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BUSIBJICHHSI N1€(DEKTIB 3a yMOB PI3HOTO OCBITICHHS. PO3IsAgaeTbcsi METOIUKa
BUKOPHUCTAHHSA JIOKCMETPIB.

Oco0aMBOCTAMU 30py JIIOAMHUA € YOPHO-OUe CHPUMHSATTA 32 YMOBH MAajoro
ocBiTiieHHs (10 ~0,3 JI0KC) Ta KOJBOPOBOTO MPH MiABUILEHUX PIBHAX OCBITICHHS.

HoctynHi ans BuUKopuctaHHs aBropamu Jokcmetpu (FO-116, HO117, UNI-T
UT383) mecsaTi Ta COTI 3HAYEHHS JIIOKCIB y TOKAa3HUKAX OCBITJCHHS HE HAMAIOTh.
MiHiManbHl 3Ha4eHHS OcCBiTIeHOCTI “0 miokc” Ta “l JIOKC” 17 XapaKTepPUCTUK
CIIPUHHSTTS 30pOBO1 1H(OPMAIIil BUSBUIUCS HEIOCTATHIMU 32 IUCKPETHICTIO.

[IpoBeneni aBTOpamMM JOCHIIKEHHSI CYO €KTUBHOTO 30pOBOTO CIPUHHATTA 13
3aCTOCYBaHHSIM BKAa3aHOT'O 00JIaJIHaHHS B TpaBHI Micsill 2022 poKy Ha CepeaHiil ais
VYkpainu reorpadivfiil IUPOTI BUSBUIM HACTYITHI OCOOJIHUBOCTI:

1) B nHiuny nopy npu xmapHOMy HeO1 MOKa3HUKH OCBITJIICHOCTI CTAaHOBUJIU
0 mokciB. B Oe3xmapHy HIYHY MOpY HpPH CBITJI 31pOK AHAJIOTIYHUN pPE3yibTaT -
0 mroxkciB. [Ipu cBiTHi 3ipoK 1 TOBHOTO MicsIs - () JIFOKCIB.

2) [ToctynoBe 30inblIEHHS MPUPOAHOTO OCBITIIeHHA Bix 0 mo 1 mrokca
XapaKTepU3yBaJIOCs MOSBOI0 KOJIbOPOBOTO CHPUNHATTS XapaKTEPHUX XPOMATHUYHUX
TOHIB 3€JICHOTO Ta YEPBOHOTO KOJbOpiB. TouHe 3Ha4YeHHS HE 3a(iKCOBAHO Yepe3
00OMeXEeHH, HaKJIaIeH] MOKJIMBOCTSIMHA O0JIa{HAHHS.

3) 3a OCBITJICHOCTI B | JIIOKC 3’ IBUJIOCS 30pPOBE BITUYTTSI CHHHOTO KOJIBOPY.

4) 3a OCBITJIEHOCTI B 5 JIFOKCIB CIIOCTEPIrajiocs BIAUYTTS IOMapaHueBOro Ta
IHIIMX XapaKTepHUX KOJIbOPIB BUAUMOTO J1aNa30Hy CIPUIHATTS €IeKTPOMArHiTHOro
BUIIPOMIHIOBaHHS.

Buxoasuu 3 mpoBeleHUX CIIOCTEPEKEeHb, MOKHA CTBEPIKYBATH, 11O J1ala30H
JMCKPETHOCTI BUMIPIB B 1 JIIOKC, SIKUW HAsiBHUHM y XapaKTEepHUX MapKax JIOKCMETPIB,
JUIS YITKOI UTFOCTPATUBHOCTI KOJIbOPOBOT'O Ta YOPHO-OLJIOTO CHPUMHSATTS 3aHAATO
rpyouid. [{ns cipuiHATTS yMOB JIGHHOTO OCBITIIeHHsS B Mexax 40 - 500 - 10000 mroxc
JTUCKPETHICTH IIJTKOM aJIeKBaTHA.

Knrouosi cnosa: mokcoMeTp, Bi3yaabHHI KOHTPOJIb, MiATOTOBKA (haxiBIIiB.
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Currently, there are not many standards that clearly and comprehensively regulate
the use of array probes or the hardware requirements for eddy current nondestructive
testing (NDT) that use array probes. This article presents some of them:
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1. ASTM International: ASTM E3052 — 16 “Practice for Examination of
Carbon Steel Welds Using Eddy Current Array” (ASTM International, the American
Society for Testing and Materials, is a non-profit organization that develops standards
for materials, products, systems, and services used in various industries worldwide).

2. ASTM International: ASTM E2884 - 17 “Guide for Eddy Current Testing of
Electrically Conducting Materials Using Conformable Sensor Arrays”.

3. American Society of Mechanical Engineers (ASME): ASME BPVC Section
V, Atrticle 8: “Eddy Current Examination™.

4. ASTM International: ASTM E2905/E2905M - 20 “Practice for Examination
of Mill and Kiln Girth Gear Teeth—Electromagnetic Methods”.

5. ENISO 20339:2017 ”Non-destructive testing — Equipment for eddy current
examination — Array probe characteristics and verification” (ISO 20339:2017).

ASTM E3052-16 outlines eddy current NDT of carbon steel welded joints using
array probes, detailing requirements for probes, scanning procedures, data processing,
and acceptance/rejection criteria. It suggests minimum detectable defect size and
control settings but has limitations, including only applying to carbon steel joints and
lacking detailed validation guidance. The standard is a practical guide for the testing
procedure and result assessment to determine joint suitability [1, 2].

ASTM E2884-17 outlines eddy current testing recommendations using flexible
probes for inspecting objects with complex geometries. The standard covers probe
positioning, surface preparation, and data analysis. Flexible probes are advantageous
for faster and more accurate inspection on various surfaces, but expertise in eddy
current testing and specialized equipment is essential for optimal efficiency. This
standard 1s specialized and not applicable to all eddy current testing, and it does not
provide equipment or probe recommendations, leading to potential interpretation
differences [3, 4].

ASME BPVC Section V, Article 8 provides a general overview of eddy current
examination methods, including the use of eddy current probes and techniques for
defect detection. Mandatory Appendix IX and X offer specific guidelines for using
eddy current arrays to detect surface defects in ferromagnetic and non-ferromagnetic
materials, as well as welded connections, respectively. Overall, ASME BPVC
Section V Article 8 provides a foundation for eddy current examination, while
Mandatory Appendix IX and X provide detailed instructions for using eddy current
arrays to detect defects in different materials and welded connections [5].

ASTM E2905/E2905M-20 describes the use of Eddy Current Array (ECA) for
electromagnetic inspection of wheelset teeth. ECA probes consist of an array of wires
connected to electronic instruments to create strong electromagnetic fields and
measure changes in electrical resistance on the surface of the object. This method can
detect a wide range of defects such as cracks, corrosive holes, and tooth bends, and is
capable of quickly scanning a large surface area, providing high-quality data in a
single pass. ASTM E2905/E2905M-20 confirms the possibility of using ECA and
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outlines the characteristics and advantages of this method, but the full text of the
standard is not available to the general public [6].

EN ISO 20339:2017 sets technical requirements for electromagnetic probes used
in surface scanning. It covers probe placement, sensitivity, resolution, measurement
range, error management, probe marking, calibration, and testing methods. Its
advantage lies in the wide range of applications for electromagnetic probes. However,
it lacks instructions for high-speed scanning and deep-seated defect detection in
highly conductive materials, and has limited guidance on surface preparation and
measurement result interpretation. Compared to similar standards, EN ISO
20339:2017 requires probe validation using samples with defects, making it more
practical. It also includes requirements for probe marking and verification. Overall,
EN ISO 20339:2017 is important for defining probe characteristics, but may not be
sufficient for all practical uses [7].

In summary, the standards discussed provide important guidelines for using
alternating current probes for electromagnetic inspection through Eddy Current Array
to examine various materials and components. However, some standards may be
insufficient in describing the characteristics of alternating current probes for detecting
defects in materials with great depth and for operating at high-speed scanning mode.

Keywords: array probes, eddy current nondestructive testing, flexible probes,

surface defects, Eddy Current Array, sensitivity, calibration.
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