimpoko
3aCTOCOBYBATUCS PyXOMHUU PEHTIC€HOTENEeBI3iHHUN
KOHTpoJb. Jedekrockomictn YkpaiHu HaBUMIH-
Csl BUTOTOBIIATH HEJIOPOTi, TOPTATUBHI, JUCTAHITIN-
Ho kepoBani PTK-nmeperBoproBaui, 3a JOTOMOTOIO
SIKMX MOXJIMBO BHUKOHYBAaTH MOHITOPHMHI TEXHid-
HOTO CTaHy OyJb-sKHX 00’€KTiB, BUTOTOBICHUX 3
Oynb-sikux marepiaiiB. [loprarusai PTK-nepeTBo-
proBavi MOXKYTh OyTH CTBOPEHI Ha OCHOBI MiHIaTIOP-
Hux ctoMaronoriyaux [133-maTpuie abo Ha OCcHO-
Bi (DIFOOPOCKOTIIYHUX E€KPaHiB Ta ONMTOCIEKTPOHIKA
BHCOKOT PO3I1IBHOT 31aTHOCTI, IKa BUKOPHCTOBY€Th-
cs B acTpoHOoMii. OOuBa pillIeHHS TO3BOJISITh BUKO-

nyBatu HK y peanpHOMy yaci 6e3 3aTpaTHUX Ma-
tepiamiB. Taki PTK-TexHomorii 3 4acom 3MeHIIATh
3actocyBanHsl ¥Y3K i MOBHICTIO BUTICHSTH TUIIBKOBY
pazniorpadiro.

Y KHM31 onMcaHi OpHUTiHANIBHI PILLIEHHS 3 MarHITHOIO,
KaITUTSIPHOTO Ta 1HIIIMX METOJIIB HEPYHHIBHOTO KOHTPOITFO.

ABTOp minuThes 6aratopiuauM nocBinom [E3 im.
€.0. larona, inmmx opranizauiit HAH Ykpaiunu, aB-
TOpiB JIOTOBiJIEH, 1110 OyJM NPEACTaBICHI HAa HAyKO-
BUX KOH(epeHLisX YKpaiHCHKOrO TOBapHUCTBA HEpyH-
HIBHOT'O KOHTPOJIIO Ta TEXHIYHOI 1arHOCTHKH.

VY KHH31 OpeACTaBIeHI OCHOBU HEPYHHIBHOTO
KOHTPOJIIO SIKOCT1 METaJIOKOHCTPYKLiH, ra3o- Ta Ha-
(TONPOBOIB, €IEMEHTIB 3aTI3HUYHOTO TPAHCIIOPTY,
NpoAyKuUii MammHOOYAyBaHHs, OCYIUH BHCOKOTO
TUCKY, KOMITO3ULIHHUX Marepiaiis, a Takox 120 Tex-
HOJIOTi{ Ta HABYAJIbHUX IUIAKATiB 3 MOHITOPHHTY CTa-
HY KOHCTPYKLIH.

[Tin xepiBaUIITBOM 1Tpod. B.O. Tpoinkkoro, 3aBia-
yBaua Bigainy IE3 im. €.0. [laTona, BUKOHaHO YnMa-
JI0 POOIT 3 OILIHKH SKOCTI Pi3HUX CIIOPYII, pO3POOICHO
0araTto METOAMK pajialliiHuX, MarHITHUX, aKyCTHY-
HUX, ONTHYHUX, TEIUIOBUX Ta 1HIIMX METOAIB OL[IHKH
CTaHy MarepiaiB.

Iputimaromvcs 306K HA 3AMOBLEHHA KHUSU!
ndt@paton.kiev.ua, larimart@ukr.net, usndt@ukrnet

HOBUWHU B I'AJTY31 CTAHJAAPTU3ALIIT

Hakazom Ne288 Bin 28 rpymnst 2022 p. A1 «Ykpaincekuii HayKOBO-AOCTIAHUN 1 HABYAIBHUHN [IEHTP MPO-
OneM cTanmapTH3allii, cepTudikarii Ta SKOCTI», SKe BUKOHY€E (DYHKITIT HAIlIOHAIBHOTO OPTaHy CTaHAapTH3aIlii,
npuitasaTo 20268 eBporreticbknx HopMaTuBHUX MoKyMeHTiB CEN/CENELEC sx HarionansHi HOpMaTHBHI 10-
KYMEHTH METOJIOM IiATBepKEHH 3 HaJaHHsIM YuHHOCTI 3 31 rpymas 2023 p.

3HaYHy KUTBKICTh ITUX CTAHAAPTIB CKIAAI0Th CTAH/IAPTH 3 HEPYHHIBHOTO KOHTPOJIIO, TIEPEITIiK SKUX HaBe-

JCHO HMXKYC.

Ne Ilo3Hauenns Hasga
JCTY EN 16602-70-15:2022 . - Lo
1 (EN 16602-70-15:2021, IDT) INapanTisa kocMmiuHoi npoaykuii. Yactuna 70—15. HepyiiHiBHUIA KOHTpOIIb
) JACTY EN IEC 62976:2022 (EN IEC IIpomucnoBe oGnagHaHHs HEPYITHIBHOTO KOHTpOItO — JIiHiHNKIT mprucKoproBayd
62976:2019, IDT; IEC 62976:2017, IDT) CJICKTPOHIB
3 ACTY CEN/TR 15135:2022 3BaproBanHs — [IpoekTyBaHHs Ta HEpYHHIBHUI KOHTPONb 3BAPHUX IIBIB
(CEN/TR 15135:2005, IDT) P POCKTY py p P
4 JCTY EN ISO 13588:2022 (EN ISO HepyiiHiBHHIT KOHTPOJIb 3BapHUX HIBIB. YIIBTPa3BYKOBHI KOHTPOJIb. Bukopu-
13588:2019, IDT; ISO 13588:2019, IDT) CTaHHS TEXHOJIOT1i aBTOMaTH30BaHOI (pa30BaHOT PEIIITKH
JCTVY EN 12799:2022 . Lo >
5 (EN 12799:2000, IDT) [Naiika — Hepy#HHIBHUIT KOHTPOIIb MAsTHHUX 3’ €JHAHD
6 JACTY EN ISO 17405:2022 (EN ISO HepyiiniBHUI1 KOHTPOJIB. YIBTPa3BYKOBUI KOHTPOIb. MeToanka BUIIpoOyBaH-
17405:2022, IDT; ISO 17405:2022, IDT) HsI TIOKPUTTIB, BUTOTOBJICHHUX 3BapIOBAHHSIM, IIPOKATKOIO Ta BUOYXOM
JCTY EN 12799:2022
7 (EN 12799:2000, IDT)/3mina Ne 1:2022 [Naiixa — HepyitHiBHUI KOHTPOJIb MAsSHUX 3’ €IHAHD
(EN 12799:2000/A1:2003, IDT)
] JCTY EN 13925-1:2022 HepyiiniBauii KoHTpOIs. Jlidpakiiis peHTreHiBChKOT0 BUIIPOMiHIOBaHHS Ha
(EN 13925-1:2003, IDT) noNikpucTanigHoMy Ta amopdHomy marepiaii. Yactuna 1. 3araiapHi npUHIMIHT
9 JCTY EN 13925-2:2022 HepyitniBauit koHTpOIB. J{MdpaKiis peHTTeHIBCEKOTO BUIIPOMIHIOBaHHS Ha
(EN 13925-2:2003, IDT) MOJIKpUCTaTiYHOMY Ta amophHOMY Matepiaini. Yactuna 2: [Iponenypu
JCTY EN ISO 18563-3:2022 HepyiiniBauii kOHTpoIb. BH3HAYCHHS XapakTepUCTHK 1 Bepudikarist 06ma-
10 (ENISO 18563-3:2015, IDT; HaHHS Ha YIIBTPa3BYKOBHX (ha3oBaHMX perriTkax. Yactuna 3. KombinoBaHi
ISO 18563-3:2015, IDT) CHCTEMH

58

ISSN 0235-3474. TexH. AiarHOCTUKaA Ta HEPYNHIBHUIN KOHTponb, 2023, Ne1



HoBuHM YKkpaiHCbKOro ToBapucTBa HePYMHIBHOIO KOHTPOIIO Ta TEXHIYHOI AiarHOCTUKMN

1 JCTY CEN/TS 17100:2022 HepyiiniBuuii koHTpob — [leneTpanTHUiT KOHTpONB — ETanonni gororpadii
(CEN/TS 17100:2017, IDT) Ta pO3Mip IHIUKAIIH
JCTY EN ISO 16526-1:2022 Hepvitrisamuii Buui . . .
12 (EN ISO 16526-1:2020, IDT; epyHHIBHUI KOHéEOH; PIMIpI(])Bi;[{H}I Ta (i)IllHKa HaINpyTH PeHTIeHiBCHKOT
ISO 16526-1:2011, IDT) TpyOku. Yactuna 1. Merton aiibHUKA HANIPYTH
" JICTY EN 1330-9:2022 HepyitHiBHHIT KOHTPOJIB. TepMiHOJ‘[OFiH,.LIECTI/IHa 9. TepMi}{H, SIKi BAKOPUCTO-
0. BYIOTh B aKyCTHKO-€MiCIfHOMY KOHTPOII.
(EN'1330-9:2017, IDT) — Ha sawisy ICTY EN 1330-9:2016 (EN 1330-9:2009, IDT)
ACTY EN ISO 18,563_1 :202? HepyiiniBHHI KOHTpOIJb. BH3HaUCHHS XapaKTepUCTHK 1 Bepudikaris oomai-
14 (EN ISO 18563-1:2015, IDT; HaHHs Ha YIBTPa3BYKOBHX (ha3oBaHMX peruiTkax. Yactuna 1. IT
ISO 18563-1:2015, IDT) YIPTPasByko @30BAHMX PCILITKAX. HACTHHA 1. LIpuiann
15 JICTY EN 15305:2022 HepyiiniBHuiA KOHTPOJIE — MeTON aHai3y 3aJUIIKOBOI HAIIPYTH 32 JOIOMOTO0
(EN 15305:2008, IDT) PEeHTreHIBChbKOI Tudpakiil
16 JACTY EN 13925-3:2022 HepyitniBauit koHTpOIB. J{M(paKiis peHTreHIBCEKOT0 BUIIPOMIHIOBaHHS Ha
(EN 13925-3:2005, IDT) MoNMiKpUcTaniYHoMy Ta amopdHoMy Mmarepiani. Yactuna 3: [HcTpymMeHTH
17 JCTY EN 15857:2022 HepyiiniBHuit KOHTpOIL — AKyCTHYHA eMicist — BurpoOyBaHHsI apMOBaHNX
(EN 15857:2010, IDT) BOJIOKHOM TIoJ1iMepiB — CrieniaibHa METOOJIOTIS Ta 3arajbHi KpUTepii OL[IHKH
CTY EN ISO 14096-2:2022 NI . . -
18 J(IEN ISO 14096-2:2020. IDT: HepyiiHiBHuit KOHTPOIT. éTeCTaLu;z[ cll\/I/IQTE?M oun@pyBaHHﬂ paniorpagiunoi
1SO 14096-2:2005, IDT) mtiBku. Yactuna 2. MiHiManbHi BUMOTH
JCTY EN ISO 16526-3:2022 Hepvilisamuii Buui . . ..
19 (EN ISO 16526-3:2020, IDT: Py TKOHGl;(I;IOHLII;. TflﬁlpgolzcagH;ITTa I\(/)IuiHI;Iz:I ;Izlzpym PEHTTEeHIBCHKOT
ISO 16526-3:2011, IDT) PYOKH. HacTiHa 3. LICKTPOMETPHIHHII METOA
20 JCTY EN 17501:2022 HepyitniBauit konTpOIss — TepmorpadiuHuii KOHTPOJIL — AKTHBHA TEPMO-
(EN 17501:2022, IDT) rpadist 3 1a3epHUM 30YKSHHIM
JCTY EN 15305:2022
21 (EN 15305:2008, IDT)/ HepyiiniBHII KOHTPOJIb — METOJ aHAJII3y 3AJIMIIKOBOI HAPYTH 32 TOMIOMOTOI0
IMompaska Ne 1:2022 (EN 15305:2008/ PEHTTeHIBCHKOI Tudpakiil
AC:2009, IDT)
JCTVY EN ISO 21432:2022 HepvilHiBEe BHIDOG C . 6
29 (EN SO 21432:2020, IDT; Py poOysanHs. CTaHIapTHUI METONI BUIPOOYBAHHS JUIsl BU3HA-
1SO 21432:2019, IDT) YEHHsI 3aJIMIIKOBUX HAIPYT METOAOM JU(paKiii HEHTPOHIB
JCTY EN 1330-11:2022 HepyiiniBauii koHTpOsb. Tepminomnoris. TepMiHH, 0 BUKOPUCTOBYIOTHCS B
23 DI . CDMIHOJIC P PHCTOBY
(EN 1330-11:2007, IDT) PEHTTeHIBChKIH qudpakiii Bijt MOJIKpUCTAIIYHUX | aMOp(HHUX MaTepiais.
CTY EN ISO 16526-2:2022 Lo . . . ..
24 %[EN ISO 16526-2:2020. IDT: HepyI/IIéIIfHI/III; KOHTpO;’ILl._IBI/IMI.p}OBaHHSI Ta OLIHKA HALPYTH PEHTICHIBCHKOI
1SO 16526-2:2011, IDT) TpyOku. Yactuna 2. ITepeBipka cTaisocTi METOJOM TOBCTOrO (isibTpa
JCTY EN ISO 14096-1:2022 HepyiiniBHuit kKOHTpOINb. ATecTauis cucteM ol pyBaHHs pagiorpadiuHol
25 (EN ISO 14096-1:2020, IDT; wriBky. Yactura 1. BusHaueHHs, KUTbKICHI BUMIpIOBaHHS ITAPAMETPiB SKOCT1
ISO 14096-1:2005, IDT) 300pa)keHHs], CTAaHJapTHA eTaJIOHHA IUTIBKA T4 KOHTPOJIb SIKOCTI
2 JICTY EN 15856:2022 ge;;};li}:;mnil EEI;;pOIJ;;;IAKKyCTEq;; e;wici;;. iaraJ;LHi TPHHITHITH AE Te-
(EN 15856:2010, IDT) y UL J1e 0po3piHHH(e)Ka)1ne OMY OTOYEHHI, 3a[I0BHEHOMY
27 JICTY CEN/TR 16638:2022 HepyiiHiBHUIT KOHTPOJIb — TECTYBaHHS POHUKAIOYMMH PEYOBUHAMH Ta
(CEN/TR 16638:2014, IDT) MarHiTHAMH ITOPOIIKAMH 32 JOIOMOTOI0 CHHBOTO CBITIIa
28 JICTY CEN/TR 17108:2022 HepyitniBauit koHTposib — OCBITIICHHS i/l Yac IPOHUKHEHHSI Ta MarHiTOIO-
(CEN/TR 17108:2017, IDT) POLIKOBOTO KOHTPOJIIO, XOPOIIIa IIPAKTHKA
JICTY EN 14584:2022 HepyiiHiBHHIT KOHTPOJIB. BPll'lp06yBaH.HH Ha aKyCTHYHY eMiciro_. I[Tepesipka me-
29 (EN 14584:2013, IDT) TaJeBOTO 00T JHAHHS, IO MPAIIOE TTi/I THCKOM ITif] Yac nepeBipku. [lmanapue
) ’ posramtyBaHHs [kepen AE
JCTY EN ISO 18490:2022
30 (EN ISO 18490:2015, IDT; Hepyiinisue BunpoOyBanHs — OriHka rocTpoty 30py nepconaixy HK
ISO 18490:2015, IDT)
. HepyitniBHuIT KOHTPOJIb. AKyCTHYHA eMicis. XapaKTepUCTHKA YCTaTKOBAHHS.
31 é?¥3§§7}§ ;(7);'1212])0,21% Uacruna 2. ExcrumyarariifHi HOKa3HUKH
) ’ — Ha 3aminy JICTY EN 13477-2:2016 (EN 13477-2:2010, IDT)
3 JACTY EN 13100-2:2022 HepyiiniBHUI KOHTPOJB 3BapHUX 3’ €AHAHb HamiB()aOPHKATIB 3 TEPMOILIACTIB.
(EN 13100-2:2019, IDT) YactuHa 2. PeHTreHiBChbK1iA pajiorpadiuyHuii KOHTPOIb
33 JCTY EN 13100-3:2022 HepyiiHiBHMIT KOHTPOJIb 3BapHUX 3’€HAHB HaMiBPaOPHKATIB 3 TEPMOILIACTIB.
(EN 13100-3:2004, IDT) Yactuaa 3. YbTpa3ByKOBUI KOHTPOJIb
JACTY EN 13100-4:2022 HepyiiniBHe BUnpoOyBaHHS 3BapHUX 3’ €IHAHb TEPMOIIACTUYHHX HamiB]a-
34 p
(EN 13100-4:2012, IDT) OpukariB. YactuHa 4. BunpoOyBaHHS BHCOKOIO HAPYTOKO
JICTY EN 16729-2:2022 3ani3H1«I}{He 3actocyBanHs. [HppacTpykTypa. He.pyi/'lHiBHI/II\;I KOHTPOJIb peiok
35 (EN 1 6729-2:2020,'IDT) Ha xonisix. Yactuna 2. KoHTpons peﬁog Ha KOJii 32 JIOTIOMOTOI0 BUXPOBHX
CTpyMiB
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36

JCTY EN 16729-4:2022
(EN 16729-4:2018, IDT)

3anmizHUYHE 3acTOCYBaHHA. [HppacTpykTypa. HepyiiHiBHUI KOHTPOIb Ha
peiikax. Yactuna 4. Kamidikariis nepcoHany ajst HepyHHIBHOTO KOHTPOJIIO Ha
peiikax

37

JCTY EN 16910-1:2022
(EN 16910-1:2018, IDT)

3asi3HuYHE 3acTOCYBaHHs. Pyxomuii ckian. Bumoru 1o HepyiHIBHOTO KOH-
TPOJIIO XOI0BOT YACTHUHH IIPH TEXHIYHOMY 00CITyroByBaHHI 3aii3HuLl. YacTrHa
1. Komicui mapu

38

JCTY CEN ISO/ASTM/TR 52906:2022
(CEN ISO/ASTM/TR 52906:2022, IDT;
ISO/ASTM TR 52906:2022, IDT)

AnnTneHe BUpoOHUIITBO — HepyiiHiBHMIT KOHTpOIb — HaBMHCHE BHSIBICHHS
Je(EeKTIB y METAJICBUX YaCTHHAX

39

JICTY EN ISO 10893-2:2022
(EN ISO 10893-2:2011, IDT;
ISO 10893-2:2011, IDT)/
3mina Ne 1:2022 (EN ISO 10893-2011/
A1:2020, IDT; ISO 10893-2:2011/Amd
1:2020, IDT)

HepyiiniBHuiA KOHTpONB cTaneBux TpyO. YacTrHa 2. ABTOMATH30BaHUIA
BUXPOCTPYMOBHIA KOHTPOJIb CTAJEBUX OE3IIOBHUX 1 3BapHUX TPYO (KpiM TpyoO,
BUKOHAHHX JIyTOBHM 3BapIOBaHHSIM ITiJ] UIFOCOM) ISl BUSIBIICHHS e (EeKTIiB

40

JCTY EN ISO 10893-3:2015
(ENISO 10893-3:2011, IDT; ISO 10893-
3:2011, IDT)/3mina Ne 1:2022 (EN ISO
10893-3:2011/A1:2019, IDT; (ISO 10893-
3:2011/Amd 1:2019)

HepyiiniBHuii KOHTpOIB cTaneBux TpyO. YacTuHa 3. ABTOMaTH30BaHUIA
KOHTPOITb METOJIOM PO3CiFOBaHHS MarHiTHOTO ITOTOKY II0 BCilf OKPY>KHOCTI 6e3-
LIOBHUX 1 3BapHUX TPYO 3 pepoMarHiTHOT CTai AJIsl BUSIBJICHHS ITO3I0BXKHIX i/

abo0 nonepevHux ae(eKTiB

41

JCTY EN ISO 10893-6:2022
(ENISO 10893-6:2019, IDT; ISO 10893-
6:2019, IDT)

HepyiiniBHuii koHTpOIB cTaneBux Tpy0. Yactuna 6. Pagiorpadiunmii KOHTpoIb
IIBa 3BapHUX CTaJIeBUX TpyO juis BusiBieHHs aedektiB — Ha 3aminy JICTY EN
ISO 10893-6:2015 (EN ISO 10893-6:2011, IDT; ISO 10893-6:2011, IDT)

42

JICTY EN ISO 10893-7:2022
(EN ISO 10893-7:201, IDT; ISO 10893-
7:2019, IDT)

HepyitniBauii koHTpONb cTaneBux Tpy6. Yactuna 7. Ludposuit pagiorpadiu-

HHI KOHTPOJIb 3BAPHOTO 11IBa 3BAPHUX CTAJICBHX TPYO Il BUABICHHS Je(ek-

tiB — Ha 3aminy JICTY EN ISO 10893-7:2015 (EN ISO 10893-7:2011, IDT;
ISO 10893-7:2011, IDT)

43

JICTY EN ISO 10893-8:2015
(ENISO 10893-8:2011, IDT; ISO 10893-
8:2011, IDT)/3mina Ne 1:2022 (EN ISO
10893-8:2011/A1:2020, IDT; ISO 10893-
8:2011/Amd 1:2020, IDT)

HepyiiniBHuii KOHTpONb cTaneBux Tpyd. YacTuHa 8. ABTOMATH30BaHUIA yITb-
TPa3ByKOBHI KOHTPOJIb CTAIeBUX OE3LIOBHUX 1 3BapHUX TPYO JUIS BUSBICHHS
nedeKTiB po3mapyBaHHs

44

JCTY EN ISO 10893-9:2015
(ENISO 10893-9:2011, IDT; ISO 10893-
9:2011, IDT)/3mina Ne 1:2022 (EN ISO
10893-9:2011/A1:2020, IDT; ISO 10893-
9:2011/Amd 1:2020, IDT)

HepyiiniBauit koHTpoIb cTaneBux Tpy6. YactuHa 9. ABTOMATH30BaHUH YiIb-
TPa3BYKOBHI KOHTPOJIb JUISl BUSIBIICHHS A€()EKTiB pO3IIApPyBaHHS B CMyTOBO-
MY/THCTOBOMY METalli, [0 BUKOPUCTOBYETHCS JUTsSl BUTOTOBICHHS 3BapPHUX
cTajeBux Tpyo

45

JCTVY EN ISO 10893-10:2015
(EN ISO 10893-10:2011, IDT; ISO 10893-
10:2011, IDT)/3mina Ne 1:2022 (EN ISO
10893-10:2011/A1:2020, IDT; ISO 10893-
10:2011/Amd 1:2020, IDT)

HepyiiniBuuii KoHTpob cTaneBux Tpyd. Yactuna 10. ABTOMaTH30BaHUH
YIBTPa3BYKOBHH KOHTPOJIB 110 BCii OKPY»KHOCTI OE3LIOBHUX 1 3BapHHX CTaje-
BHX TpyO (KpiM TpyO, BUKOHAHUX AYTOBHUM 3BAPIOBAHHSM ITifl (QIIFOCOM) ISt
BHUSIBJICHHSI [IO3/I0BXKHIX 1/a00 monepednux aedexTis

JCTY EN ISO 10893-11:2015
(ENISO 10893-11:2011, IDT; ISO 10893-

HepyiiniBHuii KOHTpOb cTaneBux TpyO. YactuHa 11. ABTOMaTu30BaHMi YIIbT-

46 11:2011, IDT)/3mina Ne 1:2022 (EN ISO a3BYKOBHI KOHTPOJIb 11IBA 3BAPHUX CTAJIEBUX TPYO I BUSBJIEHHS [10310BXK-
pasBy P p py
10893-1:2011/A1:2020, IDT; ISO 10893- HiX 1/a00 monepevnux nedexTis
1:2011/Amd 1:2020, IDT)
JICTY EN ISO 10893-12:2015
EN ISO 10893-12:2011, IDT; ISO 10893- | HepyiiniBHuii KOHTPOJIb cTaneBux TpyO. YactuHa 12. ABTOMAaTH30BaHUHN YIlb-
197 p py Y-
47 12:2011, IDT)/3mina Ne 1:2022 (EN ISO | Tpa3ByKOBHif KOHTPOJIb TOBIIMHU O BCii OKPYKHOCTI OE3MIOBHHX 1 3BapHUX
10893-12:2011/A1:2020, IDT; ISO 10893- | craneBux Tpy0 (kpim TpyO, OTPUMAaHUX JYTOBUM 3BapIOBAHHSM IIijl (PIIFOCOM)
12:2011/Amd 1:2020)
48 JACTY EN 2002-16:2022 AepoxocmivHa cepis. Meranesi matepianu. Metonu BunpoOyBanb. YacTiuna
(EN 2002-16:2019, IDT) 16. HepyiiHiBHUIT KOHTPOJIb. BunipoOyBaHHs Ha MPOHUKHEHHS
. Aepoxocmivna cepis. KBamidikaris i arecTanis mepcoHaty st HepyiHHIBHOTO
JCTY EN 4179:2022 B . . . o
49 (EN 4179:2021, IDT) xouTpomto. — Ha 3aminy ZICTY EN 417?.2017 (EN 4179:2017, IDT) npuitns-
TOTO METOJIOM ITiATBEPPKCHHSI
JACTY CEN ISO/TS 25107:2022 HepyiiniBauii KoHTpONb. HacTaHOBH 1110710 TpOrpaM HaBYaHHS METOIAM He-
50 (CEN ISO/TS 25107:2019, IDT; ISO/TS | pyitniBHoro xonTpomto. — Ha 3aminy JICTY CEN ISO/TR 25107:2015 (CEN
25107:2019, IDT) ISO/TR 25107:2006, IDT; ISO/TR 25107:2006, IDT)
HepyiiniBHHII KOHTPONIb. XapakTepUCTUKU (POKYCHHX IUISIM Y IPOMHUCIOBUAX
5 JCTY EN 12543-2:2022 PEHTTEHIBCHKUX CHCTEMaX, SIKi BAKOPUCTOBYIOTh Y HEPYHHIBHOMY KOHTPOJTI.
(EN 12543-2:2021, IDT) Yactuna 2. Meton pagiorpadii i3 3acToCyBaHHSIM MiKpOKaHAJIBHOI KAMEPH. —
Ha zaminy JCTY EN 12543-2:2016 (EN 12543-2:2008, IDT)
57 JCTY EN 12681-1:2022

(EN 12681-1:2017, IDT)

JIutBo. Paniorpadiunuii kontpons. Yactuna 1. TIniBKoBI MeToqM

60
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53

JCTY EN 12681-2:2022
EN 12681-2:2017, IDT

JlutBo. Paniorpadiunmii koHTponb. Yactira 2. MeToaui3 3acTOCyBaHHAM
1 (POBUX JCTEKTOPIB

54

JICTY EN 17290:2022
(EN 17290:2021, IDT)

HepyiiHiBHIIT KOHTPOIIb. YIBTPa3ByKOBUH KOHTPOJb. JlOCHIiIKEHHS HA BTPATy
TOBIIMHU Yepe3 epo3iro Ta/abo Kopo3io i3 3actocyBaHHsIM Metoxy TOFD

55

JICTY EN ISO 10675-1:2022
(ENISO 10675-1:2021, IDT;
ISO 10675-1:2021, IDT)

HepyiitniBHuii KOHTpOIIb 3BapHUX 1IBIB. PiBHI npuiiManHs ai1st pagiorpadid-
Horo koHTpoiro. Yactuna 1. Craib, Hikellb, THTaH Ta iX crutaBu. — Ha 3aminy
JCTY EN ISO 10675-1:2017 (EN ISO 10675-1:2016, IDT; ISO 10675-
1:2016, IDT)

56

JCTY EN ISO 10675-1:2022
ENISO 10675-2:2021, IDT
(ISO 10675-2:2021, IDT)

HepyiiniBHII KOHTPOMb 3BapHUX IIBiB. PiBHI mpuiiMaHHA A7 pagiorpadiaHo-
ro koHTpoutto. Yactuna 2. Anrominiii ta ioro crtasu. — Ha 3aminy ICTY EN
ISO 10675-2:2018 (EN ISO 10675-2:2017, IDT; ISO 10675-2:2017, IDT)

57

JCTY EN ISO 10863:2022
(EN ISO 10863:2020, IDT;
ISO 10863:2020, IDT)

HepyiiniBHIII KOHTPOJIb 3BapHUX IIBiB. YIBTPa3ByKOBHI KOHTPOJIb. 3aCTOCY-
BaHHs Jqu(pakuiiiHo-4acoBoro merony (TOFD). — Ha 3aminy JICTY EN ISO
10863:2014 (EN ISO 10863:2011, IDT)

58

JACTY EN ISO 12718:2022
(EN ISO 12718:2019, IDT;
ISO 12718:2019, IDT)

HepyiiniBauii KoHTpob. KoHTpons BUXpocTpyMOBHii. CITOBHHK TEPMiHIB.
—Ha zaminy JICTY EN ISO 12718:2016 (EN ISO 12718:2008, IDT, ISO
12718:2008, IDT)

59

JCTY EN ISO 15549:2022
(EN ISO 15549:2019, IDT;
ISO 15549:2019, IDT)

HepyiiniBauit koHTpOIb. BUXxpocTpyMoBHii KOHTpOINB. 3aranbHi BUMork. — Ha
saminy JCTY ISO 15549:2015 (ISO 15549:2008, IDT)

60

JCTY EN ISO 16809:2022
(EN ISO 16809:2019, IDT;
ISO 16809:2017, IDT)

HepyiiniBHuii KOHTPOIIb. YIBTPa3ByKOBE BUMIPIOBAHHS TOBIIMHHU. — Briepiie

61

JCTY EN ISO 17640:2018
(EN ISO 17640:2018, IDT;
ISO 17640:2018, IDT)

HepyiiHiBHMIT KOHTPOJIb 3BapPHUX LIBIB. YIBTPa3BYKOBHI KOHTpOJIb. MeToau,
PiBHI KOHTPOIIOBaHHS Ta OLIHIOBAHHSI.
— Ha zaminy JICTY EN ISO 17640:2018 (EN ISO 17640:2017, IDT; ISO
17640:2017, IDT) Ta ACTY EN ISO 17640:2019 (EN ISO 17640:2010, IDT;
ISO 17640:2010, IDT)

62

JICTY EN ISO 17643:2022
(EN ISO 17643:2015, IDT;
ISO 17643:2015, IDT)

HepyitHiBHHIT KOHTPOJIb 3BapHHX MIBIiB. BUXpOCTpyMOBHiT KOHTPOJIb 3Bap-
HUX IIBIiB METOJOM aHaJIi3y KOMIUIEKCHOI rmommHu. — Ha 3aminy JJCTY ISO
17643:2018 (ISO 17643:2015, IDT)

63

JCTY EN ISO 22232-1:2022
(ENISO 22232-1:2020, IDT;
ISO 22232-1:2020, IDT)

HepyiiniBauit koHTpOIIb. XapakTeprucTuKa i Bepudikaris 00aagHaH s U1
YABTPa3ByKOBOTO KOHTpo 0. Yactuna 1. [Ipunanu. — Po3pobnenHs Hario-
nanbHoro HJ/I va 3aminy JICTY EN 12668-1:2015 (EN 12668-1:2010, IDT),
TIPUIHSATOTO METOIOM ITiATBEPIUKCHHS

64

JCTY EN ISO 22232-2:2022
(EN ISO 22232-2:2020, IDT;
1SO 22232-2:2020, IDT)

HepyiiniBHuiA KOHTpONb. XapakTepucTUKa 1 Bepudikaiis o0na HaHHS I
yJIBTpa3BykoBoro koHTpoiro. Yactuna 2. [leperBoprosaui. — Ha 3aminy JICTY
EN 12668-2:2015 (EN 12668-2:2010, IDT)

65

JCTY EN ISO 22232-3:2022
(EN ISO 22232-3:2020, IDT;
ISO 22232-3:2020, IDT)

HepyiiniBauii KOHTpOMb. XapakTepucTuKa i Bepudikaiis 00aaJHaHHs Ui YiIb-
Tpa3ByKoBOro koHTpoto. HactuHa 3. KomGiHoBaHe o6naaHanHs. — Ha 3aMiny
JICTVY EN 12668-3:2015 (EN 12668-3:2013, IDT)

66

JCTY EN ISO 23243:2022
(EN ISO 23243:2020, IDT;
(ISO 23243:2020, IDT)

HepyiiHiBHUIT KOHTPOJIb. YIIBTPa3BYKOBHI KOHTPOIIb 13 3aCTOCYBaHHIM
peuritok. CIIOBHHK TEpMiHIB

67

JICTY EN ISO 3452-1:2022
(EN ISO 3452-1:2021, IDT;
ISO 3452-1:2021, IDT)

HepyitniBuuii konTposs. KaninsipHauii konTposns. Yactuna 1. 3aranbHi npuH-
. — Ha 3aminy ICTY EN ISO 3452-1:2014 (EN ISO 3452-1:2013, IDT)

68

JICTY EN ISO 3452-2:2022
(EN ISO 3452-2:2021, IDT;
ISO 3452-2:2021, IDT)

HepyiiniBuuit kontposns. Kanimsipauit koutposs. Yactuna 2. BunpoOyBaHHs
nenerpanTiB. — Ha 3aminy JICTY EN ISO 3452-2:2014 (EN ISO 3452-2:2013,
IDT)

69

JCTY EN ISO 9712:2022
(ENISO 9712:2022, IDT;
ISO 9712:2021, IDT)

HepyiiniBHuii koHTposb. KBamidikamis ta ceprudikalis mepcoHany HepyiHiB-
Horo koHTpouto. — Ha 3aminy JICTY EN ISO 9712:2014 (EN ISO 9712:2012,
IDT)

70

JCTY EN 12504-2:2022
(EN 12504-2:2021, IDT)

BunpoOysanns 6etony B KoHCTpyKLisx. YactuHa 2. HepyiiHiBHHIT KOHTPOIIB.

Busnauenns uncina BiZ[CKOKy

TexHIYHUM KOMITETaM CTaHJIapTH3anii YKpaiHW JOpYy4YeHO BH3HAUYHMTH HAIIOHAJBHI CTaHAApTH, MO-
JIOXKCHHSI SIKUX CyIlepedyaTh MOJ0KESHHSIM MPUHHATHX BIAMOBIIHO 3 IIUM HAaKa30M €BPOIEHCHKHUX CTaHJap-
tiB CEN/CENELEC, nputiastu ta sagaru 1o Il «YkpH/IHILl» nmpoTokonu 3acigaHp MO0 iX CKacyBaH-
HS, @ TAaKOK BU3HAYUTH TapMOHI30BaHI HAIIOHAIBHI CTAHIAPTH, 3MIHH Ta ITOMPaBKH 10 HUX, sIKi HEOOXiTHO

CKacyBaTH.

1liocomyesas Anopiii Lllexepo
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[TAM’ATI 10.K. BOHAAPEHKA

Jlupexitis Ta KoJek-
TuB lHCTUTYTY enek-
TPO3BapIOBaHHS 1M.
€.0. Ilatrona HAH
Vxpainu, [IpaBminas
YkpaiHcbKOTO TOBa-
pucTBa HEpyHHIBHO-
ro KOHTPOJIO Ta TeX-
HIYHOI J1arHOCTHKH 3
MIMOOKUM CYMOM CIIO-
BIIIAIOTH, 110 26 Cl4-
Ha 2023 p. Ha 76-My
poIi KUTTA 3YNUHHU-
Jocsl ceple Hauoro
koJsieru i apyra HOpis
KymnpissnoBnya Bonnapenka, kaHaujaara TeXHIYHAX
HayK, BeTepaHa |[HCTUTYTy €JIEeKTPO3BApIOBAHHSA iM.
€.0. Ilatona HAH VYkpaiau, mpoBigHOTO HayKOBO-
ro criBpoOiTHHKA J1aboparopii HaAIHHOCTI 3BapHUX
KOHCTPYKIIiH, KepiBHUKA CEKTOPY arecrallii, cepTH-
(hikarii Ta TEXHIYHOI €KCIIEPTHU3H, WICHA MPABIIHHSI
YKpaiHCHKOTO TOBAPUCTBA HEPYHHIBHOIO KOHTPOJIIO
Ta TEXHIYHOI JIarHOCTUKH, YieHa-KOpECIOHACHTa
TpancnioptHol akagemii Ykpainu, naypeara J{epxas-
HOI TIpeMii YKpaiHu B Taiy3i HayKH 1 TEXHIKH.

10.K. bonnapenko Haponuscs B M. Kuesi. Ilic-
11 3akinyeHss B 1971 p. KuiBcbkoro mosnitexHiqHO-
ro IHCTUTYTY HE3MIHHO IpaIfoBaB B [HCTUTYTI eJek-
Tpo3BaproBanHsg iM. €.0. [Tatona HAH VYxpainu.
VY 1986 p. 3aXUCTUB KaHAUIATCHKY UCEPTAIIilo 3a
(haxom «MeTonu KOHTPOIIO B MAIIMHOOYyBaHHI».
3aiimMaBcst JOCIIKCHHSIMH, pO3pOOKOIO Ta BIPOBa-
JOKCHHSIM 3ac00iB 3a0e3MeUeHHS SIKOCTI B Tally3sax
MamuHOOYyBaHHS, TPAHCIIOPTY, HAPTOMPOBOIIB
Ta XiMI4HOT MpOMHCIOBOCTI. Bin OpaB Ge3nocepe-
HIO y4acTb Y po3poOlli i BIpOBa/XKEHHI CUCTEM He-
PYWHIBHOTO KOHTPOJIO ¥ 3a0e3MedUeHHs STKOCTI Ha
MPOBIHUX MignpueMcTBax: «MocTodym» (M. KuiB),
JporoOuubKuii JOTOTHUHN 3aBOJ, XapLUU3bKH TPyO-
Huii 3aBoJi, KprokiBChbKUil BaroHOOYIBHHUM 3aBOJI,
HB® «3ounm» (M. IBano-®pankiBcbk), BO «Opia-
Hay (M. Kamynr), BukcyHcrkwuii 1 bakuHCchKHi MeTa-
Typriiiai 3aBoau, JKUTOMUPCHKUIN 3aBOJ] METATIOKOH-
ctpykiiii, AT «JHinpoa3oT» Ta Ha OararboX IHIIMX
MIPOMUCJIOBUX TIAMPHEMCTBAX, KEPyBaB poOOTaMHu 3
TEeXHIYHOI €KCIIePTH3U Ta OopraHizaiii BUIpoOyBaHb
3BapHUX KOHCTPYKLil, BUPOOiB, MarepialiB, TEXHO-
JIOTi#, po3poOKaMu CUCTEM YIPABIIHHS SKICTIO 3Ba-
PIOBAJIBLHOTO BHPOOHUIITBA, TOCIIKYBAB IMPOOIEMHU
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Ta METOIN 3a0E3TEUCHHS IKOCTi, TEXHITHO1 €KCIIep-
TU3H, YIOPABIiHHS PU3UKAMHU y 3BaplOBajJbHOMY BH-
POOHUIITBI, TEXHOJIOTIYHUX MPOIECIB 3BAPIOBAHHS Ta
TEXHIYHUX MMOCIYT Yy Tally3i 3BaplOBaHHS 1 HEPYHHIB-
HOT'O KOHTPOIIIO.

10.K. bonnapenko OyB OXHHUM 3 OpraHi3aTopiB
HamionansHOTO arecTaiiiHOro KoMitety YKpainu 3
HEpyHHIBHOTO KOHTPOJIO. YIIPOMOBXK 32 POKiB BXO-
IMB J10 CKJIaAy IpaBiliHHS YKpaiHCHKOTO TOBApPHUCTBA
HKT/, OyB ujieHOM TOBapHCTBa 3BaprOBaJIbHHUKIB
Ykpainu, ToJI0BO0 aTecTalliifHol KoMicii mepcoHa-
7y 3 akpeauranii HanionansHOro areHTcTBa 3 aKkpe-
nuTamii YKpaiHu; 9ieHoM TexHIgHuX komiteTiB TK-
44, TK-78 HamioHanpHOTO OpraHy CTaHIapTH3Aallii,
ayIMuTOpOM 13 cucteMu ympasiiHHs sikicTio «TUV
Reinlandy, aymuropom i3 TpoAyKIIii Ta IOCITYT B CHC-
teMi «YkpCEIIPOy», oguuM 3 y4acHHKIB po3po0-
KM 1 rapMoHi3anii cranaapTiB Ta inmmx HJL y ramy-
31 3BaprOBaHHA, KOHTPOIIO 1 3a0€3MeYeHHS AKOCTI Yy
3BapOBAJILHOMY BUPOOHHUIITRBI, JIeJIeratoM S-i KoMi-
cii «KonTpons i 3a06e3nedeHHs skocTi» MixkHApO-
HOTO 1HCTHTYTY 3BaplOBaHHS, YWICHOM peIaKLiHHUX
paza xxypHaiB « TexHIYHA iarHOCTHKA Ta HEPYHHIB-
HUW KOHTPOIb» 1 «CBapimuk», aBropom Oinbire 200
HayKoBHX cTaTeil Ta 20 aBTOPCHKUX CBIJOITB 1 ma-
TeHTiB. BiH OyB HaropomkKeHU TOASKOI0 «3a 3aciIy-
ru» Jepxcrannapry YKpaiHu, HArpyJHUM 3HAKOM i
ceprudikaroM Mi>KHAPOIHOTO IHCTUTYTY 3BapIOBaH-
HS, TPAMOTOIO «3a 0COOIMBUI BHECOK Y JIIKBIJAIlif0
Hacnhinki aBapii Ha YAEC» MHC VYkpainu, nouec-
HOIO TpaMoTor0 KHUiBCHKOTO MICHKOTO TOJIOBH «3a
BaroMHii 0COOMCTHH BHECOK Y PO3BHTOK IMPOMHUCIIO-
BOCTI, 0aratopiuyHy CyMIIiHHY TpaIfo 1 BHCOKHIA Mpo-
(hecionanizmy, BimzHakow «Kpamomy medexrocko-
micTy» Ykpaincbkoro ToBapuctsa HKT/I, [TouecHoro
rpaMoOTOI0 YKpaiHCHKOI acorialii sIkocTi «3a CIpu-
STHHSI PO3BUTKOBI PYXYy 3@ SIKICTb 1 JIOCKOHAIICTh B
VYkpaiHi».

Opiit KympissHoBua boHnapeHko OyB CBiTIO0IO
JIFOMUHOIO 1 SICKPaBOIO 0COOUCTICTIO, HE3aepeyHUuM
npodecioHanoM B rary3i HepyHHIBHOTO KOHTPOJIO 1
TEXHIYHOI J1arHOCTUKH, JIOJIMHOI0 KOMIIETEHTHOIO 1
J00po3uwinBot0. [IpekpacHi JrICHKI SKOCTI, BUCOKA
epyIuIlis i KOMyHiKaOeIbHICTh 37100yH HOMY aBTO-
pUTET 1 3aciTy’KeHy moBary 1e(eKTOCKOMIUHOI CIib-
HOTHU YKpaiHH.

CaiTiia mam’Th PO HHOTO HA3aBXKIH 3aJTHIIUTHCS
B CEpIIsSIX YCiX, XTO HOTO 3HAB.

IE3 im. €.0. [Tarona HAH Ykpainu
VYkpainceke ToBapucto HKT/L
Penaxuis sxypHay
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KOH®EPEHIII, BUCTABKHU — 2023

08.05 - 11.05.2023

Berlin/Germany Pipeline Technology Conference 2023 EITEP
09.05 - 11.05.2023 . .
New Orleans/USA Digital Imaging for NDE ASNT
09.05 = 11.05.2023 Sensor+Test 2023 AMA Service GmbH
Nurenberg/Germsny

09.05 - 11.05.2023
Johannesburg/South Africa

Africa Automation Fair 2023

Reed Exhibitions South Africa

09.05 —12.05.2023

Control 2023

P. E. Schall GmbH & Co. KG

Long Island/NY/USA

Nuclear Medicine

Stuttgart/Germsny
! IK(LSI;;}%,I?;;}?&B Kondepenuis-sucraska «HepyiiniBauit konTpoas 2023 OKOndtGROUP
16.05-17.05.2023 XXII MixHaponHa HayKOBO-TE€XHI4Ha KOH(EpeHIIis . .
Kwuis/Ykpaina «[MPUJIIAJOBYITYBAHHSI: cran i nepcrieKTHBm» Kl im. Trops Cikopebkoro
18.05 -20.05.2023 . q Guangzhou Julang Exhibition
Guangzhou/China Tube & Pipe Industry Exhibition 2023 Design Co., Ltd.
30'1(231.1.; /(g,lléggégx XXI Mixunapomuuit mpomuciosuit popym — 2023 Mi>KHapOIHUI BHCTaBKOBUH IIEHTP
06.06 — 08.06.2023 The Cofrend Days 2023 COFREND
Marseille/France
19.06 — 23.06.2023 VIII PANNDT — The 8" Pan-American Conference for Nondestructive CINDE
Niagara Falls/Canada Testing — verschoben auf Juni 2025 — postponed to June 2025
21.06.2023 .
Hamburg/Germany MSR-Spezialmesse Hamburg 2023 MEORGA
26.06 —30.06.2023 s :
Columbus/OH/USA 315 Research Symposium ASNT
27Sl(1)gn;l’%69n?gh2n?§3 IAMD Shenzhen 2023 Deutsche Messe AG
27.06 —29.06.2023 .
Sheffield/UK NDE in Nuclear 2023 NUGENIA
03.07-07.07.2023 ECNDT 2023
Lisbon/Portugal 13" European Conference on Non-Destructive Testing FSEND-RELACRE
05.07-07.07.2023 Smart Sensor Korea 2023 Nano Technology Research
Seul/Korea Association
16.07 — 21.07.2023 Fully 3D Conference — 17" International Meeting on Fully
y N Three-Dimensional Image Reconstruction in Radiology and Stony Brook University

18.07 —22.07.2023
Qingdao/China

Industrial Automation Technology And Equipment Exhibition
2023

Qingdao Jinnoc Exhibition Co., Ltd.

15.08 — 17.08.2023
Diibendorf/Switzerland

17" International Symposium on Nondestructive
Characterization of Materials

ASNT

11.09 - 15.09.2023

SCHWEISSEN & SCHNEIDEN

Messe Essen

Essen/Germany
12.09 — 14.09.2023 19" International Conference on Condition Monitoring and NDT
Northampton/UK Asset Management
13.09 - 15.09.2023 Sensor Expo Japan 2023 Fuji Sankei Business i. (The Nihon
Tokyo/Japan po Jap Kogyo Shimbun Co., Ltd.)
20.09 —23.09.2023 CONAENDI & IEV 2023
Frei Caneca Conventio The 39" Non-Destructive Testing and Inspection Conference ABENDI
Center, Sdo Paulo/Brazil and Exhibition

21.09 —22.09.2023
KwuiB/Ykpaina

MixHapo/Ha crieliaai3oBaHa BucTaBka EHeprosoepiraroue
obraHaHHA Ta adbTepHaTHBHI mKkepena eneprii «ISTWE 2023

Mi>KHapOIHMI BUCTaBKOBHUI LIEHTP

18.10 —20.10.2023

7-a MixnaponHa xoHdepeHuis «llomkomkeH s MaTepiasiB mix
Yac eKCIuTyarallii, MeTOA! AiarHOCTyBaHHS i IPOrHO3YBAHHD)

Tepuoninbebkuit HTY

Kuis/Ykpaina

CyyacHi HanpsAMH PO3BUTKY aIUTHBHHUX TEXHOJOTIH

Tepuomnins/Ykpaina (VII International Conference «In-service Damage of Materials: im. IBana [lymros
Diagnostics and Prediction»)
18.10.2023 .
Landshut /Germany MSR-Spezialmesse Landshut 2023 MEORGA
27.11.2023

IE3 im. €.0. I[larona HAH Ykpaian

28.11-30.11.2023

ART'23 14" International Conference on non destructive
investigations and micronanalysis for the diagnostics and

AIPnD Italian Society for NDT

Brescia/ltaly conservation of cultural and environmental heritage
27.05-31.05.2024 20" World Conference on Non-Destructive Testing KSNT
Incheon/Korea (WCNDT 2020)
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IHOBIJOMJIEHHA

13-a €Bpomneiicbka
KOoH(pepeHwis 3
HepYHHIBHOTO KOHTPOJIIO —
ECNDT 2023

3—7 nmunns 2023 poxky,
JlicaGow, ITopryranis

€Bpomneilickka KOH(pepeH-
i 3 HEPYWHIBHOTO KOHTPO-
mto (ECNDT) BBaXkaeThcs TOIOBHOIO MIXKHAPOI-
Hoto nofiero st EFNDT Ta 1i ToBapucTB-4iieHiB.
[Toxist neMOHCTpYE BaXKIUBICTh ILOTO CEKTODY,
MPEICTABISIOUM MOMEHT, Koiu crnipHOoTa HK
(axamemii, IHCIIEKIIIHI KOMMaHIi, aKpeIUTOBaHI
11a00paTopii, IPOMUCIIOBICTH Ta MOCTAYaIbHUKN
06J‘IaI[HaHH$I) JIeMOHCTPY€E Pi3HOMaHITHICTb CBO-
€1 JUSsIBHOCTI Ta KOMIICTCHTHICTB JUIs 3a0e3e-
yeHHs Oe3neku. Lle Takok MOXKIMBICTH Hajaro-
JUTU KOHTAKTH Ta MO3HAMOMUTHUCS 3 CYy4aCHUM
HayKOBO-JIOCJIHUITBKUM TIPOIIECOM 1 00J1aTHaH-
HSIM €BPOIIEHCHKOTO Ta CBITOBOTO CITIBTOBapH-
ctBa HK. Kondepenmis ECNDT 2023 petensHo
CITAaHOBaHa, 11100 OXOMUTH IIUPOKUI CIIEKTP TEM,
3 0COOJTMBUM aKIIEHTOM Ha TEXHIYHHUX 1 HAYKOBUX
acriektax. [Iporpama MiCTUTh HAHOBIIII JOCST-
HEHHS B TaJIy31 IOCIIHKEHb 1 PO3POOOK, a TAaKOXK
3aCTOCYBaHHS HepyWHiBHOro KOoHTpoato (NDT)
y PI3HHUX Tally3sxX mpoMmucioBocTi. [lapanens-
HO MPOXOAUTHME BUCTABKa, sKa TICHO MOB’s3aHa
3 koHbepeHIie. BucraBka 1eMoHCTpye 00J1a1-
HaHHS Ta IHCTPYMEHTH, 5IKi BUKOPUCTOBYIOTHCS
B MPOMUCIIOBOCTI, MIIKPECTIOUH 3B’ 30K MK
JOCITIDKEHHSAMH Ta PO3POOKaMHU Ta IPAKTUIHUM
3aCTOCYBAHHSIM.

Ilpasninua YT HKT][ eusuaec moorcaugicmo
opeauizayii yuacmi YKpaiHCbKux cneyianicmie
6 €sponeiticovkit konpepenyii 3 HK i npononye
yeim badicarouum npuliHAmu 6 Hitl yuacmo. 3eep-
mamucys 00 giye-npesudenma YT HKT]] Kaszaxe-
suua M.JI. (e-mail: kazakevich.m@gmail.com).

7-a MixxnapoaHa KoH(pepeHuist
«IlomkoxkeHHs1 MaTepiaJaiB mijg
yac eKciiyaranii, MeToau
AIarHOCTYBAHHA i
MPOrHO3YBAHHS»

18-20 >xoBTHs1 2023 poky Ha 0a31 TepHoniib-
CHKOTO HAI[IOHAJILHOTO TEXHIYHOTO yHIBEPCHUTE-
Ty imeH1 [Bana Ilymntos BinOyneTscs 7-a MixkHa-
ponna koH(pepentis «IlomkomkeHHsT MaTepiatiB
I1JT Yac eKCIuTyaTallii, MeTOJI 1arHOCTyBaHHS 1
nporuo3yBanHs» (VII International Conference
«In-service Damage of Materials: Diagnostics
and Predictiony).

Opranizaropu 3axoxy — €Bp0nencm<e TO-
BApPUCTBO 3 LINTICHOCTI KOHCTPYKIIN (ESIS)
VYkpaiHChbKe TOBApUCTBO 3 MEXaHIKU pyiiHYBaH-
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HS MaTepiaJIiB TepHominbChbKNi HALIOHAIBLHUHA
TEeXHIYHHUH yHlBCpCI/ITeT im. IBana Ilymros, Di-
3uKo-MexaHiuHui iHeTuTyT im. I'B. Kapnenka
HAH Vxpainu ta [nctutyT npobiem MimHOCTI
im. I.C. Ilucapenxa HAH Ykpainu.

HaykoBi Hanpsimu koH(epeHIIii: MeToau oIli-
HIOBAHHSI, IPOTHO3YBAHHS Ta BUSBICHHS TOLIKO-
JUKCHHS MaTepiaiB, HEPYHHIBHHHA KOHTPOIIb, Me-
TOJIM OIIHIOBAaHHS JIeTpajamii Ta 3ano0iranas
pyHHYBaHHIO, IPOOIEMH BILIMBY CEPEIOBUIIA
Ha PyHHYBaHHs I MILHICTb MaTepiaJis, JIOBrOBI4-
HICTb, UUIICHICTD Ta MOJOBKCHHS TEPMIHY CIIYK-
OM KOHCTPYKIIiii.

PoGoua moBa: aHIIiiichKa.

®opma ydacTi y KOHPEpEHILi: 049Ha, OHIIAHH.
Kinueswii Tepmin peectpaii y‘IaCHI/IKIB — 1 Be-
pecus 2023 poxy. Te3u A0m0BiIeH TPUIMAIOTHCS
1o 1 Bepecus 2023 poky.

Burosnomnieni 10omoBiai micis peneH3yBaHHS
Oyze omy6uikoBano y crneusunycky «Procedia
Structural Integrity», wo inaexkcyeTbest 6asamu
«Scopus» 1 «WoS».

19-ta Mi:xkHapoaHa
KOH(pepeHIIisA 3 MOHITO-
PHMHIY TEXHIYHOIO CTaHy

12—-14 Bepecns 2023 poky,
Hoptremnron, Bennka
Bbpuranis

Kondepenuito opranizosye BINDT y TicHomy
napTHepeTBi 3 MIKHAPOJAHNUM TOBapHCTBOM MO-
HITOPUHTY cTaHy (ISCM) i Tosapucrsom CIIA
3 TEXHOJIOTii 3amo0iraHHs BiIMOBaM MalllMH
(MFPT). Taxke MO€JHAHHS 3yCHIIb LIUX MPOBII-
HUX opraHlsaum CTBOPIOE OIHY 3 HaNO1IbIINX
MO/ TAaKoro pojy Ha AIHCHO MIKHapOAHOMY
piBHI Ta 6a3yeThbCsl Ha JyxKe yCHIMHUX 18-1 MIX-
HApOJHUX KOH(PEPEHLISIX 3 MOHITOPHHIY CTaHY,
opratizosannx BINDT, I[Tepmomy Beecsitnbo-
My koHrpeci 3 CM y 2017 poLli, OpraHi30BaHOMY
BINDT Ta ISCM Ta 71-# mopiuHiii koHpEpeH-
1ii, opranizosaniii ToBapuctsom MFPT.

Illopiuna koHpepeHLis IHCTUTYTY 3 MOHI-
TOPHHTY CTaHy Jae MOJKJIUBICTh yCiM, XTO 3a-
HMa€eThCs MOHITOPUHTOM CTaHy, 3yCTpiTHUCS B
KOM(DOPTHIN 00CTaHOBIII, TOBUUTHCS y BUAAT-
HUX JIIO[IeH y CBOii ramy3i Ta OOMIHATHCS HOBU-
HaMU Ta AyYMKaMH 3 KOJIETaMHU, BOAHOYAC € Yac
JUTSL BITHOBIICHHSI JIPYKOU Ta CTBOPEHHS HOBUX
3HaMOMCTB. 3aBASIKU YMCICHHUM TapajielbHUM
TEXHIYHUM MPE3CHTALSIM, TOCTEPHUM CECIsM 1
IPOMAJICBKUM 3aX0/aM 3 MICLIEBUM KOJIOPHTOM,
0i3HEC 1 BIAMMOYUHOK MOEHYI0ThCS, o0 ra-
paHTyBaTH, 10 CHpaBAl 3HAWJETHCA MIOCh IS
KOYHOTO.
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