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PATHOTEXHHUYECKHE H3MEPEHHUA

621.385.6.6

TEPMOOBPABOTKA JIUCTOBOIO TEMJTIOU30NALUOHHOIO
MATEPUATIA C UCMNONb30OBAHUEM MUKPOBOJTHOBOI'O
U3NY4YEHUA

A. B. MAMOHTOB, U. B. HA3APOB, M. B. HE®E/]JOB, B. H. HE®E[JOB,
n. M. CABYEHKO

Mockoeckuli 2ocydapcmeerHbil UHCMuUmym 3/1eKmPOHUKU U MameMamuku
(mexHuveckul yHusepcumem), Mockea, Poccus, e-mail: Imis@miem.ru

Ilpedcmaeaenvi pesysbmamul IKCNEPUMEHMAAbHO20 UCCAC008AHUS mepMoobpabomKu
6a3a1bmo6020 KApmoHa ¢ NpUMEHEeHUeM MUKPOB8OAH08020 uiry4erus. Ilpusedensi 3asucu-
Mocmu usMeHeHus Maccol 0bpasyoe xapmona 6 npoyecce e2o cywxu. Iloxazans: uzmenenus
pacnpedenerus memnepamypbl Ha NOBEPXHOCMU U 8Hympu obsema obpasuos 8 3asucumocmu
om ceA3ylouez0 eeujecmea. Jlanvi peKoMeHOauuu no YAy4UuleHUur napamempoé npoueccd.

Karouesnie carosa: muxposoanosoe uznyuenue, meniouz0AAYUOHHBIL Mamepuaa, pac-
npedenenue memnepamypbl, 60AHOBOOHBIU U3AYHAMEND.

The experimental research results of the basalt cardboard thermal treatment with the
microwave electromagnetic energy application are presented in the article. The weight change
diagrams of the basalt cardboard samples during the drying process are given. Changes in the
temperature behaviour are analyzed on the surface and inside the samples depending on
boupling medium. An advice on the drying process parameters improvement is given.

Key words: microwave radiation, heat-insulating material, temperature distribution,
waveguide oscillator.

Ha coBpeMeHHOM Npou3BOICTBE BCe 6ObIee BHUMAHUE YAEISIETCS
IIOMCKY HOBBIX TEXHOJIOTUYECKUX PEILIEHUIA, OTBEYAIOIINX TPEOOBAHUAM
3KOJIOTUYECKOM YUCTOTHI, COEPEXEHUS SHEPIETUUECKHUX PECYPCOB C OTHO-
BPEMEHHBIM ITOBBIIIIEHUEM 3(DHOEKTUBHOCTU TEXHOJIOTMYECKUX ITPOIIECCOB.
Pa3pabaTbiBatoTcst HOBbIE MaTepHaIbl, IS M3TOTOBJIEHMUS KOTOPBIX HEO6-
XOIWMO BHENPATH HOBBIE TEXHOJIOTMYECKUE ITPOLIECCHI, TaK KaK TPATUIIMOH-
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HbIE TEXHOJIOTMM B 3TOM CJIy4ae OKa3bIBaOTCs MO0 Mato3(hPEKTUBHBIMMU,
160 BOBCE HEPAOOTOCTIOCOOHBIMM.

ITpuMep TIPaKTHYIECKOTO UCCIIEN0BaHMsT BO3MOXHOCTY IIPUMEHEHUS COB-
PEMEHHBIX TEXHOJIOTHIA st 06pabOTKM MaTepUalioB IPUBOIUTCS B IAHHON
crarse. I IpemochUIKoi SIBIWIACh HEOOXOIMMOCTh MOICPHU3AITMHA TEXHOJIOTAX
MpPOM3BOACTBA 0a3aJIbTOBOTO KapTOH4 Ha OXHOM M3 POCCHMCKMX
npeanpusaTuii. CylecTBYIOIIMHA TEXHOJIOTMYECKMIA IIPOLIECC BKIIIOYACT B
cebs1 popMOBaHUE TIOJIOTHA KapTOHa U3 6a3aIbTOBBIX BOJIOKOH, IIPOITUTKY
cOPMOBAHHOIO ITOJIOTHA CBSI3YIOIIUM BEILIECTBOM C IIOMOIIBIO BOAHOM
IMYJIECHHM U TIOCIIEAYIOlee yaajieHue u3 Hero Biari. Cylika 6a3aisToBOTO
KapTOHA TPaIUIIMOHHO OCYIIIECTRIISIETCS] TIOTOKOM IOPSTYMX Ia30B OT BBICO-
KOITPOM3BOIMTEILHOM ra30B0ii TopesiKU. Takoi criocob CyILIKH, YCIEITHO
MCIIOJIb3YEMBII JUIS KAPTOHA TOJIIIMHOM 4 — 6 MM, OKa3aJICsl COBEPIIEHHO
HEIIpUEMJIEM JUIS KapTOHA TOMIIIMHOM 6osiee 15 MM. B cBsi3u ¢ 3TM ObLI
IIPEIJIOXKEH CITOCO0 CYIIKH ¢ IIPUMEHEHUEM AjteKTpoMarHuTHoro CBY-
U3TYyYCHUS.

Bri6op Takoro crrocota o0ycloBIEH psIoM IIPEUMYILECTB UCIIOJIB30Ba-
Hust CBY-u3nyyeHMsI B KaYeCTBE UCTOYHMKA TEIUIA IIPU CYILKE TA3IEKTPU-
YECKUX MaTepHAIOB HaJl CITOCOOaMU CYIIIKM TOPSTIUMU BO3MYXOM WIH ra-
30M, TOJIY4a€MBbIMM OT CXKMTaHWsI TOIUIMBA Pa3IMYHBIX BUIOB: paBHOMEP-
HOCTBIO TIPOTpEBa MaTepualia 3HAYUTEIILHOM TOJIIIMHBI BHE 3aBUCMOCTH
OT €T0 TEIIOIPOBOHOCTU, BEICOKUM KO3(PPHUIIMEHTOM ITpeoOpa3oBaHUs
CBY-3neprum B Teruioyio (10 100 %), 6e3bIHEpITMOHHOCTRIO ¥ 3KOJIOTHYEC-
KO YUCTOTOM mpoiiecca u ap. [1, 2].

OKCIEPUMEHTAIBHBIE UCCIEIOBAaHUS TIpoliecca YIAJCHUsT BJIard U3
0a3aJIbTOBOTO KapTOHA, MMPOMUTAHHOTO BOIHOM 3MYJIbCHUEH CBA3YIOIIETO
BELLIECTBA, IPOBOAWIIN Ha obpa3uax pasmepoM 140x140 MM ¥ TOTILIMHOMN
24 MM, COCTOSIIIIAX U3 IIECTH OTAETBHBIX JJMUCTOB KAPTOHA TOJILLUHOMN 4 MM
Kaxnbid. B cpeqHeM HayaibHast Macca obpasiia coctarisuia okoio 500 r,
rocie cymku — okojyo 0,1 — 0,2 HaYaIbHOI MacCHI.

O6pas31bl 66U IPONUTAHBI PA3TMYHBIMU CBA3YIOIIUMHU BEICCTBAMM
Ha ocHOBe [1BA 1 rimMHBHL.

Hcnbiranust BINOIHSUIM € TTOMOLBI0 KamepHoi CBU-ycTaHOBKH JTy-
4EBOT0 TUIAa MOIIHOCTHIO 540 BT Ha yacToTe KONTeOaHMiA 3JIEKTPOMATHUT-
Horo 1oyt 2450 MI'u. J11s1 paBHOMepHOCTH Harpesa 06pa3iia MPUMEHSUTH
BPALIAIOIIMICSI CTOJI C PACTIONIOKEHHON Ha HEM TIOICTABKOM M3 pafiOIIpoO-
3pa4YHOrO IU3JIEKTPUKA. BEICOTY OICTaBKY BEIOMpAIA MCXOMIS U3 YCJIOBHUS
PacCIrioJIOKEHUST HarpeBacMOro Marepuaia HallpoOTUB U3Ty4aroliero BOJI-
HOBOIA KaMephbl. CxeMa YyCTaHOBKH Mpe/IcTaBIeHa Ha pUc. 1.
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Bo BpeMs1 ITpOBEICHUST IKCIIEPUMEHTA
yepe3 paBHBIC TIPOMEXYTKU BPEMEHU

B
N
M 1 (UKCHPOBATH CIIEMYIOIME [TapAMETPHI
3
4

obpasia: Maccy, TEMIIEpaTypy BHYTPU U
Ha ITOBEPXHOCTH. B CBSI3U C MaJIbIM OT-
KJIOHEHHUEM TEeMIIEpaTyphl OT TOYKM K
TOUYKE Ha ITOBEPXHOCTU KapTOHA YYUThI-
BaJIX TEMITEpATypy B €€ LIEHTPE.
PesynbraTel U3MepeHUA 00pasiia 6a-
3JIbTOBOIO KapTOHA, IPOIMTAHHOTO
SKCIIEPUMEHTAIIBHOTO UCCJIIEJOBAHUA

npouecca CBY-cymku 6azansToBOro SMYJIbCHEH CBA3YIOLICTO BEIICCTBA Ha
TEIUION30IATOpA: ocHoBe [1BA, ripeacraBiIeHbl Ha PUC. 2,

| — wanywaoustii sorHoBOK: 2 — o  OTKYA@ CICIYET, uTO obOpa3zelr KapToHa
pAsEIT HCCNEIVEMOND MATEpHAIE: TIOJTHOCTBIO BBICYIIEH 32 55 MUH, €ro
3 — IM3MEKTPUYECKAS TIONCTABKA; Macca U3MEHWIAch ¢ Ha4aIbHBIX 570 T
4 — BpallalolUiics CTOI IO KOHEYHBIX 68 T. TeMnepaTyprIe 3a-
BUCUMOCTH 10 45-1 MUHYTHI Harpesa
[IPaKTUYECKM JUHEUHBIE, U HEOOJBIIION CITag MOXXHO OOBSICHUTB MTOCTE-
TIEHHBIM UCTIAPEHUEM BO/IBI, T. €. CHKEHHMEM KOJIMYECTBA OCHOBHOTO T10-
rinoturesst CBY-3Hepru B MOKpOM KapTOHE, KakK pa3 OTBETCTBEHHOTO 3a
ee npeobpazoranue B TeroTy. OMHAKO MIPU MPaKTUYECKU ITOJTHOM 006€3-
BOXUBAaHUM 00pa3iia MOXHO IPEAITOI0XUTh, YTO OCHOBHBIM OOBEKTOM
HarpeBa CTAaHOBUTCS UMEHHO CBA3YIOLLIEE BEIIIECTBO KapTOHA, TaK KaK CaMH
BOJIOKHA 0a3ajibTa SIRISTIOTCS PAIUOITPO3PAYHBIMU. DTUM MOXHO OOBSICHUTD
PE3KUM CKaYOK TeMItepatypsl nociae 50-it MUHyThI HarpeBa. JambHemi
CITa[ TEMIIEpaTyphbl MaTepUalia MOXET OBITh CBSI3aH C IIPeoOpa30BaHUSIMU
CBA3YIOILIETO BELIECTBA, MOCJE KOTOPHIX OHO IepecTaeT norsomars CBY-
SHEPTUIO.

Ha puc. 3 npowumocTpupoBaHbI pe3yIbTaThl U3MEPEHHIA 00pa3lia 6a3arb-
TOBOTO KapTOHa, IPOIIUTAHHOTO 3MYJIbCHUEHN CBS3YIOIIETO BEIIECTBA Ha
OCHOBe NIMHBL. Macca obpasiia ymensiaercs ¢ 510 r go 50 r 3a 40 MuH.
TemneparypHbIe 3aBUCUMOCTH B JAHHOM CJIydae UMEIOT XapaKTep, OTTAYHbIA
OT IPEABITYIIEro 00pa3lia, YTo, OUEBUIHO, OOBSICHIETCS IIPUCYTCTBHEM
JAPYTOro CBA3YIOIIETO BENIECTBA HA OCHOBE IIMHBL. DTUM X€ MOXHO 00h-
SICHUTB Npeo0JiafaHe BHICOKOM TeMITEpaTyphl Ha ITIOBEPXHOCTH KapTOHA
10 CPAaBHEHUIO C TEMIIEPATypoi B 00beMe 0Opa3siia Iocje MoaIy4acoBOTO
HAIpeBa, T. €. MOCJIE ITOYTH IIOJIHOTO ucTapeHus Biary. [lepepacnpeneneHue
MaKCUMaJILHOM TEMIIEpATyphl U3 00beMa Ha ITOBEPXHOCTh 0Opasiia Mnpe-

Puc. 1. Cxema ycTaHOBKHM 1UIS
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Puc. 2. DKcriepuMeHTaIbHEIE 3aBUCHMMOCTH M3MEHEHUS TEMIIEpaTyphl U MacChl obpasia,
IIPONUTAHHOTO CBA3YIOUIMM BellecTBOM Ha ocHoBe [IBA, or BpeMeHH Harpesa:

1 — Xp¥Bas U3MEHEHHs] Macchl; 2, 3 — KPUBBIEC TEMIIEpaTyphl B 06BeMe
A Ha NOBEPXHOCTH 0bOpa3ua

ITOJIOXKUTEJILHO CBSI3aHO C TIPEUMYIIIECTBEeHHBIM TrortonieHreM CBY-3Hep-
MM TIPUTIOBEPXHOCTHBIM CJIOEM KapTOHA, IIPOITMTAHHOIO ITIMHOK. O0eIHEHME
o0Opa3iia BOIOH, OXJIaXIaBIIEH ITIOBEPXHOCTD B IIPOIIECCE UCTIAPEHMS, KaK
pa3 MOIIO OOYCIIOBUTH TAKYIO CUTYAIIHIO.

IIpumeneHue Harpesa B nmoissx CBY obecnieynio I0BOJIHHO BBICOKYIO
30 GEKTUBHOCTB ITpOlEcca CYIIKM 0a3albTOBOro KaproHa. KpoMe Toro,
ITOKa3aHa BO3MOXHOCTB CYLIIKHY TOJICTBIX 00pa3iioB KApTOHA, YTO HEIOCTH-
>XKUMO IIPY TPAAULIMOHHOM TEXHOJIOTUM C UCITOJIb30BAaHUEM TOPSTYMX T'a30B
¥ Bozayxa. OnHaKko ObUIO YCTAHOBJIEHO, YTO CKOPOCTh ITOTOKA BO3yXa,
06myBaBIIETO ITOBEPXHOCTD BBICYIIIMBAEMOTO 06pa3Lia, 6bl1a SBHO HEOC-
TATOYHOM JUIs1 Haubosee 3¢ GEeKTUBHOTO OTBO/IA UCIIAPSIOLIEICS C TTOBEPX-
HOCTHU BOJIBI.
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Puc. 3. OkcniepuMeHTAIbHBIE 3aBUCHMOCTH H3MEHEHHS TeMIepaTyphl M Macchl obpaslia,
MIPOMMTAaHHOIO CBA3YIOLUMM BELECTBOM Ha OCHOBE IVIMHBI, OT BpeMEHHM Harpesa,
KpuBbie [/ — 3 Te Xe, YTO Ha puc. 2

TaxuM oBpasoM, cyllecTByeT BOSMOXKHOCTb CYLIECTBEHHOTO YIyYILEHUS
T10Ka3aTeJIei CYILKY, B YaCTHOCTH, COKpAllleH!sI BpeMeHH 00paboTKH, YTO
NPUBEAET K CHUXKEHHIO SHEPreTHYEeCKHX 3aTpar.

JUTEPATYPA

1. Oxpecc D. CBY-3Hepreruka. M.: Mup, 1971. T. 2.
2. Mamonros A. B., Hazapos 1. B., Hedenos B. H., IToranosa T. A. Muxpo-
BOJIHOBHIE TexHoNoruu. M.: «<HUHU IIMT», 2008. '

Hama npunamus 07.10.2010 e.

42 Memponozus Ne 11, 2010



