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TTpuBeneHsl Pe3yILTaThl MCCHEI0BAHUA HIEXTPOMATHETHEIX U aKYCTHYSCKUX XapaKTepHeTHK
MHOFOCTIONHBEIX MATEPWANOBR HA BCIICHGHHOR OCHOBE MM CO3MaHyA HaHexel HHTerpanbHOR
samrsl. lokazana BOSMOMXHOCTH CO3HAHLI MHOTOCIOMHEIN Hapenell ¢ Bemuuymuod ocnabicHmus
SReKTPOMATHATHEIX BOTH Goxee 30 1B ¥ HHAGKCOM H30JSLAA BOITYIIHOIO myma 35 nb.

Kuiouespie crosa: 3MEKTPOMATHUTHOE H3IyYeHHe, aKyCTHYeCkas BOIHA, 3AUTUTHBIS MaTBpL’IaJH:I
3 (EKTHBEOCTD 3KPAHUPOBAKHIS, 3BYKOU3ONAIIML. :

‘Bpenenne

Onnum w3 Hanparesuit pa3paboTki COBPEMEHHBIX CHCTEM [FACCHBHOM 3amiuTs! HE(POPMAIH
apnseTcs  pa3paboTkA MarepwanoB W KOHCTpYKHuH, oOecreduBaiomidX IOJZABIEHME Kak
IEKTPOMATHATHBIX, TAK ¥ AKYCTMYECKUX .CHTHANOB, NO3BOMMOMHX TakuM o0pa3oM CHH3MTH PHCK
flepexsata uHGOpMAIEM OpU ee riepexatde U o0paborke, W 00eCHEUUTs MHOFOQAKTOPHYIO 3ALUUTY
ofpextos. Takke Takue MaTepHaibl AMeKTPOMATHATHO-AKYCTUYECKOH 3aINUTEl MOTYT NPUMEHATHCA
N O0eCHEHEHUA SICKTPOMATHATHOM COBMECTHMOCTH PAaJHODTEKTPOHHOH ammapaTyphl u I
CHIDKSHHS PalHOIOKAMOHHON 3aMeTHOCTH O0DeKTOB BoeHHOH Texuuxku, Kpome Toro, oHM MOTYT
OBITE HPUMEHEHB! JUIS CO3JAHMS CPENCTE 3ALATH OHONOrMHYECKHUX 06%1@013 OT BOBACUCTRUA
SNIEKTPOMATHHTHOIO mrygenng (SMU). :

KomOrHupoBaHHEIe TaHeTH AAeKTPOMATHUATHO-AKYCTHICCKOH 3Tl NPeAHA3HAYeHD! 1%
BAINMTE! OT YTeUKH HHGOPMALMH N0 TeXHHUECKAM (MEKTPOMATHUTHRIM K aKyCTHYECKUM) KaHalaM.
3ampra HHGOPMAEH ¢ HOMOIIRIO KOMOWHHMDOBAHHBIX TaHenell »IeKTPOMArHHTHO-AKYCTHUECKOH -
3ALIMTEL 3aKUHOYASTCS B YCTAHOBKE MaHenell B CTPOMTENbHBIC DJNIEMEHTHI KOHCTPYKUME 3aaHuil
(CTEeHBI, NIEpPEeKPHITHA) ¥ [BepHbIe TaMOYPH, HYTO IIPSHOTBPANIAET BOSMOMKHOCTL NEPEXBATA
WHPOPMALHOHHBIX IEKTPOMATHATHBIX IT0Ned U CheMa aKkyCTMUeCKOH MH(POPMAIMH < [IOMONILIO
TEXHUHYECKUX YCTPOHCTS.

Panmo- ¥ 3BYKONODNOINAIONIEG Marepuansl MOTYT ObITh HCHOAL30OBAHBL Kak IpH
CTPOHTENBCTRE M OTHE/IKE TIOMENICHUM, TaK ¥ JUIS CO3NAHMT MOXYIBHBIX PasOOpHBIX KOHCTPYKIMH.
pu srom MaccorabapWTHBIE XAPAKTEPUCTHKM pa3bOpHBIX KOHCTPYKLME KMEFOT CYHIECTREHHOS
3Havenre. OCHOBHBIM NPHHIMIIOM 3KPaHUPOBAHHS KaKk SIEKTPOMArHMTHEX, TaK H aKyCTHUCCKUX
CHTHANIOB SBIMETCS IfepPeHAnpaBaenie sHepriy konefanuil 3a CY6T OTPaKeHHE OT JOBEPXHOCTEH C
TeOMETPUIECKHMH HEOTHOPOAHOCTAMY, & TAKXKE Ha IOTJIONIeHWH BONH BHYTPH MaTepuanos. llpu-
5TOM JUIS yBenuueHus S(HOEKTHBHOCTH SKPaHUPOBAHHUS MPEANIOYTEHHe OTHAETCA MHAOTOCIOHHBIM
CTPYKTYPaM W3 MATEPHATIOB ¢ PASTHIHBIMK ITEKTPAUSCKUME, MarHATHEIME ¥ 3BYKCTIONIOIAIOIAMHI
CBOMCTBAMY, YTO [O3BOJISET 3HAYMTENEHO CHU3UTH MaCCOTAGAPHTHEIS XAPaKTePHCTHKN SKPaHOB. -

[epcnexTHRHBIMI MaTePHANAMHE SBIIOTCS OPACTHIE BCHEHEHHBIE MaTePHAalIbl [IEHOCTRKIO,
IEHOKePaMUKa ¥ SUeHcThbie GeTOHB, KOTOPHIE BCICACTRHE CHOIBUKHE TEXHONOIHYECKOTO rpoiecca
VX W3POTOBNEHNS TIO3BOISIOT TPOHIBOAMTE HOGABNEHUE PA3lUUHBIX [OPOLIKOBBIX MarepuasioB ULl

83



YAYHIUCHHS WX 3KPAHUPYIOIUX XapakTepucTuk. Tak, noGasieHue B AMANEKTPUHECKYIO BCISHEHHYIO
OCHOBY YISIEPOIOCOREPIKAIIK BRITFOUSHMI oGyCﬂDBHHBaeT BEICOKHE PaHOTIONTIOIAIONHe CBOHCTRA
ITHX MATePHANIOB, a4 OCOOSHHOCTH CTPYKTYpH! (Hanudde GONBLIOrO YHeIa cOOOINAromuxces Mexmy
coGott monocTei) obecneunBAET BEICOKMH YPOBEHE 3BYKOIOIIOLISHHA.

Henpto pabGorsl SBIAETCH MCCHEHOBAHME 3BYKOM3OJMHMPYIOLIUX U 3KPaHMPYIOIIHMX CBOHCTE
MaTepuanos, obianarolivx Malol Maccol IAg CO3JaHUS MEOTOCIOMHBIX WHTETDANLHBIX 3AIENTHBIX
[IAHEJICH Ha UX OCHOBE.

JKCMepUMEeHTANLHAS YaCTh

TaxuM  06pasoM, UL COBNAHHY HMHTETPAIAHBIX 3allATHBIX KOHCTPYKHuit Tpebyercs
NIpUMEHCeHHE Marepuanop, obmajaromux motepsmu it OMM mmanasonma CBY, ¢ meogmopopnoh
CTPYKTYPOH, paccerBaromielf pacHpOCTPAHAIONIHECT BOJHEI, CHOPMIPOBAHHOH H3 HECKONBKUX CTOSR
C PAsTIMYHEIMY MUKPOBOJIHOBBIMYA U AKYCTHIECKAMH CBOHCTBAMU.

B kavecTse o6pasnos Wi UCCIeN0BARIE HCIIOIB30BATACH CIEAYIONNE MaTepHaisl: ofpaser
Al08, cocrosmmi U3 IBYX CIIOEB IOPOJIOHA, HPONUTAaHHBIX 50%-d BOREOH 3MYyIbCHEH MIYHIHATA X
OHOTO GO AMIOMUHMEBON (omprd Mexdy Humy; ofpaseny A109, cocTosmuit w3 JBYX CHOEB
TIOPOJIOHA C HAHCCOHHBIM MEXAY HHUMH cyioeM MIyHTHTa;, ofpasen All0 conmepskarnmii msa cros
NIOPONIOHA C ONMH CHOH HOpOIIKOOOPa3HOro [HMYHTHTa [ePMETH3MPOBAHHOTO LOJIHITUIEHOBOM
mieHKoit; obpazery A1l copepskanuil OfuH CI0M DOPONOHA, POTIRTAHHOTO BOOH, ¢ HAHECCHHBIM HA
HEro CJi0eM MOpOIKooGpasHOre IIYHIUTa, ¥ OMMH Clof cyxoro nopoiosa (puzc. 1). Bée obpasimr
6bUTH TePMETH3UPOBAHBI IOJTMITUICHOBOM IIIEHKOH.

A1l0

A109

Puc. 1. Cocrap mecnencparssx o6pasnop: [ — MOPOIOH, IponutanHbiil Bonol; 2 ~ TOpOnoH

cyxolf; 3 ~ TmyHTHdT, 4 — DONEITWICHOBAT IUIeHKa, S — amoMEHHeBas  Qonbra,
6 ~ TOPOIKOOGPAsHELY IIYHIKT ¢ A0OaBIeHEeM BOBL, TePMETH3APOBAHHELH IONHITUIIEHOBOH
HH@HBOI?i

-I/?{csne):{oaaﬂﬁe IKPAHUPYIOUIHX CBOWCTB CO3LAHHBIX OOPa3iioB TIPOBOARIOCH ¢ HOMOIIBIO
CKALIPHBIX  aHANHM3aTOPOR Uemell, IMO3BOMIONUX HONYYHTE HHGOPMAlMIO O COOTHOMICHHIX
aMIUTHTYA BOJIH B M3MEPHUTCIBHOM TPAKTe MyTEM BBITHCHCHMA MOIYIeH KOMIUISKCHBIX 3IeMEHTOB
BOJHOBOM MATPHIIE! PACCETHHS, ONMCHIBAOIICH JuHeHHbI YeThIPEXTIONOCHHK [1], ¥ BOTHOBOIHOIO
M3SMEPUTEILHOTO TpPakTa . ¢  PYNOPHBIMH aHTCHHAMH. OQQeKTHBHOCTE dKpaHupopazus OMM
HCCITETyeMBIMH  KOHCTPYKIMAMH  XapaKkTepusyeTcs BedHMYvHOW ocnabnenus owepruum SMU u
KOIPOHIUECHTOM OTPasKeHHs SIeKIPOMArHUTHEIX BOJH OT 3Kpana. Mameperma nporojwmcs 8 CBY
JMATIAZ0HE ‘ _

0,7-140 1T ¢ pa3mencHMeM [uana3oHa Ha HECKOJPKO [OOIMATIA30HOB, OXBATHIBACMBIX
TPHMEHIEMOH H3MePUTeIFHON anmapaTypol.

3BYKOM3OMALUS  DKCIEPUMEHTANLHEK  00paslos mmepﬂnaw Ha SKCIEPUMEHTaIbHON
ycragoske, omucanmoil B padore [2]. Curman "Gemoro mryma", cgopMHupoBaHHBIH TeHEPATOPOM,
BOCIIPOM3BOMIIICS IHHAMUKOM H H3Tydancsa B TpyOy, Bee cederyie KOTOPOH mepekpsisaet ofpazerl.
Perucrpauns crexTpa curmaga 3a o6pasHoM OCYIECTBIAIACh MEKPODOHOM, COGAUHEHHBIM C
1yMoMepoM-cliekrpoadamizatopoM MAHOM-4. Msmepenus [pOBOAMIMCE B TPETHOKTABHAIX
monocax B yacToTHOM apanasone ot 200 go 8 000 I'u. 3syKonsonaums paccuuThIBAIACH KAK Pa3HOCTh
VPOBHEH 3BYKOBOTO HaB/SHUS NIPYU HPSIMOM NPOXOKACHHY 3BYKA K IPU DPOXOKICHMH 3BYKa Hepe3
uecleayemsiit obpasers. - ' '
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Pesyantartsi K 06CyxaeHHE

B pesysnsrare cepHy BKCHEPUMEHTOB TIOTYYCHBI XaPaKTCPHCTHKH OTPAKCHUA H ocnabienus
TEKTPOMATHHTHOLO H3IIYYCHHS MATepHanaMi cO CIPYKTYpoll, comepikaimiell BKIFOUCHMA IHYHIHIA,
Hcnonpsosaure ciios BOAOCOAEpKAIGEro nopoka myHrura (Ppaxmun ~0,1-0,2 Mm) B koMOuRamn
¢ anmroMuHueBold doneroil moxazano (pHc. 2-3) Bo3MOXKHOCTH OoTpakenns OMHW mo 25% u meHee
B fuariazode uacror 1-1501T1, a TpumeseHHe oTpakaresif H3 METAIA IO3BOIET (OSBICHTEH

sqdexTuBHOCTH OCTabnerus 1o 1000 pas u Sonee.
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Puc. 2. Yacrorsas  3apmeEMocTs  ocpaGiemms  Puc. 3. YacroTHmas  3aBHCHMOCTE  KO3(QHUIMEHTa
SNEKTpOMArauTHOM Bommsl: [ -~ ofpazmom A108;  orpamenms sMeKTpOMATHHTHOR BONHBL [ — obpasiioM
2 — ofpasnom Alll Al108; 2 — ofpazmom Alll

TToxazano (puc. 4), aro obpaszusr A110 u A108 ocnabrsor 38y Ha 20 nb B 00macTH YacToT
ot 160 10 2500 'y, Hauwmmas ¢ gacrorsr 2500 T'q u 3akanumsas wactorod 8000 I', 3mauenue
spykousonauuy sospacraer ¢ 20 mo 70 ab. O6pasus A109 m Alll B ofmactu mactor or 160
10 2500 Ty .ocnabnszor 38yx mpamepuo Ha 10 1B, Makcumanpupii yposeHb ocnialleHud 3ByKa
ang obpasga Alll cocramser 30 1b, a mag ofpasma All0 ~— 50gb B T00CE 9acTOT
¢o cpeanereomeTpudeckoll yacrorolt 8000 I ‘

VaureiBasg TO, 9T0 HUIKOYACTOTHAS COCTARIMIOMNAA PEUM HECET B ce0e OCHOBHYIO IHEpPTInO
pe‘—IGBOl"O CHIFHANA, ocrabnerue curnana Ha 20 A5 8 ofmacty wacToT Ko 2500 I HECYIECTBEHHO
ckaxercs Ha pasOOPYMBOCTH PEUH, NPOLIG/MNIEH Hepes TAKYIo KOHCTPYKIHIO. Taxo#l pesynbyar
ofpsacaseTCs MaJoH TONUMHON MccheRyeMbix o0pasuos (npuMepdo 2 cM). Coweranue KECTKHX H
MSATKUX CJI0€B, 4 TAK JKe VBEMUEHWE MACChl [OSBONHT TONYUATH Oojee BBICOKOE 3HAuYCHHE

COBCTBEHHOM 3BYKOM3ONSLIL
W3 puc. 5 pugno, uro gobapneHuie X MHOTOCIOWHON IaHeJH HA OCHOBE CTEKJIOMAIHE3UTA

MaHems, COCTOAWeH M3 MOCHCHOBATSNEHO paclonmKkeHHbIX obpasior Al08 — Alll npuseno
K YBENMUEHHIO COGCTBEHHON 3BYKOM3OMSIMM NOMyIHBIIeHCs KOHCTpyKiw Ha 10 ab B obsacra
yacror 1000-3500 T'y o cpasHeHmio ¢ KOHCTPYKLHed, conepxaniell Tonpko obpasupr A108 — Alll,
u K ysenuuennio Ha 20 - 30 1B B nuanasone yacror 1250...8000 I'i1 o cpaBHEHHIO ¢ MHOTOCHOMHOM
KOHCTPYKUFeH Ha OCHOBE CTEKIOMATHESHTOBOH TUTATHL.
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Puc. 5. 3asucrMocTd ocnadlieHus BO3AYIIHOIC HIyMa
Prc. 4. 3asuciMocts 0cnaGleHMs BO3AYINHOTO OT HaCTOTHI [ — IMCT CTCKIOMATHEIHTA TONMIHHOM
IIyMa OT 9aCFOTHl MHOIOCHOMHBIMU NagenaMu: / — 4 My, crolt pesussr TomummHOM 1 MM, aMOMUHUEBAS
A108; 2 — A109; 3 — Al110; 4 ~ Al1l1l; 5 —  onsra Tommmaoi ~0,4 Mm; 2 — obpazisr A108-A111
ofpazipl A108-A111 croxenusie BMecTe cHoxeHHsle BMecTe; 3 — magens 1 o o0pasusl

Al108-A111 (msrrme cron oOpamieHs! K ZUHAMUKY )

3ak/auenye

Hcenenopannl 3AeKTpOMATHUTHLIC U aKyCTHUECKHE XAPAKTEPUCTHKY MATEPHANIGE Ha OCHOBE
HIYHTATA 14 CO3JaHMs [aHesacH MHTerpanbHOM 3anmrthi IJoKasaHa BO3IMOMKHOCTH CO3ZAHMS
MHOFOCTIOMHEIX MATePHANIOB I 3AUMIICHHBIX TIOMEINEHVH Ha OCHOBE MOMYJIBHBIX pPaz0OpHBIX
KOHCTPYKIMHA, B TOM 9HCIIE U U3 ONTHYCCKH TIPO3PEHBIX BIICMCHTOB.

MULTILAYERED FOAM MATERIALS BASED ON SHCUNGITE
FOR PASSIVE COMPLEX SECURITY SYSTEMS

HM. ALLEBAD, SN. PETROV, A M. PROUDNIK

Abstract

The measurements results of the electromagnetic and acoustic properties of multilayered
structures based on water-containing materials and schungite for complex security systems are given.
The creation possibility of multilayered panels with the value of electromagnetic wave attenuation
over 30 dB u isolation indexes of air noise 35 dB 1s shown.
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