Teopia i npakmuka padiosumiproeans

TaHHsSI BUMIPOMIHIOBaHHS MM-/1alla30Hy B SIKOCT1 JIIKYBAJIBHUX MPOLIEAYP 1 JJIS
JIOJICBKOTO opraHizMy. Bin3HauatoTbcs (Ha puc.S) OUIBII BUpaXKeH1 PEe30HAHCHI
edextu ipu onpomineHHi BAT mikipu y MOpiBHAHHI 3 BOJOIO Ta HACIHHAM, IO
noTpedye YITKOTO BU3HAYCHHS ITUX PE30HAHCHUX YaCTOT MPHU MPOBEACHHI Tepa-
IIEBTUYHUX MIPOLIEAYP.

[lepeBaru MM-XBWIb JJI BIUIMBY Ha 0O10JI0T14HI 00’ €KTH: BUCOKA YYTIUBICTD
01000’ €KTIB A0 CUTHAJIIB MM-/{1alla30HY 1 BIAMOBIIHI MaJjil 3HAYE€HHS MOTY>KHOCTI
mu1st onpomineHHs (3-10 MBT/CMz), 10 JTO3BOJISIE€ BIIHECTH MOA10HI 0OpOOKHU 10
eHepro30epiraroumx TEXHOJIOT 1.
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PAJIIOMETPUYHNHI HEPYVWHIBHUM KOHTPO.JIb
JIEJJEKTPUYHUX BUPOBIB

Kyuenxo B.I1., Anenxo O.I1.

BupoOu 3 mieieKTpUYHUX 1 KOMIIO3MIIMHUX MaTepiaiiB IIHUPOKO BUKOPHUC-
TOBYIOTBCS B CY4aCHOMY JIITaKOOyAyBaHH1, pakeTHIM Ta KocMiuHii TexHiui. J{o
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JaHO1 MPOAYKIIT Mpe'IBIASIOTHCS BUCOKI BUMOTH IIIOJI0 MIIIHOCT1, TEPMOCTINKO-
CTl, paJloNpPO30pPOCTi Ta IHIIUX MapaMeTpiB. B To# ke yac BHYTpIlIHI HEOHO-
PIAHOCTI MaTepialiB, IPUXOBaH1 AePeKTr (MOBITPsiHI OyIbOAIIKHU, PO3IIAPYBaH-
Hsl, TPILUIUHU), JOMIIIKYA MOXYTh MPUBECTU A0 MO3AIITATHUX (aBapifHUX) CUTY-
aIiy mijJ 9ac eKcruryaTarlii TexHiku. J{s 3abe3neueHHs sKOCTI MpOayKIIii 3 jie-
JEKTPUYHHUX 1 KOMITO3UI[IMHUX MarepiaiiB y mepios BUPOOHUIITBA BUKOPHUCTO-
BYIOTb METOJIM TEXHOJIOT'TYHOI'O KOHTPOJIIO 13 3aCTOCYBaHHAM YJIbTPa3BYKOBOTO,
PEHTIEHIBCHKOT'O Ta 1HIII. JTOCIIIKCHb.

B Toii e yac B ocTaHH1 pOKH Bce OUIbIla yBara NpUAUISE€TbCSI HEPYHHIBHUM
pPaZloXBUIILOBUM METOJIaM KOHTpOJItO [1]. 3a piBHEM MOTY>KHOCTI BIACHOTO pa-
JI0TETIOBOTO BUIIPOMIHIOBaHHS ab00 CUTHATY 30BHIIIHBOIO BUIPOMIHIO-BaHHS,
10 TIPOXOJUTH Yepe3 MOCHIHKYBaHUN MaTepia, (paJapHUid METOJT) MOYKHA KOH-
TPOJIFOBATH BUPOOHU Oe3rocepeIHb0 Ha pOoOOUOMY MICIIi, III0 CTBOPIOE MepeBaru
JAaHUM METoJlaM KOHTpoJito [2,3]. Peamizariisi pagioXBHILOBUX METOIIB 3iHC-
HIOEThCSl TIPUHMANIBHUMU cUcTeMHu HajBucokodactotHoro (HBY) abo nan3Bu-
yaitHo BucokodactotHoro (H3BY) niama3ony, moOynoBaHMMHU 3a MPUHIUIIOM
paaioMeTpiB, 10 AO3BOJIIE BUMIPIOBATH CJIa0K1 CUTHAJIU, PIBEHb SIKUX MOXKeE 0Y-
TH HaBITh MEHIIIMM HIX PiBEHb BJIACHUX IIIYMIB caMoi armapatypu [4].

B Toif e yac, He3BaXkalouM Ha MEePCIEeKTUBHICTh MO11I0HO1 anapaTypu, Cho-
rOJIHI PaJAlOXBUIBLOBI METOJM II€ HEJOCTaTHHO BUKOPUCTOBYIOTHCS B TEXHOJIO-
TYHUX Tpolecax Al KOHTPOJIO CKIIaly 1 BIACTUBOCTEH JIEIEKTPUUHUX BUPO-
6iB. Tak, HanpukIaa, OpyU KOHTPOJI TEXHOJOTIYHUX MapaMeTpiB CUTAIIB, CUTa-
JIOBO1 1 KBAapIIOBOi KepaMiKH, 3 SIKHX BUTOTOBJISIOTH TEPMOCTINKI €IEMEHTH JIi-
TaJbHUX arapaTiB, BUKOPUCTOBYETHhCS BUOIPKOBUN KOHTPOJIb Ta PYHHYHOUHIA
METOJ XIMIKO-MEXAaHIYHOI'0 JOCHIIKECHHS.

ITocranoBka 3a1aui

VY mporeci BUpPOOHUITBA TEPMOCTIHKUX PaaioNpo30puX TICTECKTPUUHUX
€JIEMEHTIB JIITAJIbHUX anapaTiB MOBMHHA 3a0e3MeuyBaTHCs MOBTOPIOBAHICTh iX-
HIX TEXHOJIOTTYHUX mapaMeTpiB. ToMy MeTOI0 aHOi poOOTH € po3pobKa cucte-
MU TE€XHOJIOTTYHOI'O HEPYHHIBHOI'O KOHTPOJIO BUPOOIB 13 CHTAJIB, CUTAIOBOI 1
KBapIlOBO1 KEpPaMiKH 1 13 3aCTOCYBAaHHSM BJIACHUX PaJIOTEIUIOBUX 1 30BHIMIHIX
PaaloXBUIBOBUX CUTHAIIIB.

OcHoBHA yacTHHA

AxtuBHUl po3Butok enemeHTHoi 6azu HBY 1 H3BY piana3zoniB go3Bosisie
CBOTOJIHI PO3POOJIATH CUCTEMHU HEPYWHIBHOTO PajIIOTEIZIOBOTO 1 PaJapHOro KO-
HTPOJIO Pajionpo30puX BUPOOIB 13 JIENEKTPUYHUX MaTepiaiiB, sKl 37aTHI 3a-
0e3MeynTH MIJBUILEHHS SKOCTI Ta HAJIMHOCTI MPOAYKIIIT 1, IK HACIII0K, peHTa-
0eJIbHOCTI BUPOOHMIITBA. 3aCTOCYBaHHS TAKOI'O BUAY KOHTPOJIIO B MPOLIEC] BU-
pPOOHMIITBA MOXKE 3a0€3MEUUTH SIKICHE JOCIHIIKEHHS CTO BIJCOTKIB BUPOOIB B
TE€XHOJIOTTYHOMY IMKJII BUTOTOBJICHHS 1 BUKJIIOYA€ HEOOXIHICTh IXHBOTO pYyH-
HYBaHHS IPU BUOIPKOBOMY KOHTPOJIL.

B 0cHOBI pa1i0TeNIIOBOr0 KOHTPOIIIO JIEKUTh BUMIPIOBAHHS PiBHS BIACHOTO
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enekTpoMarHiTHoro BurnpomiHtoBanHs (EMB) marepianis, mxepenom siKoro €
TEIUIOB1 €JIeKTpUUH1 (BIyKTyallii (TerI0BUH IIyM), sIKI HECYTh JAOKJIAIHY 1H)OP-
Mallio Mpo iX CKJIaJ Ta BIACTHBOCTI .

Cepenniil kBaapaT GIyKTYIOUYOI HAIPYTH Ha JUISHII MaTepialy 3 OOpoM R
BU3HavaeTbes Gpopmynoro Haiikgicra [2]:

U? =4kTRAS , (1)
ne k — crana Bonbumana, 1,38-107 Jouc/K ; T — TemmepaTtypa o0'ekta; Af —
CMyTa 4acToT, BCEPEANHI SIKOT BUMIPSAIOTHCS (DIyKTyaIlii HanpyrH.

CrnekTpanbHa TyCTHHA KBajpaTa (IyKTyrouoi Hampyrd, TOOTO PO3MOILT
€HEprii B YaCTOTHOMY J11ala30H1, OMUCYETHCS CIIBBIAHOUICHHSIM

G(f)=4kTR, 2)
1€ R, — €KBIBAJICHTHHH OIIp, 1110 BKIIIOYAE JICICKTPUUHI BTPATH B MaTepiaii.

OckibkH cepeHii KBaapaT (GIyKTyI040i Hanpyru Ha JUIsTHIN MaTepiany (1)
MOB'A3aHUM 3 TemnepaTypor 7, To 3a iHTeHcuBHICTIO EMB MmokHa BH3Hauatu
HE TUIbKU TeMIepaTypy peYOBUHU, a apaMEeTPH 1 BIACTUBOCTI, K1 BIUIMBAIOTh
Ha po3MOAUT Temrmeparypu B marepiaii. [Ipu 30BHIIHROMY BIUIMBI Ha BHUPIO
EMB, y MikpopaaioXBuiib, 1110 NPOHILIA Yepe3 MaTepiall BUPOOYy, MOXKYTh 3Mi-
HIOIOTBCSl Taki MapaMeTpH, SK KOeIIEHTH MPOXOJKEHHs (mepeaadi), MOTIH-
HaHHS 1 BIAOUTTSA , larpama po3citoBaHHs, (ha30BHii 3CyB, BU/ 1 IJIOIIUHA MO~
pu3aiiii. 3MIHM LIMX BEJIMYUH MPHU MPOXOKEHHI MIKPOPaJI0XBUJIb Yepe3 KOHT-
posiboBaHUi BUPIO ab0 BIAOWUTTI BiJ HHOT'O XapaKTEPU3YIOTh BHYTPILIHIM CTaH
BHUpOOY, 30KpeMa HasgBHICTh pi3HUX Je(deKTiB (po3LIapyBaHHs, OPUCTICTh, TPI-
IIMHU, CTOPOHHI BKJIIOYEHHS, HEPIBHOMIPHICTH PO3MOALLY CIOJY4YHOIO, MOPY-
HIEHHS CTPYKTYpPH Ta 1HIIL.).

BumiproBaHrMH BEeIMYMHAMM MPHU OL[IHII PIBHS IHTEHCUBHOCT1 BUIIPOMIHIO-
BaHb, IO MPOMIILIM Yepe3 Marepian BUPOOy, 3a3BUUYail € KOeQIili€EHTH MOTIIH-
HaHHS 1 BIIOUTTS, MOKa3HUK 3aracanHs. L1 koediienT nos's3ani 3 AleNeKTpH-
YHOIO MPOHUKHICTIO 1 TOBIIMHOIO CTIHKM KOHTPOJbOBAHOTO BHPOOY. st KOXK-
HOT'O THUIY BHPOOIB, B 3aJI€KHOCT1 BiJ Horo ¢opmMu, HE0OX1THO BUOpaTHU OMNTH-
MaJbHUN METOJT KOHTPOJIIO 1 PEKUM pOOOTH BUMIPIOBAJIbHOT CUCTEMH.

Ha puc.1 npuBenena yctaHoBKa HEpYHHIBHOI'O palOTEINIOBOTO 1 paJapHOIo
KOHTPOJIIO TEXHOJIOTTYHUX MMapaMeTpiB BUTOTOBICHUX BUPOOIB 13 CUTAJIB, CUTa-
JIOBOT1 1 KBapIIOBO1 KepaMiku 0e3mocepeIHh0 Ha poOodoMy Mictii [5].

VYcTaHoBKa CKIaIa€Thes 31 CTEHAA 3 MOCAIKOBUM MICLEM JIJIsi KOHTPOJIbOBA-
HOTO BUpOOY, aHTeHHUX cTiiiok (AC) 1isi BUIIPOMIHIOIOUOI 1 MPUHMAIbHOT aH-
TeH (A), crangaptaux reaepatopiB HBYU a6o H3BY curnanis (G), pagiomerpu-
yHoro npuiiMaya kouTpoito (PIIK), arentoatopis (db), 1o BXoAsTh A0 CKIaqy
paZloOMETPUYHOrO MpuiiMaya 1 3a0e3MeuyroTh KepyBaHHS IPOrpaMol0 BUKOHAH-
Hsl KOHTpOoJIbHUX BUNpoOyBaHb. B skocti PIIK 3acTtocoBanmii pagiometp 13 diy-
KTyariiiaum noporom uyrmusocti 107107 Br [6, 7]. KoHTpous 31iliCHIOEThCS
y H3BY niana3oHi, OCKUIbKY MPU IIbOMY 3MEHIIYIOTHCS PO3MIpHU aHTEH aruiika-
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TOPHOTO 200 PYHNOPHOTO TUMNY 1 30UIBIIYETHCS PO3PI3HIOBAIbHA 34aTHICTh CHUC-
temu. OOepraHHsi BUPOOY 1 CHHXPOHHE MEPEMIIICHHsS aHTEH 31HCHIOEThCS 3a
porpamMor0 BunpoOyBaHb enekrponpubogaMu (). [Ipu KkoHTpoai BpaxoBYeETh-
Cs1, IO TOBIIIMHA CTIHOK BUPOOIB 1 IXHIM XIMIYHUHN CKJIaJl € KOHCTAHTOIO.

e e JlocnipkeHHsl MoKa3ajiu, IO JaHa CHUCTeMa
KOHTPOJIIO JI03BOJISIE PEECTPYBATH OCIAOJIEHHS CH-
rHajly, 110 IPOXOoJIuTh uepe3 BupiO, Big 0,5 db 1
Bule 3 TouHicTio £0,02 db. Pe3dynbrat BUMipio-
BaHHS BBOJATHCS B KOMIT IOTEP, /1€ AaHATI3YETHCS B
MOPIBHSAHHI 3 €TAJOHHUMH NOKa3HHKaMu. [loxu6-
Ka, OOyMOBJ€Ha BIIOUTTSAM €IEKTPOMATrHITHUX
XBWIb J1eIEKTPUYHUM MaTepiajioM BUPOOY 1 YCTAaHOBJICHHSIM MPOCTOPOBUX CTO-
SYUX XBHWJIb, HIBEJIIOETHCS 32 PaXyHOK BUMIPIOBAaHHS B PIBHUX yMOBaX fK €Ta-
JIOHHOT'O 3pa3ka, TaK 1 KOHTPOJIbOBAHOTO BUPOOY. 3MEHILIEHHS BUMAJAKOBUX IO-
XHOOK JI0CATAETHCS MPOBEACHHSAM 0araTopa3oBUX BUMIPIOBAHb Ta CTAHIAAPTHOIO
00poOKOI0 OTpUMaHUX pe3ysbTaTiB. Hukue HaBeneH1 pe3yiabTaTH JOCTIIKEHb
psy MaTepialiB 3 BUKOPUCTAHHSM 3alPONOHOBAHOI METOJAMKHU Ta PO3pO0JIEHOT
BUMIpIOBAJILHOI YCTaHOBKU: 1, 2 1 5 3pa3ku — cuTayivu KpucTali3oBaHi, 3 1 4 3pa-
3KW — CUTaJIM HEKPUCTAJI30BaHi, 6 3pa30K — CUTaJI0-KepamiKa.

Puc. 1.

ab JlocnipKeHHsl paJjapHUM METO-

I A5 JIOM IMTOMHUX IIOIJIMHAIOYMX BJjac-

" Tl e TUBOCTEH cuTaniB 1 1 2 y aiama3oHi

" 37-53 I'T'u 3a remneparypu 24°C na-
oL < BeJleH] Ha puc. 2. PiBeHb MoOrJIMHAH-
007 Hs BH3HA4YaBCs 3a IMOKA3aHHSIMHU IO-

errs JISIpU3allifHOrO areHtoaropa J[3-37
AK PI3HMIS MAJal0yoi Ta MPOXIiTHOI
MOTYXHOCTI:

(db). 13 puc. 2 BugHO, M0 cuTayu 1 12 MarOTh MakCcUMa-

30 36 42 42 34 a0

Puc. 2.

AP, (db)= P, (db)~F,,,
JbHE MUTOME TOTJIMHAHHSA Ha yacToTi 45 ['T'u. ¥V ninoMy moriuHarodi BIacTUBO-
CTI CUTAJIIB Ha IIUX YaCTOTaX MAlOTh HEJIIHIMHUN XapakTep, 110 HEOOX1HO Bpa-
XOBYBATH IPH OLIHIII X PaAioNnpo30pOCTI.

[Ipu nocmimxeHHi pagap-
HHUM METOJIOM MUTOMOTO TIOT-
JUHAHHS PI3HUMH 3pa3KamMu
cutaiiB Ha yacToTi 52 I'Tn 3a
temneparypu 24°C oTpuMana
HACTYyITHA 3aJIXKHICTB (puc. 3).
3 miarpamu (puc. 3) BUAHO, 1110
TOBLYMHA ‘ l 6ynb6aluku ' 6es Gynbbaliok Haﬁ6iﬂbme MATOME norjm-

Puc. 3. HaHHSI CUTHaNy B cutaii 1, ce-
penHe — y cuTatiB 2 1 5 1 Haid-

db
0,31

0,251

0,21

0,15

0,11

0,05
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MeHie B cutaniB 3 1 4. Ile Bkazye Ha Te, 110 KpUCTaIi3allisl CUTaIIB 301IbIIYE
iXHI TOTJIMHAIOYl BJIACTUBOCTI. Y 30HI MOBITPSAHUX OYJIHOAIIOK TAaKOX MOTJIH-
HaHHS CUTHAJly BHILE, HDK B OJTHOPIAHOMY MaTepiaii. BuMiproBaHHs mokaszanu,
IO PEECTPYIOThCA OyNbOAIIKA PO3MIPOM MOPSAKY A/4 (1€ A — TOBXKUHA €JIEeKT-
POMArHiTHOI XBHJII BUNpOMiHIOBaHHS). [IpoBeaeH1 MOCHIKEHHsI BJIAaCHOTO pa-
JIOTEIIOBOTO BUIPOMiHIOBaHHA AP, (db) pi3HMX 3pa3skiB CHTaliB Ha 4acCTOTI

52 I'Tu B gianmasoni Temmeparyp 33-53°C miaTBepIKyIOTh 3aJIEKHOCTI, OTpHUMa-
HI paJlapHUM MeTo/IoM (puc. 4).
db

I'padixu (puc. 4) nokaszyroTb 3Mi-

08 e HU 'HeJIiHiI\/'IHOCTi iHTeHCI/I.BHOCTeﬁ
aﬁf?’:f;; 5 PanioTEIUIOBNX  BHNPOMIHIOBAHb

1 z\%w — e PI3HUX CHTANiB, a OTKe 1 iXHIX

0.4 = PaIOTIOTIIMHAIOYMX ~ BJIACTHBOC-
: }..f/,m” teir. [Ipu 1pOMy B KpuCTasi3oBa-
4" HUX CHUTaJlaX PIBEHb Pajl10TEIIO-

% 0 50 TeC  BOTO BHUIIPOMIHIOBAHHSI  BHIIHI
Puc. 4. HIX Y HEKpHUCTaJII30BaHUX, Mepe-

poOKa HEKpHUCTAII30BaHUX CUTAJIB y CUTAJIO-KEPAMIKy HMPHUBOJIUTH O 3POCTaH-
H# 11 pajioTerI0BUX BIACTUBOCTEH.

AHani3 npoBeAeHUX JOCIIKEHb MOKa3ye, M0 PO3po0JIeHa cUCTEMa TEXHO-
JIOTIYHOTO HEPYWHIBHOTO KOHTPOJIIO BUPOOIB 13 CUTAIIIB, CUTAJIOBOI 1 KBAPLIOBOT
KEepaMiKH 13 3aCTOCYBaHHSM BJIACHUX PaJI0TEIUIOBUX 1 30BHILIHIX PaJl0XBUIIbO-
BHUX CUTHAIIB JI03BOJISIE peECTpyBaTH JAehEKTH CTPYKTYpPH BUPOOIB, 3MIHH CKJIa-
Iy 3a3HaYEHUX MaTepiaiiB 1 iXHIX BJIACTUBOCTEH, 10 BUHUKAIOTh MPHU iX TEXHO-
JOT1YHIN 00po61l. Pe3ynbTaTi BUMIpIOBaHb, MIPOBEACH] PAAIOTEIIIOBUM 1 paja-
PHUM METO/aMH, KOPETIOITh MIX COOO0I0 1 CIIPUSIOTH IMiJIBUILIEHHIO BIpOT1IHOC-
T1 JOCHTIKEHD.

BucHoBkHu

TakuM 4MHOM 3alpPONIOHOBAaHA aBTOPAMH PaJIOMETPUYHA CUCTEMa HEPYHHI-
BHOT'O KOHTPOJIIO paJIioNPO30pUX BUPOOIB 13 CUTAJIIB, CUTAJIOBOT 1 KBapLIOBOi Ke-
paMiky 4yTJIKBa J10 3MIH CKJIaJy Ta BIACTUBOCTEN MaTepiaiB.

Jlana cucreMa Moxe OyTH BUKOPUCTOBYBaHA JIJISl TOCHIKEHHS TEXHOJIOT14-
HUX MapamMeTpiB BUPOOIB 13 BKa3aHUX AICIEKTPUUHHUX MaTepiaiiB 06e3 iX pyiHy-
BaHH4, 110 Oy/ie CIPUATH MIABULIEHHIO PEHTA0EIbHOCTI BUPOOHUIITBA.
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Kyyenxo B.I1., Anenxo O.Il. Padiomempuynuii HepyuHI6HUII KOHMPONb Oie1eKMPUYHUX
mamepianie. 3anponoHosana cucmema HepyuHieHO20 padiomeniosozo i padapHoco Memoois
KOHMPOII0 MEXHON02IYHUX Napamempie mepmocmiukux eupoois i3 cumanis, cumaiosoi ma
K8apyosoi kepamiku Ha pobouomy micyi. Pozpobreno mexanizm 3uamms i 00pooxu inghopma-
Yii npo KOHMPONILOBAHI Napamempu OieeKMPUYHUX 8UPODI8, WO 00380.A10Mb 3abe3neyumu
HeoOXiOHY 8IPOCIOHICIb KOHMPOIO.

Knrwowuoei cnosa: padiomempis, nepyuHi6HUN KOHMPOb, OleleKMPUYHI Mamepianu, e1ekmpo-
MazHImHe BUNPOMIHIOBAHHS, PAOiOMeNnl08e BUNPOMIHIOBAHHS, 81ACMUBOCII 00'€EKMIS.

Kyyenxo B.Il., Anenxko A.D. Paouomempuueckuii nepazpyuiaroumiuii KOHmMpoiv Ouljiekn-
puyeckux mamepuanos. llpeonazaemcs cucmema nepaspyuanwe20 paouomensiogozo u pa-
0apHO20 Memo008 KOHMPOJL MEXHON0SUYECKUX Napamempos mepMOCMOUKUX U30enUuti U3
cumanios, CUMaIloBou U Keapyegol Kepamuku Ha paboyem mecme. Paspaboman mexanusm
cHAMUA U 00pabomru uHgopmayuy 0 KOHMPOIUPYEMbIX Napamempax OUdIeKmpu4yeckux us-
denutl, no380aaWULL 0becneuums HeodX00UMYIO O0CMOBEPHOCHL KOHMPOJIA.

Knroueswvie cnosa: paouomempus, nepazpyularowuii KOHmMpoib, OUdIeKmpuiecKkue mamepua-
JIbl, INEeKMPOMASHUMHOE U3ly4eHue, paduomensiogoe usiyierue, colucmeda 00beKmos

Kucenko O.P., Yanenko A.F. Radiometry notdestroying control of dielectric materials. The
system is offered non-destructive radiothermal and radar methods of control of technological
parameters of heat-resistant wares from sitall, sitall and quartz ceramics in the workplace.
The mechanism of removal and treatment of information is developed about the controlled
parameters of dielectric wares, allowing to provide necessary authenticity of control.
Keywords: radiometry, notdestroying control, dielectric materials, electromagnetic radiation,
radioteplovoe radiation, properties of objects.
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