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Beryn. IToctanoBka 3aaavi
®di3uyH1 1 010JI0T14YHI T1a 1 00’ €KTH, SIKI MalOTh TEMIIEPAaTypHI TPATIEHTH Bi-
JTHOCHO HAaBKOJIMIIIHHOTO CEPEIOBHIINA, BIAMOBITHO 3 3aKOHAMH TEPMOUHAMIKU
BUIIPOMIHIOIOTh B 11€ CEPEIOBHUILE IMUPOKUNA CHEKTP €IEKTPOMATHITHUX KOJIH-
BaHb, IHTEHCUBHICTH sikuX B miana3oni HBY 1 H3BY Buznauaetscs Gopmyiioro
Penes-Jlxunca:

fZ
Pc = 272;8 C—2 kT ,
ne f — poboua yacToTa, ¢ — IIBUJKICTb CBITJIa, kK — cTana bonbimaHa .

CrieKkTp eneKTpOMarHiTHUX CUTHAJIIB HarpiTUX Ti1, 3HAXOJUTHCS, TOUYMHAIO-
9y BiJ pajio 1 J0 iH(pauepBOHOIoO iana3oHy BKJIKOYHO, OXOIUTIOIOYH 1 MM-
Jiana3oH, SKMi BUKOPUCTOBYETHCS ISl MIKPOXBHIJIBOBOT Teparii.

Curnan, mo (GopMmyeThCsi B pe3ysbTaTl TEIJIOBUX (UIyKTyalliil exemMeHTap-
HUX YaCTUHOK (D13MYHOTO 1 010JI0T1UHOTO 00’ €KTY, Ma€ IIYMOBHI XapakTep, BU-
JUISIETBCS 1 BUMIPSIETCS MPHIIAZIOM 3 KIHIIEBOIO CMYTOIO IIPOMYCKaHHS, a TOMY
HOro MO>KHa MPEICTaBUTH Y BUTJIAJI BUMIAKOBOTO BY3bKO CMYTOBOTO MPOIIECY:

Uc(t) = U(t)sin[w,t + o(7)]

Ammutityna o6BinHoi U(f) 1 da3za ¢(f) curHaly € BUMAJAKOBUM (PYHKIISIMU
yacy, MIBUAKICTh 3MIHU SIKUX 3aJ€KHUTh Bl IIMPUHU CMYTH YacTOT, IO MPOXO-
ITh Ha pajgioMeTpuuny cuctemy (PC) [1].

OO0’€KTH IOCHIIKEHHS BUIPOMIHIOIOTh, OTJIMHAIOTh, BIIOMBAIOTH 1 MPOIMY-
CKAIOTh IIYMOBE €JIEKTPOMArHiTHE BUIIPOMIHIOBAHHS B IIMPOKOMY Jlana3oHl
gactoT. Moro iHTeHCHBHICTh B aHAJTi3yeMOMy Jiala3oHi 3aJIeKNTh Bif CKIamy,
TEMIEpaTypH, CTaHy HOBepXHi. [lepeBaxkatouM TUIIOM €JIEKTPOMArHiTHOIO BU-
IPOMIHIOBAHHS € PaJl0TEIUIOBE, SIKE MOSCHIOETHCS TEIUIOBUM PYXOM HOCIIB eJe-
KTPUYHOTO 3apsiny.
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3amavero 1aHoi eKCIEpUMEHTAIBHOI pOOOTH € TPOBEACHHS JOCTIIKEHb €Jle-
KTPOMarHiTHUX BJIACTUBOCTEH MIEIEKTPUUYHUX MaTepialliB CIEUI1aIbHOTO MpU3-
HaueHHs [2]. 30kpeMa BIACHOTO €JIEKTpOMarHiTHoro BurnpomiHtoBanHs (EMB)
IIpY HarpiBaHHI, NOTIMHAIBHOI 3[aTHOCTI MPU MPOXOJKEHH1 30BHIIIHBOIO CHUT-
HaJy, a TaKOXX BHUSBIICHHSI KOPEJSIIMHUX 3B’SI3KIB MIK XapaKTEPUCTUKAMH 1
CTaHOM MaTepiajy — THUIIOM Marepiaiy, TOBUIMHOIO, HOTO XIMIYHUM CKJIaJ0M
a00 I'yCTHHOIO, IUTICHICTIO TOIIO.

Pe3yabTaTu nociaigkeHnb

OG’exTaMu JOCIIKEHHS € JIICJICKTPUYHI MaTepialii — CUTaJIOoBa Ta IIMHKO-
Ba KepaMika, sIKi BAKOPUCTOBYIOThCS B PI3HOMaHITHUX BUPOOaX, K CIeIialbHO-
ro Tak 1 moOyTOBOroO MPU3HAYEHHA. 3pa3Ku 3 PI3HUM CKJIAJOM HalOBHIOBAyiB,
TEXHOJIOTIEI0 3aiKaHHsA, a IesKl 3 TPIIMHAMH Ta PO3KoJaMu. SIk BUMiprOBaJbHA
amaparypa BUKOpHCTaHa pajioMeTpuyHa cucteMa mMMm-aianazony (PC) 3 ayriu-
gicrio 107" Br, nmiamasomom wacror 37-53 IThm Ta cMyromo aHamizy
10° ' [3, 4].

Ouinka BUNIPOMIHIOBAHOI 31aTHOCTI JieJIEKTPUYHUX MaTepiaJiiB.

3a J0MOMOTOI0 3a3HAYEHOI BUCOKOYYTIMBOI PalOMETPUYHOI CHUCTEMU B
IIbOMY JIOCHIAlI OyJ0 MPOBEICHO BHUMIPIOBAHHS BJIACHOTO CJICKTPOMArHiTHOTO
BUIIPOMIHIOBaHHS HArpITUX 3pa3KiB J1E€IEKTPUYHUX MaTepiaiB.

CxeMa BUMIPIOBAaHHS MpeE.-

P Al CTaBJicHa Ha puc. 1.
Memoouka eumiprosanns:
PC | Temneparypa B HarpiBaul
| I[B (TepmocTtaTi) TOCTIHHO MIJAT-
pumyBaiach Ha piBHi 38 °C.

3pa3ok MiHepaly pO3MIIyBaB-

3pasok csi B HarpiBaul 1 HarpiBascs

PA npotsaroM 20 xBwinH. [Ipuii-
MajbHa pYNOpHa aHTEHA, IJIO-

S Harpisau mero S=2.4 oM’ YCTaHOBJIIOBA-

Jachk Haj 3pa3KoM JOCTIIKYBa-

\®< HOTO Marepiaixy, a BUMIPIOBaH-

Puc.1. Cxema nocnimxkenus Biracuoro EMB mienekr- Hil CIICKTPOMArHITHOI'O BUIIPO-

puunux Marepianis, PC — pagiomerpuuna cucrema; ~ MIHIOBaHHA  IIDOBOJAMJINCA  HA
Al — arentoarop. gactoTl 53 [Tu. Ilicns Bigmo-

BIIHUX TiepeTBoptoBaHb B PC
MPUIHATOTO CUTHATY 1HIUKATOP BUMIpIOBaNIbHOI cucteMu PA QikcyBaB moTyx-
HICTh BUIPOMIHIOBaHHS JOCIIHPKYBAaHOTO 00’ ekTa (P,).
Pe3ynpTaTu BUMIpIOBaHHS Ta PO3MOJLI a0COJIOTHOIO 3HAYEHHS 1HTETpalib-
HOT MOTYHOCTI JOCHII)KYBaHHUX JIEIEKTPUYHUX MaTepiaiiB MPUBEAECHI Ha Tic-
TOTpami puc. 2.
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13 3 puc. 2. BHUIHO, IO
P.10 ~ Br HaWOIIBIIMI pPIBEHb BHUIIPO-
A MIHIOBaHHSI MalOTh MaTepia-

3 1 M CHTAloOBOI KepaMikk i3
4 [ spaueHHsaMu  (3,6-4,3)107"°

Bt, 3HauHO MeEHIN pIBEHb
BUIIPOMIHIOBaHHSI Ma€ IUH-
11 KOBa Kepamika 3 Pi3HHM 3Ha-
yenHsm PH mnurikepa (2,2-
3,3)10"°Br.

CurasioBa Kepamika Bij-
PI3HAETBCS 32 TOBIIUHOIO

No2 Nes Ne3 Nog Neq4 Nel Ne?

Puc.2. Pe3ynbraTy 1OCIiPKEHHS BUIPOMiHIOBaHHd gie-  SPAa3KIB BIJ 7 mo 10,5 mm,

JEKTPUYHUX MaTepialliB, CHTAJIOBa KepaMika: 0 TIPOSIBIIIOCS 1 B PO3KHUI
Nel(h=7mm), Ne2(h=10,5mMm), Ne3(h=8,5MMm); nuHKOBA piBHH BI/IHpOMiHeHHH y BKa-
kepamika: Ne4(PHS), Ne5(PH9), Ne6(PH10), No7. 3aHIX MEXKaX.

[luakoBa Kepamika BIAPI3HAETHCA NIUIHHICTIO OTPUMAHOTO Martepiamy,
OB’ SI3aHOIO0 3 MPOIEAYPOIO (TEXHOJIOTIED) MIATOTOBKU MUTIKEPA.

B nesikux 3paskax marepiaiiB Oyiu IPUCYTHI TPIIMHM 1 PO3KOIU PO3MIPOM
0.1-1 mm. BumiproBanass EMB Ha nux TpimuHax 1 po3Kojiax HiYMM He BIIpPi3HSI-
muck Big EMB Ha cyninbpHIM MOBEpXHI BIAMOBIIHOTO 3pa3Ka, IO MOSICHIOETHCA
HU3BKOIO PO3JAUIHHOIO 3/IaTHICTIO PYMOPHOI aHTEHM, SIKa BOJIOJIE 30MpaIbHUM
(inTerpanbHuM) edeKToM CBOET 11011 BigHOCHO 10 EMB matepiana.

OTxe, 3 NPOBEIECHOTO JOCHIKEHHS N1eJIEKTPUYHUX MarepiaiaiB Ha BUIIPO-
MIHIOBaHY 3/JaTHICTh MOKHA 3pOoOUTH MiACYyMOK, mo EMB nocnimkyBanux ma-
TepiajliB CyTTEBO BIAPI3HIETHCS, ajie MPOosiBU Je(EeKTIB IpH IIbOMY HE OyJu 3a-
¢bikcoBaHi.

3a piBHEM €JIEKTPOMAarHiTHOTO BUIIPOMIHIOBAHHS MO>KHA BU3HAUYMTH MTPUHA-
JICKHICTh 3pa3Ka JI0 TOTO Y 1HIIOTO TUIY KepaMiKH Ta TPUMATH JIeSKI BlJJOMOC-
Tl OO MOMNEePEIHbOT PEUENTYpPU MIATOTOBKY KOMIIOHEHTIB, HAIPUKIIA]] IILJTIKe-
pa IMHKOBO1 KEPaMiKH.

OuiHka NOrJIMHAJbHOY 3IaTHOCTI JieJIEeKTPUYHUX MaTepiaJiBb.
3a IOMOMOTOI0 PaliOMETPUYHOI anapaTypy IPOBENICHI BUMIPIOBAHHS IOT-
JMHAIBHOI 37aTHOCTI 30-

o 1 Gl BHIIIHEOTO  E€JIEKTPOMAr-
X2 = X1 HITHOT'O BHIIPOMIHIOBAH-
= p
| < HS JIEJIEKTPUYHUMH Ma-
B nb = P
| & TeplajlaMH.

CxeMa BUMIPIOBAJIb-
Puc.3. Cxema JOCII?KCHHS IIOTJIMHAJIBHO1 3JaTHOCT1 A1CJIC- HO.I' YCTaHOBKI/I 306pa)1<e—

KTPUYHUMH MaTeplagiaMu
p p Ha Ha puc. 3. [lozHadyeH-

Hs Ha PUCYHKY:
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G1 — reneparop mm-aianazony (f;=53 I'T'n), X1 — onpomiHioroya (repeaana-
JbHA) aHTeHa, X2 — npuiiMaiibHa anTeHa, Al — arentoatop, PC — Bucokouy-
TJIWMBa BUMIpIOBaJIbHA cucTemMa. Cxema BUMIPIOBAHHS pealli3oByBajia «pajap-
HUID PEKUM JOCITIIHKEHHS.

MeToauka BUMipIOBAHHS:

[lepen BUMiprOBaHHSIM MPOBOJMIIACH KaliOpoBKa cucteMu. [[ist iporo cur-
HaJ BiJl reHepaTopa nmojaaBaBcsi Oe3nocepeaHbo Ha aHTeHy PC 1 BcTaHOBIIOBa-
JIUCSl aTEHI0ATOPOM MiHIMaJIbHI 3HAYEHHS MOKAa3HUKA CHUCTEMU (CUTHAN MpUIy-
IITyBaBCSI IO MEX1 UyTIMBOCTI CUCTEMHU ).

3pa3ok Marepiaixy ONPOMIHIOBAJIM 3a JOIOMOTOIO0 TeHepaTopa eJeKTpomar-
HITHOTO BHIIPOMIHIOBaHHS 3 piBHeM BuxixHoro curtany 107°-10” Br. Bumipro-
BaHHS €JIEKTPOMArHiTHOTO BUIPOMIHIOBAHHS poBoAMMCS Ha yacToTi 53 I'Tw.

CrouaTky Ha BUMIpIOBaJIbHY ycTaHOBKY noaaBaiin EMB 6e3 3pa3ka, 3a no-
MOMOTOI0 aTeHroaTopa Al BUCTaBISUIM TIEBHE 3HAYEHHS HA 1HIUKATOPI BUMIPIO-
BaJIbHOI YCTaHOBKHU. B mojanbiiomMy npu BUMIpIOBaHHS KOXKHOTO 3pa3Ka, 3a J0-
MOMOTO0 aTeHraTopa Al BHUCTaBIISIINCS i€ X 3HaYeHHS Ha iHAuKaTopl. [Ipu
BUIPOMIHIOBaHH1 0€3 3pa3ka Ha aTeHroaTopl OyJI0 OTPUMAHO 3HAYEHHS CUTHAIY
npuayiieHHs Ha 42 n1b. 3pa3ok MiHepady po3MIITyBaBCs MK aHTEHOIO IreHepa-

_ Topa X1 Ta aHteHor X2
ab BUMIpPIOBAJIbHOI YCTAHOBKH

i PC. [TIloriM BuMiproBain

501 3HAQYEHHS BUIPOMIHIOBAaH-
HS, AK€ MPOXOIUIO dYepe3
40 1 iliaa 3pa30K 1 HAJAXOIUIIO 10 BH-
MIPIOBQJIBHOI  YCTAHOBKH.
301 3a 10nmoMOror aTeHaTopa
201 Al 3MeHIyBAIM BEJIMYUHY
- EMB, no BuGpanoro moka-
10 4 3aHHS 1HANKATOPA. .
Pesynbrat = BUMIpIO-

- " . - . - o BaHHS PIBHA IMOMIMHAIBHOT
Ne7 No6 Ned Nojs Ne2 Ne3d Nel 31aTHOCTI  JOCIiIKYBAHHX

JEJEKTPUYHUX MaTepiaiB
NpUBEACHI Ha TiCTOrpami
puc. 4.

I3 puc. 4 BugHO, 1110 CH-
TajgoBa Kepamika ciado mo-
INIMHA€ MM-CUTHaNU. BTpatu curnamy Ha 3pa3ky TOBIIMHOIO 8 MM CKJIaJIal0Th 2
nb, a 10 mm — 8 ab. I MM-XBUWIJIb CUTAJIOBA K€paMiKa IO CYTI € BITHOCHO pa-
aionpo3oporo. LluHKoBa Kepamika MOBHICTIO €KpaHy€e MPOXOKEHHSI CUTHAILY 1
TUtbku B Mictsax TpimuH (0,1 MM 3pazok Ne 4) mpoXoJPKEHHs] CUTHATY CKJIAJo
0,7 nb, a Ha po3ko:ni (1 mm 3pazok Ne 5) — 8,6 nb, 1110 HaTa€ MOKIIUBICTh KOHT-

— — — Ha Tpinmm

Puc. 4. Po3nonineHHs iHTeHCUBHOCTI noryinHanHs EMB
JENeKTPUIHUMH MaTepiaiaMu
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POJIIO SIKOCTI BUPOOIB 13 MHKOBOI KEPAMIKHU 13 3aCTOCYBAaHHAM pPaJapHOro Me-
Toy (Ha MPOXOKEHHS 30HAYIOUOTO CUTHAITY).

[IpoanamizyBaBIIM OTPUMaHi pe3yinbTaTH, MOKHA CKa3aTH, 1110 TOTJIMHAIFHA
3aTHICTh MaTepialliB MPU PaJapHOMY PEKHUMI HA/a€ MOXIJIMBICTH BU3HAUUTH
ned ekt B MaTepiaii (TpIlUHHA, PO3KOJIH TOLIO).

Bucnosxku

1. 3a MeTo/10M BHMIPIOBAHHS BJIACHOTO BUIIPOMIHIOBAHHS J1€IEKTPUYHOTO
Marepiajly MOKHAa BU3HAUWUTH MPUHAJICKHICTh 3pa3KiB J0 TOTO YM IHIIIOTO Opi€E-
HTOBAHOT'O TUIy Marepiaily, a TaKOX AEsIKI MapaMeTpu TEXHOJIOT1i HOro BUTOTO-
BJICHHSL.

2. Meto BUMIpIOBaHHS NOTJIMHAJIBHOI 3[JaTHOCTI Marepiany B pajapHOMY
peXHUMI HaJa€ MOXJIMBICTh BHU3HAYUTHU TOBILMHY, PallONpO30piCTh, a TaKOXK
ned ekt Matepiany (po3KOJH, TPIIIIUHHU TOIIO).

3. 3 OTpUMaHUX JaHUX CTa€ 3PO3YMLIO, IO POTISIHYTUMH METOJIaMU MOXK-
Ha MPOBOAMTU HEPYWHIBHUN KOHTPOJIb AKOCTI JIEIEKTPUYHUX MarepiaiiB, ado
BUPOOIB CHEIIAIbHOTO MPU3HAYEHHS, BATOTOBJIECHUX 3 LIUX MaTepialiB.
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Anenxo O. I1., Muxatinenxo C. B., Kyyenko B. I1. Padiomempuuna oyinka akocmi odie-
JIeKmpuyHux mamepianis. lIpu koncmpyroeanui npooyKyii cneyianbHo20 NPUIHAYeHHA BUHU-
Kae HeoOXIOHICMb HA OMPUMAHHA THGOpMAayil HepYUHIGHUMU MemoddaMu Npo CmaH md
AKiCcmb 8upodie, 8 MOMY YUCTT MUNY Mamepiany, MOSWUHU, YLNICHOCMI, HaA8HOCMI 0eexkmie
mowo. Konmponv yux xapakmepucmux 6e3 empyuaHHs 6 Mamepian, MOJNCHA 3pooumu 3a
00NOMO2010 BUMIDIOBAHHS eleKMPOMACHIMH020 eunpomintosanus (EMB). EMB mae enacmu-
60cmi npoxooumu uepes OieleKmpudHi mMamepianu, a maxKoxc i GUNPOMIHIOBAMUC CAMUMU
mamepianamu npu ix Haepieanui. Aemopamu OyIU NPosedeHi d0CaioU HA BUNPOMIHIOBAH) |
nozanunanbHy 30amuicme EMB oienekmpuunumu mamepianramu. Ompumani pesyrsmamu no-
Kazanu, wo e ekmusHUM Memooom OJisi O0CTIONHCEHHS OleleKMPUYHO20 Mamepiany HA 2yc-
MUHY, YLIICHICMb, MOBWUHY Ma 0epeKmis € Memoo NONUHAILHOL 30aMHOCHI.

Knrouosi cnosa: erexmpomacnimue UnpoMiHIOBAHHS, OleleKMPUYHULL Mamepial, eUMi-
PpIo6anbHa YCMano6Kd, NO2IUHAHHS, 6UNPOMIHIOEAHHS.

AHunenxo A. @., Muxaiinenxo C. B., Kyyenxo B. Il. Paduomempuueckas oyenka Kkauecm-
6a oulIieKmpuuecKux mamepuanos. llpu KoHcmpyupoganuu nPooyKyuUu cneyuarbHo20 Ha3-
HaueHus 8O3HUKAem HeoOX00UMOCMb HA NOLYYeHUe UHDOPMAYUuU Hepaspyulaowumu memo-
oamu 0 coCmosHUU U Kavecmee uz0enuil, 8 mom yucie muna mMamepuaid, moayunsl, yeuo-
cmHocmu, Hanuduu oegpekmos u m.o.. Konmponv smux xapaxmepucmuxk 06e3 emeuiamenbcm-
84 8 MAmMepuan, MONMCHO COeNamb ¢ NOMOWbIO USMEPEHUs EeKMPOMACHUMHOZ0 U3TYYeHUs]
(OMU). DMHU umeem cgoticmea npoxooums uepe3 OudleKmpuieckue Mamepuaivl, d maxice
U UBIYUAMbCA MAMEPUAIAMU NpU UX Hazpesanuu. Aemopamu OvLiu npogedeHbl Onvimsl HA
U3yyaemMyo u no2iomumenbHylo cnocoonocms OMU ousnexmpuueckumu mamepuaiami.
Tonyuennvie pesyrbmamol NOKA3AAU, YMO IPHEKMUBHBIM MEMOOOM Ol UCCAEO08AHUL OUI-
JIEKMPULeCcK020 Mamepuaila Ha niomHOCMb, YeI10CMHOCHb, MOJWUHY U 0epeKmOo8 s61emcs
Memoo noziowjarouieli CnocoOHOCmU.

Knrwuesvie cnosa: snekmpomazHumuoe usnydenue, OUINEKMpUYecKull Mamepua, ume-
PpumenbHas yCMmaHo8Kd, NO2NOWEeHUsl, U3TYYeHUs.

Yanenko O. P., Mikhailenko S. V., Kutsenko V. P. Radiometric quality evaluation of
dielectric materials.

Introduction. The problem statement. It is neseccary to investigate the chemical
composition, density and integrity of the product designing products of special purpose. The
control of these characteristics without the intervention of the materialcan is carried out
using electromagnetic radiation (EMR). EMR can pass through the dielectric materials and
also can be radiated by materials with their heating. The experiments on radiation and
absorption EMR capacity of dielectric materials were conducted by authors.

Studies. The absorbance method is effective method for the study of dielectric material on
the density and integrity. The lower density of the material and the more it damages (cracks,
splits), so much worse delay EMR in material. EMR pass through all the solid material,
without damage, according to a minority. The radiated ability method determines the
chemical composition of the material. The level of radiation is measured using the
measurement setup and heating the material. It is found from the results that ceramics pottery
better radiates and worse delays EMR, and zinc ceramics, however, worse radiates and better
delays EMR.

Keywords: electromagnetic radiation, dielectric material, measurement setup, the
absorption, the radiation.
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