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Questions of the even temperature field creatioshiget dielectric materials placed on the
section of one-dimensionally periodic or two-dimenslly periodic slow-wave structure are
examined. A kind of these slow-wave structures ist®isn changes according to the exponential
law of their periods along the lines of electrometygm energy spreading. Theoretical and
experimental temperature field distribution in diglic material for one-dimensionally periodic or
two-dimensionally periodic slow-wave structure ltasstant character for each of these sections.
Total divergence in theoretical and experimentallts is less than 5% for the temperature field
distribution in sheet materials with different @tephysical parameters.

B nacrosimieit cratbe paccCMOTpPEH OJIMH M3 METOJOB CO3/IaHUs PAaBHOMEPHOTO
TEMIIEPATYPHOTO MOJIS B IMCTOBBIX AUAICKTPUUECKUX MaTepuaax, pacrloiokKEeHHbIX
HAa TIOBEPXHOCTH CEKIMH JIBYMEPHO-NIEPUOIUYECKUX 3aMEIJISIONINX CHUCTEM.
DKClepUMEHTANIBHBIE UCCIIEI0OBAHUS 110 TEPMOOOPAOOTKH JIMCTOBBIX MaTEpUAOB C
MaJIbIMU  JUAJIEKTPUUYECKUMHM MOTEpPSMU OBLIM TPOBENEHBI Ha JIByMEpHO-
NEPUOANYECKON  3aMeIUIAIONIe CHCTeME THIla MHOTONPOBOAHOM JIMHUM CO
CBSI3KaMH M WHAYKTHBHBIMU Auadparmamu [1]. JIBymMepHO-Tieproandeckas cucrema
OTpaHUYCHA B HANpaBJICHUM OCU "X’ JABYMS DJIEKTPUYECKHUMH CTEHKaAMH,
pacrnojOKEHHbIMU B IUIOCKOCTAX CHUMMETPUM  CUCTEMBL. Mexay JAByMs
AIIEKTPUYECKUMHU CTEHKAMHU YCTAHABIMBAETCS CTOsUas 3aMeljieHHass BoJiHA. B
HaIIPaBJIEHUU OCU “Z CEKLMs JTBYMEPHO-IIEPUOJANYECKON 3aMeIISAIOIIEH CUCTEMBI C
OJIHOM CTOpPOHBI corylacoBaHa ¢ ucToyHukoM CBY sHepruu, a ¢ Ipyroil CTOpPOHBI €
BOJSIHOW HArpy3Kou, KOTOpas MCHOJIb3YETCS JUIsl PETUCTPALMM HEUCIIOIb30BaHHOM
MOIIIHOCTH C IIEJIbI0 KOHTPOJISl MapaMeTpoOB TEXHOJOTHYECKOro mpoiiecca. Pasmep
CEKIL[MM B HANpPAaBJICHUU OCU “Z’ OmpenessieTcss YUCIOM INepronoB cucteMbl N, u
pasio N, [L, =7, rne ¢ - mmpuna oOpabaTbIBaEMOro MarepHaia, KOTOPBIH

IBWKETCS B  HANpaBICHHMH OCH X, MEPHEHAUKYJISIPHO  HaIPaBJICHUIO
pacrpoCTpaHeHHsl PHEPrUU DJICKTpOMarHuTHoro noms, a L,- mepuwon cucremsl B

HaIpaBJICHUH OCH “Z".
HlupuHa CEKIUU  JABYMEPHO-TIEPHOJUYECKOW  CHCTEMBI  MEXIy  JABYMS

SJICKTPUYCCKUMHU CTCHKAaMH a, OINPCACIACTCA YHUCIOM IEPHUOAOB CHCTCMbI NX )41

pasHo a, = N, [L,, rne L, - mepron 3amennsromnieii cucremMsl B HaIpaBICHUH OCU

KoHcTpykiua cekuuu JIByMEPHO-TIEPUOJUYECKON 3aMEIJISIOMEH CHUCTEMBI
oOpa3oBaHa  NPOBOJHMKAMH  OJHOCTYNEHYAaTOM  MHOTONPOBOJHOM  JIMHHUH,
PACIIOJIOKEHHBIMU  MMAPAIJIENBHO APYr APYry, MEPHEHIUKYJISIPHO HAIPaBICHUIO



JNBWKEHUS MaTepuana. Ha nmpoBogHuKax MHOTONPOBOJHOM JINHUM B IIEPUOIHYECKON
MOCJICIOBATEILHOCTH  PACIOJIOKEHBI  AJIEMEHThl KOHCTPYKUIMH  “MHIYKTHBHBIC
nuadparMpl’, MEXIY KOTOPBIMU PACTIOJIOKEHBI SJIEMEHTHI TUMA “JIBOWHBIC CBA3KH
KaK 3TO MoKa3zaHo Ha puc. 1.
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Puc. 2. IIpooonvnoe (a) u nonepeunoe (6) ceuenue CBY ycmpoiicmea mepmoobpabomxu
JIUCOBBIX OUIIEKMPUHECKUX MAMEPUATLOB:
1 —cexyus 08ymepHo-nepuoduteckol 3ameodnsowelt cucmemvl, 2 —801H0800;

3 —ucmounux CBY snepeuu; 4 — naepyska, 5 — obpabamvieaemvlil Mmamepuar, LZ - nepuoo

3ameonsowell cucmemvl 6 HAnpasienuu pacnpocmparenus bezyweii éonnvl, f - wupuma
0bpabamuvleaemo20 mamepuar, Lx' nepuoo 3ameonsoweil cucmemvl 8 Hanpasienuu ocu “x”; d —
moawuna oopabameieaemozo mamepuana, N - CKOpocms 08UNCEHUs MAMeEPUAa.

B HanpaBnennm ocu “x” yCTaHAaBIMBAeTCs 3aMEIUICHHAs CTOsA4Yas BOJIHA,
KOTOpasl MPUKUMAET AIEKTPOMAarHUTHOE I0JI€ K MOBEPXHOCTU CEKIUU JBYMEPHO-
NepUOANYECKON 3amemsitonieil cuctembl. B kadecTtBe pabouero Buaa kosieOaHMiA
WCTOJIb3yeTcss @, =71 - BUA WM OMWKaWIMA K HEMy 10 IOMEPEIHOMY

3ameuieHut0. [lpu sToM KO3 UIIMEHT 3aMeIeHUs] 3aMeISIONIeH CHCTEMBI,
KOTOPBIN HCTIONIB3yeTCsl B HacTosweH padore K, =5.

B nponoasHOM HampaBiieHUU BIOJIb OCH “Z’ yCTaHABIMBAETCSA PEXKHUM Oeryiiei
BOJIHBI.

PaccmoTpuMm pacnpeneneHue TeMrneparypHOro IMoJisi OTHOCUTENIBHO TOHKHX
JUCTOBBIX JAURJIEKTPUUYECKHX MaTepuayoB. [104 OTHOCUTENIBHO TOHKUMHU JTUCTOBBIMH
OUAJIEKTPUYECKUMHU MaTepuasiaMu B TexHuke CBY HarpeBa NOHMMArOT Takue
MaTepuaibl, B KOTOPBIX paclpeieeHle TEMIEPATYPHOTO MOJIsl [0 TOJILUHE MOKHO
HE yuuThIBaTh. /[l pacnpeneneHuss TEMIEPAaTypHOIO IOJIA TAKUX MaTepUalioB



JNOCTATOYHO PACCUMUTATH €r0 Ha MOBEPXHOCTH Marepuala, HalpuMmep, Ha ypOBHE
3aMeISIOIIEH CHCTEMBI.

OnMH M3 METOAOB PELICHUs] IOCTABJIEHHOW NPOOJEMBI COCTOMT B TOM, 4YTO
U3MEHSS IEPUOJ  3aMEIAIOLIEN  CUCTEMBI L(Z), MOYKHO IpeoOpa3oBaTh
DKCIIOHCHLIUAJIBHYK 3aBUCUMOCTb PACHpPEACIICHHs  TEMIIEpaTypHOTO TOJsA B
MaTepualie B HAIPABICHUN PACIPOCTPAHEHUS SHEPIUU dJIEKTPOMArHUTHOIO IOJIA B
JUHEWHYI0, a TMpHU CIOXKEHUHM JBYyX IuHeHHbIX ¢yHkuui, B CBY ycTpoiicTse,
COCTOSIIIEM M3  JBYX  CEKUMH, IMOJY4YHUTh TOCTOSIHHOE  pAaCIpPEIEIICHHE
TEMIIEPATYPHOIO II0JISI B MaTepHaJIe.

Pacripenenenune TtemmepaTypHOro mosis B Mmatepuane 1 (Z) IpU  yCIOBUU
M3MEHEHHS] NEPUOAA JBYMEPHO-TIEPUOAUYECKON 3aMEIJIAIOIIEN CUCTEMBI MOXKHO
3anucaTh B BUJE!
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rae: / - mmpuHa oOpabarsiBaeMoro Marepuaina; K - BOJHOBOE YMCIO CBOGOIHOIO
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npocTtpancTBa K = 7; A - nnvna Bonusl ucrounuka CBY suepruu (/1 = 12,24CM);

n

" - KOMIUIEKCHAas  COCTAaBISIOIAs  OTHOCHTENLHOM  [IMAJIEKTPHYECKOM
npomuuaemoctu Marepuana (£ = 002); @,- dasoswii cusur (¢, = 0257),

MPUXOJALINICA HA EPUOJ CUCTEMBI L(Z); P,. - BbIXOJHAs MOLIHOCTb MCTOYHMKA

CBUY suepruu (P,. =600Bm); ¢, u 0, - TeII0EMKOCTb I IIOTHOCTh MATEPHAIA;

T - BpeMs o0OpaboTku Marepuana B CBY nomne; T, (Z) - HayajbHas TeMIIEpaTypa
MaTtepuana.

VYcnoBue TMHEHHOCTH XapaKTEPUCTUKU PAcIpeaeieHHs TEMIEPATyPHOro Mo B
MaTepHale B HAlpaBJICHUH PACHPOCTPAHEHUS] SHEPTUM SJIEKTPOMATHUTHOIO IO
A7 CEKLUK 3aMeJJISIoIeN CHCTEMBI UMEET BUJL!
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CrnenoBaTenbHO, JUHEHHOE NTPUOIMKEHUE JUIsl paclpelielieHUus TeMIepaTypHOIo
nonst 17 (Z) B Marepuaje UMeeT BUJ:
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Ha puc. 2 nokazana konctpykuuss CBY ycrpoiicTBa, a Ha puc. 3  IPHUBEACHBI
pacCUMTaHHbIE W W3MEPEHHBIE XApAKTEPUCTUKU PACIPENEIICHUS TEMIIEPATYPHOIO
IIOJIsI B MaTepualie NPU U3MEHEHUHU MEPUOA 3aMEISIOMIEH CUCTEMBI OT 3HAYEHUs
L(0)=20mm no smavenms L(()=25mm ma amume snexTpommHAMEYECKOd
cuctemsl £ =50Cm.

JIncToBOM MaTepran UMeI CIEAYIOIIME TapaMETPHI:

£ =002c, = 0,8%:% =24-°_;d =Luu; £ =500mum.
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Puc. 2. Koucmpyxkyua CBY ycmpoiicméa Ha ocHoe cekyuil O08YMepHO-NEPUOOUYECKUX
3aMeONAIOUWUX CUCTEM C UBMEHAIOWUMCS NEPUOOOM CUCEMbL 8 HANPAGIeHUU PACNPOCMPAHeHUs
oecyweti 6onnvl. 1 —ucmounux CBY snepeuu; 2 — cexyus 08yMepHO-nepuoouteckoll 3ameonsoulett
cucmemvl; 3 —nazpyska; 4 —obpabamwieaemvlii mamepuai.
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Puc. 3. Teopemuueckue u OSKCNEPUMEHMALbHbIE —XAPAKMEPUCMUKY — PACAPEOeLeHUs
memnepamypHo2o nois 6 aucmosom mamepuane ons cexyuu (1, 2)u onn CBY ycmpoiicmea (3),
KOHCMPYKYUA KOMOPO20 Npe0Cmaeiena Ha puc.2. >o00< - dhonom 0bo3navena obaacmo
OKCNEPUMEHMAbHBIX 3HAYCHUL NPU USMEHEHUU Nepuood 3ameoNaoueti CUCIEeMbl On 3HAYEHUs.

L(O)=20 MM 00 3HaYeHus L(f)=25 MM Ha Onune snekmpoounamuyeckoti cucmemvi{ = 500
MM.

Pa3bpoc TemmeparypHoro mons He mnpesbimaer 4%. PacxoxneHue
pacCUMTAaHHBIX W HU3MEPEHHBIX XapaKTEPUCTUK paCIpeleICHHsl TeMIIepaTypHOTO
oJIsl B MaTtepualie He npeBbimaet 5%.
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