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MO>KHO NPEAIOI0KUTh, YTO U TP UCIIOIH30Ba-
HHUH PEAKO3eMEIbHBIX JJIEMEHTOB B KAY€CTBE TeTTe-
PHpYIOIIEH IpUMECH B MIPOIECCe SMUTAKCHATBHOTO
BEIpAIIMBAaHUSA TaKke OYyIeT MOCTUTHYT ITOJIOKH-
TeNbHBINA 3pdexT. OTHAKO TPAAUITOHHO UCTIONB3Y-
MBI MTPH STUTAKCUU KPEMHUS Ta30()a3HbId METOJ
JIETUPOBAHMS HE MO3BOJISET BBOAUTH PEIKO3EMEIb-
HBIE AJIEMEHTHI B COCTaB PACTYIIETO IHUTaKCHAIB-
HOro cijosi. JInst JerupoBaHMsl SHUTAKCHATIBHBIX
CJI0EB KPEMHHMS BO BPEMsS HX POCTa PeAKO3EMENb-
HBIMH DJIEMEHTaMH MOXKHO BOCIIOJIb30BaThCSI METO-
JamMu  TBeprodazHOro JIernpoBaHUs, HamNpHMep,
ra3opaspsaJHbIM B peKUME TICIOLIEro paspsaaa Wid
JIa3epHBIM METOAAaMU.

[Ipu MeTome ra30pa3psAHOTO JIETHPOBAHUS B pe-
KM€ TJICIOIIETO pa3psaa B ra30pa3psaHyro KaMmepy
MTOMEIIAFOTCS SJCKTPOJIBI, COACPKAIINE OCHOBHYIO
JETUPYIOIIYIO IPUMECh U PEIKO3EMETIbHYI0 TeTTe-
pupyromyo mpuMech. K aJekTpomaM peabsBis-
IOTCSL TpeOOBaHUS AIEKTPOIIPOBOIUMOCTH U BEICO-
KOH OJHOPOJHOCTH CBOMX CBOMCTB. B mponecce
JIETUPOBAHMS Ha 3JIEKTPOIBI, COJEPIKAIIHE TPHMECH,
MI0JIaeTCsl BBICOKOE HAampsDKeHHE (HecKoJbKo KB); B
MEXDJIEKTPOAHOM  TPOCTPAHCTBE  (OPMHUPYETCsI
rasopaspsgHast 1asma, cozieprKamas "
JIETUPYIOIIYIO, M TeTTepupymourylo mnpumecu. C
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IIOTOKOM rasa — HOCHUTCIIA NpUMECH IOoNaaaroT B

PEaKToOp SIMUTAKCHAJIBHOTO HapaliruBaHUA n
BCTPAUMBAIOTCA B  KPUCTAUIMYCCKYIO  PCHICTKY
HapamuBaeMoro OIIUTAKCHATIbHOT'O CJ104.
AHaJOTrUIHO JJIA PEAKO3EMCEIILHOTO

TCTTCPUPOBAHUS MOXET OBITh WCIONB30BAaH H
JIa3epHBIA METOJI, KOT/la MaTepHuaj MUILEHU C pell-
KO3eMEJIbHOM MPUMEChI0 HCHapseTcsl Jia3epHbIM
mydoM. KoHIIEHTpamio peKo3eMeNnbHOW MTPUMEcH
B DIIMTAKCUAJIBHOM CJIO€ MOKHO U3MECHATH, PETYJIN-
pPy4 mapaMeTpsl pa3psAaa WM MOIIHOCTD JIa3€PHOTO
U3TY9ICHUS.

[Ipennaraemslii MeTOA BHEAPEHUS T€TTEPUPYIO-
e MpUMECH TPOCT, TO3BOJIIET BO BPEMS POCTa
SMUTAKCUATBHOMN TUIEHKH OJHOBPEMEHHO BBOJIUTH U
OCHOBHYIO U TE€TTEPUPYIOUIYIO MPUMECH, XapakTe-
pHU3YETCs XOpOllIel ynpaBiIsieMOCTbIO.

1. TMununenko, B.A./ B.A. ITununenko, B.B. Topyiko,
AH. Iermuuxuii, A.C. Typuesuu, C.B. IIBenos
MeTo/1bI U MEXaHU3MBbI TETTEPUPOBAHUS KPEMHHEBBIX
CTPYKTYP B [POU3BOJICTBE HHTErPaIbHBIX
MuKpocxeM // TexHONOrusi U KOHCTPYHPOBAaHHE B
MPOU3BOJCTBE MHTErpajbHbIX cxem. —2013. —Ne 2-3—
C. 43-57.

USING WIRELESS DATA TRANSMISSION IN EDDY CURRENT NONDESTRUCTIVE TESTING

Petrik V., Protasov A., Seriy K., Lysenko I.
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
Kyiv, Ukraine

Modern development of technology makes it pos-
sible to find a new application for means that provide
the acquisition, transformation and information trans-
mission through the communication channel.

The purpose of this work is to try to use such tools
to create a universal system for nondestructive testing
of remote objects, information on the state of which is
transmitted operatively over long distances for further
processing and making the necessary decision.

In [1, 2], an analysis of possible technologies for
wireless data transmission in flaw detection was
carried out, and in [3, 4] some were implemented.
However, the coverage radius of the monitored
territory is limited to hundreds of meters.

GSM technology is proposed to significantly
increase the distance at which information can be
collected for wireless transmission to the server. The
most optimal way to transfer data over the GSM
network is to use GPRS technology. The most optimal
way to transfer data over the GSM network is to use
GPRS technology. Its main feature is the ability to
connect permanently a subscriber to the network, i.e.,
the presence of an active virtual communication
channel. For the time of transmission of the data
packet, the subscriber is provided with a real (physical)
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radio channel, which for the rest of the time is used to
transmit packets of the other network users.

Thus, the subscriber does not occupy the physical
channel permanently and therefore pays only for
traffic, and not for the entire session time. As a result,
the cost of transferring a megabyte of information is
reduced significantly. GPRS technology is optimal for
applications in continuous or quasi-continuous
monitoring of production processes, control of mobile
and stationary objects, and for supporting applications
in which the low cost of traffic has a key role.

The maximum possible data exchange rate with the
help of GPRS technology can theoretically reach 170
Kbit / s. As a data transfer channel, the use of a TCP /
IP network is proposed, and the physical protocol is
GPRS. In this case, each of the network devices is
assigned a unique IP-address. With respect to our
system, different options are possible for allocate the
IP addresses of the information processing center (IPC)
and concentrators of control sensor networks.

The most common variant is the presence of a static
IP-address in the IPC, and the subscribers have
dynamic IP-addresses. The static IP-address is
allocated by the IPC not by the cellular operator, but by
the Internet provider when the IPC is connected to the



Cem;u}z 1. Hsmepumeﬂbﬁble cucmemsl U npu6opbl, mexnu4deckue cpedcmga be3onachocmu

Internet through a dedicated access channel (formed
using LAN, ADSL or other technologies).

At the moment, the task of creating a device with a
convenient and flexible data transmission and
processing system that can transfer them to various
devices, including a WEB server, and to save data on
removable small-size media for further processing is
solved.

The system is based on the STM32F7
microcontroller with the ARM Cortex-M7 core. The
system has developed a frequency synthesizer based on
the AD9850 chip, which operates in the range 1Hz - 40
MHz, which allows the use of sensors of various types
and configurations. Data transfer is carried out using
the Wi-Fi module ESP 8266. With this module,
information can be transferred to various devices
(computer, smartphone, and tablet) for processing.

The possibility of recording data from the sensor to
aremovable FLASH medium is developed. To process
and output data on a computer, the LabVIEW
environment is used. The breadboard model of the
developed system with wireless transmission of
information is shown in Fig. 1.

Fig. 1. Model of the developed control system

Now, work is under way to improve the methods of
transmission and processing of information, as well as
optimizing the system.

As a data transmission device, several cell phones
and GSM modems were considered. During the
testing, Wavecom GSM / GPRS modem Fastrack
showed the best results due to the support of multiple
transmission protocols, low power requirements and
high sensitivity of the receiver and transmitter power.

The basis of the communication module can be
taken by the development of Wavecom - the wireless
processor Q2687. It includes a 32-bit microcontroller,
a GSM transceiver, and many external data buses. This
processor is the core of the system being developed,
which performs all the communication functions and
the basic logic of working with the measuring
transducer.

The program implemented on the module performs
the following functions:

* continuous status check of the transmitter and
GSM network;

« accumulation of instantaneous parameter values
for technical accounting purposes;

« tracking the presence of all indicators within the
acceptable limits, in case of going beyond them -

notification about this through the GPRS-channel and
SMS;

 periodic interrogation of the average hourly
values of the measured parameters and their transfer to
the central base via the GPRS channel;

 when receiving a voice call - sending the current
instantaneous values of the measured parameters to the
central database;

* when receiving a CSD call, the organization of a
direct connection to the transmitter for programming or
reconfiguration;

« if it is not possible to use one mobile operator
network for work, automatic switching to the use of an
alternative network.

For experimental studies, a piece of aluminum
AJI31TS with a thickness of 5 mm (Fig. 2) was chosen
with defects of the crack type: depth from 0.1 mm to 3
mm, opening 1 mm. The control was carried out using a
differential overlaid eddy current transducer (ECT) [5].

1]

Fig. 2. The test sample

In Fig. 3 shows the experimentally obtained
dependences of the amplitude of the ECT signal on the
crack depth as a result of monitoring at different
frequencies.

To date, a basic module has been developed for
solving the problem of transmitting information about
the status of the monitoring object in the IPC, which
implements Wi-Fi technology.
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Fig. 3. Dependences of the sensor signal amplitude
on a crack depth

Studies of the use of data transmission in the
creation of a universal system for non-destructive
testing of remote sites demonstrated the convenience
of control, the ability to quickly transfer control data
over long distances without loss, the ability to access
the results of several operators, further processing by
several algorithms at the same time for a more accurate
result. Similarly, the use of such systems simplifies and
speeds up the procedure for comparing the results of
control of similar objects.
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IKCIIEPUMEHTAJIbHASI YCTAHOBKA . .
JJIAA UCCIEJOBAHUA JATYUKA C YIIPYTONNOABEINEHHOU ITOJBUKHOU MACCOHU

Oxcenuyk WU./1., KpuBunknii ILT"., ®pannkesnd A.B.
Benopyccxuu HayuoranvbHwlli mexHuueckuti ynusepcumem, Munck, Pecnybnuxa Benrapyco

B cratbe [1] Ha ocHOBE aHaNM3a OTKPBITHIX JIUTE-
paTypHbIX MCTOYHHMKOB aBTOPHl OTMEYAIOT, YTO B
HACTOSIIee BPeMs CYIIECTBYET HOTPEOHOCTD B CO3/a-
HUHM HEIOPOTHX, HAJEKHBIX, KOMIAKTHBIX I'paBUTa-
IIUOHHBIX TPATUEHTOMETPOB. B TOXe Bpems oTMmeda-
eTcd KpHU3UC HIeH I WX co3daHus. Temu xe
aBTOpaMH MIPEUIOKEHO HCTIOB30BaTh
oughpepenyuanvrvlii. eMKOCMHOU OAMYUK C YAPY20
nodgeuwtennot noosudcrou maccou (EJJIIM). B cra-
Tbe [2] wu3mararoTcs pe3ynbTaThl TEOPETUUECKHUX
UCCIICIOBAaHUN JaT4MKa, MOJAEIh KOTOPOIO IpHBE-
JIeHa Ha pUCyHKe 1.

Pucynok 1 — Mogens EJIIIM natunka

OTIMYUTENBHOH OCOOCHHOCTBIO TAKOTO AaTYMKa
SIBJISICTCS] MCTIONb30BAHIE KOHICHCATOPOB IS TOHU-
KEHHSI KPYTHIBHON JKECTKOCTH TOPCHOHOB /IO €[IH-
a1 repil. CaMu TOPCHOHBI IPH 3TOM UMEIOT FeOMET-
pUdecKre pa3Mepbl, obecreynBarone Tpedyemblii
3amac NpOYHOCTH KOHCTpYKIMU. C Ipyroi CTOPOHBI,
TOK Iepe3apsIKd KOHIEHCATOPOB, BO3HHKAIOIIMH
IpY CMENICHHH NOABW)KHOM Macchl, MCHOJIB3YEeTCs
IUISL PETUCTPALIMY BEJIMYMHBI CMEIICHHS.

B npezacTaBiieHHOM JOKIJIa/ie JaHO ONMUCAHUE IKC-
NEPUMEHTAIBHON YCTAHOBKM M PE3yJbTaThl ee pa-
0O0TBI, HOKA3bIBAIOIIE TEXHUYECKYIO PEaIn3yeMOCTh
npeaaraemoro nuddepeniuansuoro EJTIM.

HUccnenosasmmiics auddepennmansusiii EJJIIM
COCTOUT U3 HO}IBI/I)KHOﬁ MaccChbl, TOPCUOHOB U OIOPLI
TOPCUOHOB, HU3TOTOBJICHHLIX W3 MCJIBHOI'O0 KYCKa
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HeMarHuTHoM cranu. ['abapuTHble pa3Mepsbl O BHK-
Ho# Maccel 120x40x10 MM. TOpCHOHBI UMEIOT JUTUHY
1,25 mm, muametp 0,95 mm. UeTblpe mIacTUHBI KOH-
JIEHCATOPOB KPEIATCSI K OMOpaM TOPCHOHOB 4epe3
($TOpOIUTaCTOBBIE TMPOKIAIKHA TOMIUHONH 150 MKM
BHUHTAaMH.

CrpykTypHasl cxema SKCHEpUMEHTANbHON ycTa-
HOBKH IIPEJICTABIIEHA HA PUCYHKE 2.

YcraHOBKa BKIIOYAET: UCCIenyeMblid nuddepeH-
nuanbHelid EJIIIM; Momynb perucTpanuu MHUKPOTO-
KOB; MOZYJIb 3aJaHNS1 BRICOKOBOJIBTHBIX HANIPsDKCHUIA;
MOJyJb KOHTPOJIJIEpa YIpaBieHUS U cOopa JaHHBIX.
[Iutanme  ocymecTBisieTcss OT  JaOOPaTOPHOTO
JIByXKaHAJILHOTO OJIOKa MUTAaHWsA. YTIpaBlieHHE pabo-
TOW M 3aIKCh MOJNYYEHHBIX AAHHBIX NMPOBOJUTCS HA
NEPCOHANBHBIH KOMIIBIOTEDP, HA KOTOPBIH yCTaHOBJIEHA
CIELMAIBLHO pa3paboTaHHas MPOrpaMMa-MOHUTOP.
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Pucynok 2 — CtpykTypHas cxema
9KCHEPUMEHTAIBHONH YCTAHOBKH

JlaT4nK yCTaHOBIJIEH Ha TOACTABKY C TPEMs OIO-
paMu, PETYINPYEMBIMH 10 BBICOTE. DNIEKTPUYECKAs
M30JIOUST JaT4MKa OT MOACTaBKH OOeCHedMBaeTCS
¢dToportacToBoi mpoknaakoil. Han wyBcTBHTENB-
HBIM 3JIEMEHTOM Ha IOJICTaBKE YCTAaHOBJEH OJIOK
JJIEKTPOHHBIX Moayiel (pucyHok 3). JlaHHast KOH-
CTPYKIMSI TOMEIIaeTcs B BaKyyMHYI KaMmepy,
YCTaHOBJICHHYIO Ha pa3Bi3aHHOM (yHIaMeHTe.





