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NPEAHCJIOBHE

B cBasy ¢ MADOKAM NPUMEHCHHMEM 3BYKONOIVIONAOMAX BOJMOKHHCTHRIX
H NOPHCTHX MAaTePHAJNOB [JS CHUKEHHA IIyMa B NPOMHNUICHHHX B 06-
IECTBEHALX 37aHAAX NOBHINAITCH TPeGOBAHMA K TOMHOCTH KOJHYECTBEH-
HOM OIEHKH MX 3BYKODOIJIOMAIOMMX CBOHCTB,

B nacrosmux PeroMeHRaIHMsAX H3/MaraeTCs MHMXEHEPHH MeToX pacyera
HMOefaHca M KoaddhuuuenTa 3BYKONOINIOIIEHHS IJIOCKHX AKYCTHYECKHX
KOHCTPYKIMH, COCTOSIMMX, KaK NPABHJO, M3 CJOA TOIJIOTATE]S B COYeTa-
HUE € 3aUIUTHHIMY TOKDHTHAMH, BHIOJHEHHHIMM H3 TKaHM (IVIGHKH) H
nepopEPOBAHKKX SKPAHOB HJH CETOK.

Jlane pexoMeHZanud O BEIGOPY ONTHMA/BHHIX NMAapaMeTpOB BOJOKHAC
TOr0 3BYKONOIVIOINAJOLIEr0 MaTepHaja, 4 TakxKe SaIIUTHHIX TMOKDPHTHE,
ofecreuuBaOIUX 3aflaHHYi0 BeJHYMHY KoOdh(HIHEHTa 3BYKONOIVIOMEHKS
OOJHNOBKH B 3aJaHHOM 4YacCTOTHOM JHanasoHe.

Ilpusenens! yc/oBHsT PaBHOLEHHON 3aMEHH OXHOTO MaTepHana APYrHM.

B ocnoBy PexoMenpamuii MOMOMEHH pe3yabTaTH MHONOJETHeX Hayd-
HO-HCCefOBATeNbCKOM paGOTH, MpOBejeHRON B M1aGOPaTOPHH aKYCTHUECKHX
koHeTpyruuit HHUH crpontenpnoft (uanky MO H3YYEHHIO BAMSHHA CTPYKTY-
PH MAaTEPHAJNOB Ha 3BYKOIOIONISHHE.

Pexomennauun paspaGoranst HHM crponrtensnofi ¢usuku Toccrpos
CCCP (xaun. rexn. nayg H. H. Bopouuna),



1. AKYCTHYECKHME XAPAKTEPUCTHKH
3BYKONOTJIOMAIOWUX NOKPHITHH

1.1. OcHoBHOf BeJHYHHON, XapaKkTepH3yODIed aKyCTHYECKHE CBOHCTBA
BBYKONOIVIOIIAIOINMX KOHCTPYKUMA M OGNHIOBOK, siBasercs xosbduuuent
sBykonoriomennss o (K3II), paBHH@ OTHOmMEHMIO NMOIVIOMEHHOH 3BYKOBOX
SHepr¥H K najaiome.

Jpyroft He MeHee BaxHO# XapaKTePHCTHKON 3BYKONOrJomamomeld KOH-
CTPYKUHH SBASETC aKyCTHYECKHE HMIefanc (conpoTupieHHe) Za, Krcfc-M2,
onpefeNseMufi Kak OTHOUICHHE 3BYKOBOT'O JABJICHHS K DNPOM3BEJECHMIO JIH-
HefiHoft KoJeGaTe/NbHON CKODOCTH 9acTHI, CPeAn Ha IJIOMAAb NMOBEPXHOCTH,
HODMaJIbHOH K HaNpPAaBJEHHIO PaCHPOCTPAHEHHS IVIOCKOH 3BYKOBOR BOJHHL
B npakTHUeCKHX pacyeTax MCMOJb3YIOT Gespasmepuulfi umuepanc Z=Z,/Wo,
rae Wo — BOJIHOBOE CONMpPOTHBACHHE BO3AYXa, Krojc- M2,

KoshduuuenT 3BYKONOrJIOMEHHST MOMKeT OBITb PAaCCYHTAH N0 H3BECT-
HOMY 3HAQUEHMIO HMIEJaHCA COTVIaCHO BLIPaXKEHHIO
el |? )
Z+1

KoahpunpenT 3BYKONQIVIOMEHHS W HMOENAHC OGNHUOBKH  ABJSIOTCA
(YHRUBAME 9acTOTH 3BYXKa, TOAMMHHE CJOS 3BYKONOIVIOMIAIONIEr0 MAaTepHa-
Jla M KOHCTPYKIMH, CTPYKTYPHHX OCOGEHHOCTEH 3TOr0o MaTepuaja, aKyCTH-
9eCKHX CBOHCTB S3alIUTHEIX NOKPHITHN, €CJAH TaKOBHle HMEIOTCH, a TaKXKe
yrjia MafeHHs 3BYKOBOR BOJHH. DTOT yroJ NPHHAMAETCS PaBHBIM YAy
MexJy HOPMaJsMH, NPOBEASHHHIMH K (POHTY Nagaiomell SBYKOBOH BOJHH
H K NOBEPXHOCTH OOJIMIOBKY.

B nuddysnom 3ByKOBOM NOJE NOMEIIEHHS, B KOTOPOM BCe YIJH Ma-
NICHHS BOJH DABHOBEPOSATHH, & DACHpefiesleHHe IVIOTHOCTH 3SHEPTHH SBJs-
ercs DaBHOMEPHHIM IO BceMy 0ObeMy, aKyCTHUeCKHe CBOACTBA KOHCTPYK-
OMH XapakTepH3YIOT cTaTHcTHiecKuM (nuddysnbiM) ko3dbhHIHERTOM 3BY-
KomorJiomenka. C JOCTATOYHO XODOIIMM INPHOAMMEHHEM MOXHO CYHTATh
ero pasbM 3Hagenmio K3I1 npr HaKJIOHRHOM NajeHMH IJIOCKOR 3BYKOBO#
BOJIHH! TIOX yriaoMm 45°,

B nacrosmux PexoMeHpauusx BCe BHIPAXKeHMS, NPefHA3HAUEHHHE LA
pacdera uMnenaaHca M KosdHuueHTa SBYKONONVIOMIEHHS KOHCTPYKIHH, X3+
HBl JJIf1 IPOHSBOJIBHOTO 3HAUEHHS YIVIa HMaleHHs.

Meropnka H3MepeHHMs HMNeZanca M Ko3(bHIHEHTA 3BYKONOIVIONIEHHS
ngnoxena B I'OCT 16297—80 «Marepua/inl 3BYKOH3OMSNHOHHHE H 3BY-
Konorsomarouire. MeTogu HCIMTAHHA»,

3HaveRHs K0I(pODHUIHEHTOB 3BYKONOIVIOMIEHNs, ONpefesieHHHe SKCHepH-
MEHTaJIbHO JJISi HEKOTOPHX aKYCTHYECKHX KOHCTPYKUME H OGNHIOBOK, NpH-
BOAATCA, KAaK NPaBHJO, B CNPaBOYHMKAX M Karajorax. OfHaKO NIpH Npoek-
THpOBaHHH S((EKTHBHEX H SKOHOMHYHEIX N0 DACXOAY MaTepHANOB 3BYKO-
TNOrJIOMAIOUIMX KOHCTPYKUMHE TaKHX CBeleHH He NOCTaTOUHO. B OTAE/BHEX
caydanx TpeGyercs pacuer mmnenasca u K3II koHCTpyKuuM ¢ 3afaHHBIMH
napamerpamu. Ilpr pacgere mmnenanca u K3II mcrnosmbayior akycTuueckue
(BonBOBHE) mapaMerpH SBYKONOIVIOL{AIONIHX MaTepHaJIOB,
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1.2. AgycrHyeck@e INapaMeTpsl XapaKTepHSYIOT 3BYKONOIVIOINAIoNHe
cRoOficTBa Marepnana Kax cpein. OCHOBHHIMY NapaMeTPaMu SBAMOTCH BOJ-
HOBOE CONpOTHBJeHAE W, OTHECEHHOE K BOJHOBOMY CONDOTHUBJICHHIO BO3KY<
Xa, ¥ NOCTOSHHAd pacmpocTpasenus ¥y, 1/cm.

Boazosoe compoTusieHne (6e3pasMepHOE) COOTBETCTBYET aKyCTHYECKO+
My KOMIJICKCHOMY HMIejaHCy GECKOHEUHO NMPOTHKEHHOTO CJIOs MaTtepuana.
Komn/iekcBast BeJHYHHA Y NOKA3HIBAET, ¢ KaKOR aMIIHTYZOH M CKOPOCTBIO
pacmpocTpaHsiercs 3BYKOBOH mponecc B cpeje.

UncieHREe 3HAYCHHS] aKyCTHYECKHX NapaMeTpPoB ompeAeafior JuGo
SKCHEPHMEHTANLHO COIVIACHO METOXWKe, HajoXkemHof B «PykoBOmcTBe nHO
HM3MEPeHHMI0O M pacueTy aKyCTHUECKHX XAPAKTePHCTHK 3BYKOHNOIJIOMIAIOMIAX
MatepuanoB» (M., Crpofimsgar, 1979), am6o pacuetroM mo (HIUKO-TEXHH-
9eCKHM XapPaKTePHCTUKAM BOJOKHHCTHIX WM NOPHCTHLIX MAaTepPHaJoB.

1.3. BosHOBOE CONpPOTHBJIGHHE M HOCTOSHHAs PACIPOCTPAHEHHS MOLYT
OBITE PACCUHTAHE IO SMIHpHUecKMM (opmynam:

W=140Q —jQs (2)
£Qs (24 Q)
= — k(14- Qy), 3
11Q + ik (14-Qp) (3)
2nf —1.
e k= — BOJIHOBOE WHCIO M BO3AYXa, cM—%; f — gacrora
c
8Byxa, I'l; ¢ — CKOpOCTb 3ByKa B BO3ZyXe, CM/C, UHCJCHHBIC SHAUCHHs

KOTOPOHl B 3aBUCHMOCTH OT TEMIepPATYpH INPHHHMAIOT COIVIACHO mpua. 2
TOCT 16297—80; Q; u Q; — OespasMepHBIe CTPYKTYDHHE XapaKTepUCTH-
KH, CBA3aHHHE ¢ (PU3HKO-TEXHWYECKMMH KOHCTAHTAMM 3BYKONOIJIOMIAIONMKX
MaTepuajoB (MJIOTHOCTHIO, CPEAHHM AHAMETPOM IIODH HJH BOJOKHA H Ap.)
CAeNYIOMAME KOJHICCTBEHHEIMH COOTHOINEHHAMH: XJA KECTKAX NOPUCTHIX
MaTepHasiOB THOA WIHT <CHJIAKIOP» H NEHOrHNCa:

T q
Q) = VO.ikr (4)

Q=@ +eDk (6)
010~2
=—, (6)
Oa
e ¢ — TDHBENCHHAS IVIOTHOCTb, NPONOPIUOHAMBEA OTHOLICHHI LIOT-

HOcTed MaTepHama p, Kr/M%, M BO3AyXa Po, Kr/M% r—cpexHHii pammyc
NODPH, MKM.

Js anacTHIHHIX DOPUCTHIX MAaTePHAJOB THNA NEHONOJIHYpeTaHA X me-
HONOJIMBHHKJIXIODHAA:

Q?l = Q? + a3 (7

2

£y T Bon
= —_— 8
Q" =0+ 1+ gom (8)
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roy 0,1kr
BOCTH CKeJIeTa MaTEpHala Ha ero aKkycTuueckue cpofictsa; H — uHampsxe-

HHe npu cxxaThH Ha 209, xre/cMm?; nus BOJOKHHCTHIX MAaTeEpHAsoB, HMEN0-
LIMX CPeINHMH AMaMeTD BOJIOKHA d, MKM, W JJIHHY BOJOKHA h, CM:

rae  Qog = — NONPaBK3, YYUTHBAOWAA BAUSHHE NOAATIH-

npu kd > 0.1 01=Q2=Q=—qViE_3°—, (9
npu kd < 0,1 Q,=—l—_?_—26- R (10)

rA€ BEJHYHHY ¢ ONIPEAeJsiOT cOIViacHO BHpaxeHmio (6), g, = (10¢% -
—1—0,5q—l + 0,5k %) HOnpaBKa, YuWTHIBAIOMIas BJAAAHHE THOKO-
CTH CKeJeTa MaTepHaJa Ha ero akyCTHYeCKHe CBOWCTBA.

Jns pacyetra CTPYKTYPHHIX XapakTEpPHCTHK M AKYCTHYECKMX NapaMer-
POB B COOTBETCTBHH ¢ PaBeHcTBaMH (2)—(10) B Tabn. 1 panw (pH3MUECKHE
KOHCTAHTH Pa3jHIHLIX 3BYKONONJIOHMIAOLMX MAaTePHAJOB OTEYECTBEHHONO
NPOU3BOACTBA,

B npun. 1 ma puc. 1, a, 6, 8, &, 0 npeicTaB/eHE YaCTOTHBIE 3aBHCH-
MOCTH CTPYKTypHOH XapaxTepucTuku {=();, paccuuTa#HHE COrjacHo pa-
BeHcTBY (9) AJMA HEKOTOPHIX BOVIOKHHCTHIX MAaTEPHaJloB B YaCTOTHOM JHa-
nasope 653—8000 Im. i BOJOKHMCTHX MAaTEpHAlOB C OYEHb TOHKHAMH
BOJIOKHaMM, KOria BHIOJHfAeTcH ycnosue kd=C0,1, Benmuuny Qs BHYHC-
JAIOT B COOTBETCTBHM ¢ BhpamenneM (10) mo umcaenHomy suauenno Q,
onpefeieHHoMy u3 rpaduka. IIpu amom BeanuuHy y PacCUMTHBAIT Corjac-
HO paBeHCTBY (3) C yueroM ycaosHst Qi=Qa=Q.

2. PACYET U IPOEKTHPOBAHUE
3BYKONOTIJOIMAIOLIINX KOHCTPYKILUHA

2.1. Tlpr HaxKNOHHOM NaJEeHHM IVIOCKOH 3BYKOBOH BOJIHB IIOA HEKOTO-
puiM yraoM 0 Ha 3BYKONOINIOWIAIOMYI0 KOHCTPYKLMIO, COCTOSIIYIO H3 CJIOS
TIOPUCTOTO MJH BOJOKHMCTOIO MaTtepuaja C 3alUTHEIMY NOKPHTHAMHY B BH-
e TKaHu (IJeHKH) ¥ NepOpPHPOBAHHONO 3KPaHA, HMNELAHC KOHCTDYKUHH
Zy paBeH CyMMe HMIEA2aHCOB BCEX ee KOMIIOHEHT

Zx=zcn+zrx+zaxv (“)
rae Zcu, Zux, Zox — HMIELAHCH CJOA MaTepHaja, TKaHH # nepdopupo-
BaHHOrO 3KPaHA COOTBETCTBEHHO.

KoagpuipeHT 3BYKOTOIVIOMICHHSI BHIUUCAAIOT MO BEJMUMHE CYyMMapHO-
rO HMIleflaHCca COrJacHo Bhpaxenuo (1).

Pacuer MMnepasca closi 3BYKONOrJoIAI0MEro
Mareprana KOHEYHOH TOJMINHLY

2.2. B o6meM BHIe HMNELAHC CJOS 3BYKOMNOIJIOWIAIOMIETO MaTepualia
KOHEUHOM TOMIMHN [, CM, pacno/OXeRHON Jr0O BOJOTHYIO K KECTKOMY
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OCHOBAHHIO, MO0 Ha HEKOTOPOM paccTosHMM L, cM, or Hero (Ha ormoce),
PACCYHTHIBAIOT COTJACHO CJEAYIOMEMY DABEHCTBY

W2¥ 2 cos? 0 + Z,ZL
Zen=Ren+ jYea= - s (12}
L+2GH
rie Rea, Yen — AefiCTBATENbHAS M MHMMAS KOMIOHEHTH HMHOeXAaHCa Zeu;
¥ = (1 +k2y%5in20)%:% Zy=oco—umnenanc xecrxoro ocnosamns npx
L=0; Zy=—]j ctg (kL cos 0)— umnezanc BOSAYIUHOrO NPOMEKYTKA MEXIY

CIOEM MaTepHalia M MECTKHM OCHOBanmeMm mupu L=%0; ZJ, — mmneaanc
CJI0sl, PaCIONOXENHOr0 Ha XKECTKOM OCHOBAHMH, BLIYHCASEMBIH No dopvyse
W cos §
L) o ———
18 = v cth (y¥1).

Tlpy 31OM YHCJHCHHHE 3HAYEHHAS aKyCTHUECKMX mapaMetpos W u y
TIPHHHMAIOTCSL B COOTBETCTBHMM C TpeGopanmsamu no. 1.2 n 1.3.

B mpun. 2 npusesena nporpamma POKAJI pacuera uMiepaHca H KO-
sthunyenTa 3BYKONOIVIOUICHHS CJIOS 3BYKOMOIJOIAIOIIEr0 Marepuana co-
rnacso pasenctBaM (12) u (1) ¢ yuerom Bepamennit (4)—(10) ans:
CTPYKTYPHHIX XapaKTEPHCTUK.

2.3. Uwmnenanc n K3II ci10a BONOKHHCTOrO MarepHasia TOJIIMHON [,
CM, PAaCIOJIOXKEHHOTO HA MXECTKOM GOCHOBAHHMH, ONPEIENAIOT C MOMQULBIO
HOMOTDAaMM, MpPEACTaBJAEHHHX HAa pHC. 1—3 B BujJe ceMeHCTB KPHBbLIX paB-
HBIX BeJWUMH Renx, Yea M Gex Ha IVIOCKOCTH [BYX Ge3pa3MepHLIX Nepe-
MeHHEX Q u kl. VIHJeRCHl KDUBHX COOTBETCTBYIOT YMCJICHHHM 3HAYEHUAM
uMnenanca u kosdduupenTa spyxonorsomends. HoMorpaMMe nocTpoenbs
B npeanoyoxenun 0=45° u kd>0,1. Ha craumapTHhx cpeanereomerpuue-
CKHMX YaCTOTaX OKTaBHRIX (MJIH TPETHOKTABHBIX) I0JOC BHYHC/ASIOT Apry-
MeHT kl B CTPYKTYpHYIO XapaxTepucTHKy Q coruacno seipaxenuio (9). Be-
JHIUHEL Rox, Yex U Gex ONPEAENSIOT IO HOMOrpaMMaM B TOYKaX € COOT-
BETCTBYIOUMMH  KoopaunataMu (Q, kI). OTHOCHTENbHbIe HOTPEIIHOCTH B
onpejeNieHUH MMIeJaHca U K02 HUIUEHTA 3IBYKOMOTJOUISHUS LPX 3TOM npe-
euimatorT 10 # 5% cooTBeTCTBEHHO,

Hpumep 1. TpeByercs paccudTaTh B 4aCTOTHOM jdanasone 125
4000 I'n umnemanc Zey H K03 (HIMEHT 3BYKOIOIJIOUIEHHS Ocx NPU Ha-
KJIOHHOM IafiecHHYM 3BYKOBO{ BOJIHH HOZ yriom 45° Ha 0G6/HIOBRY, COCTOS-
Iy #3 cJ10f CyneproHkKoro crekjgosonokHa (TY 21-01-224-75) rommuunoit
2 CM, PacHOJIOXEHHOTO Ha 3KECTKOM OcHOBaHMH. IImoTHOCTh p=15 Kkrimd,
A¥aMeTp BOJIOKHA d=2 MKM, JJIMHA BOJIOKHAa K=8 CM DpUHATH B COOTBET-
crBuu ¢ Taba. l.

Hummenanc u K3II ompeneasior ¢ nmoMomsio Homorpamm (puc. 1—3)
HA cTajapTHHX "actorax 125, 250, 500, 1000, 2000, 4000 Tu. das npu-
Mepa NPOBOAHTCA PacyeT THX BeJWYHH Ha dactore 1000 I'm,

BrgucnsiioT npuBeleHHy0 maorHocth ¢=0,12 coraacuo (6), BoaHOBOE
gucio k=0,18; kd=F~[=0,36; Besmunny qo=>0,23 ¥ CTPYKTYPHYIO XapakTe-
puctuky Q=0,58 coraacHo paseHctBY (9).
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Tabanna 1§

Hanpa-
HAnamerp KeHue
Ilnor- Jaena npu o
aTepHan rocTt, TY HO! BOJIOKHA TeMnepaTypoCTOAKOCTD,
e SR | em | e | e @
xrc/'cm'
1. BOJIOKHNCTBIE
MATEPHAJIbI

YabTpaToHKOe miTanensHoe Ga- TY 550-2-44-72 15—-20 { 0,6—1 1—2 —  {0Or —200° go -700°C
33JIbTOBOE BOJIOKHO
Cynepronkoe mranemsnoe Gasase- | PCT YCCP 5013-76 20—25 1—2 1—2 — |0t —200° po 4-700°C
TOBOE BOJIOKHO
MaTh! ¥3 CYNEPTOHKOrO ITalelh- TY 550-2-42-72 40—55 1—-2 1—2 —  [Or —200° po 4-450°C
ROro (asajbTOBOI'O BOJIOKHA Map-
Fasmparonis TV 6-11-483-79 8

JBTPATOHKOE MITANENBHOE CTeK- -11-400- —10 0,4 — — —B0° o
NISHHCE BOJIOKHO MapKH Or —60° 20 +450°C
M20-MTB-0,4
CynepToRROE :CTEXIARHOE MEO0Y- TY 21-01-224-75 1525 23 8—10 — |Or —60° no 4-450°C
HOE BOJIOKHO
YapTpaToHKCE ¥ CYNEPTOHKOE TY 18-16-151-70 8-10 1—2 10 — 0T —60° 5o +450°C
IIEeJOYHOe CTEKJSHHOE BOJIOKEO
MaT u3 YJABTPATOHKOro H Cy- TY 18-16-152-70 8—10 1--2 4-—-5 — Ot —60° 0 70°C
NIePTOHKOTO CTEKJAHHOIO BOJIOK- b
sa Mapgh ATM-1 (co ceaayrommmm)

Marn ¥ cymepToHKoro mraneas- | TY 17-PCOCP-4218-70 | 20—40 2—-3 40 —  [Or —60° go J-450°C
R e T | TY 17.PCOCP-216470 | 70

TH! ¥3 CYNEPTORKOro IuTainelsb- 7-PCOCP- - "70—80 57 40 — Or —60° o
HOro BOJIOKHa maprku ATHMC T —60" no J450°C
To e, mapgn ATHMCC (co cpsi-| TY 17-PCHCP-3919-70 25 5—7 4—5 — |0t —60° zo +150°C
syiommm)

To xe, mapkn ACHIM TY 21-01-336-70 10 5—7 40 — Or —60° no o
CrerasHnoe GecmiesiouHoe OfHO- TOCT 10727—73 120—150 10 — — Or —40° J;l(o izgg"g
HanNpaBieHHOE BOJOKHO

MarTe! H3 mTaneJbHOr0 CTEKJISAH- I'OCT 10499—67 50—75 | 13—16 2—3 — Or —60° 1o --200°C
HOTO BOJIOKHA HA CHUHTETHYECKOM

CBA3YIOMEM

Mpoxnagku ¥s wranessoro | TY 21-PCOCP-459-75 17 12—14 2—3 —_ Ot —60° no +-200°C
CTEKJISHHOIO BOJIOKHA Ha CHHTe-

THYECKOM CBSI3YIOMEM v

Bata MuHEpajibHAS 21-24-51-73 80—100 8 4 —_ Or —60° 1o o
IInuTel MUHEpANOBATHHE HA CHH- TY 21-24-52-73 80—{80 8 4 — Or —60° fgo iggg"g
TETHYECKOM CBSISYIONIEM MAapKH

IMM-80, IIIM-100

IlnvTel MunepasioBaTHHE Ha (- TOCT 9573—-72 75—150 10 3—4 — Or —60° 10 4-200°C
HOMLHOM CBSI3YIOmEM

TInaTH MAHEpaJOBaTHHE HA Kpax- TY 400-1-81-74 125—200 8 ‘3—4 —_ Or —60° no 3-200° C
nﬁaubuom caAsyiomeM (CTHANT)

JIMTH MEHEPAJIOBATHEIE aKYCTH- TY 21-24-60-77 — —60° o
veckue mapxu ITA/C 130 8 2 Or —60° 20 +200°C
TInvTH MAHEPANOBATHWE Ha Kpax- TOCT 17918—72 350—400 8 — - Or —60° no +-200°C
MaJLHOM HMNH  CHHTETHYECKOM
ﬁnﬂsylow.em MapK® « AKMUIpaH»

anpoHosoe 1uTanejbHoe BOJOKHO TY 6-06-272-70 L — — —60° o
Maprit BT 4 50 18—20 Or —60° no -41-200° C
BoRJAOK H3 NOJHMBHHEAXJIOPHAHEX |TY 17PCOHCP 35-3941-81 150 20 — — Or —60° o 4-90°C

BOJIOKOH
2. NNIOPHUCTHIE MATEPUAJIBI
[nate  sAvencTOGeTOHHWE THOA OCT 21-22-76 350—400| 800 — - -
¢«Cunaxnop»

Bauunop noayxecrkuii (ITBX) . TY 6-05-301-09-77 120—130| 900 — 0,02 _
Nenononuyperan aacTRyELf — 35—40 700 — 0,05— —
(IITY) 0,09

[exorune - 300—400 ] 40—100 — — -
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Puc. 1. Homorpamma pJa ONpexeNenus AedcTBHTENbHOA XOMNOHEHTH R. . uMne-

HaHCa CJOf BOJOKHHCTOFO MAaTepHAJA TOJMHHOR |, CM, PACHOJOMEHHOTO Ha IKecT-
XKOM OCHOBaHMM, NDU HAKIOHHOM NAXEHMY 3BYKOBOW BOJHB NOA yraom 45°

Ha njockocTH HOMOIpaMM IIOOYEDENHO HAHOCAT TOUKY C KOOpAMHATA-
My Q=058 u kl=0,36 u onperensior Bequynnnl Ren=0,84; Yen=—1,75;
e 5 =0,52.

Tabauua 2
f, Tt k, CM_I k! Q Ren L Con
125 0,02 0,04 1,67 3,0 —14,0 0,05
250 004 | 000 | 1018 | 1.8 | —6,7 | 0014
500 0,09 0,18 0,84 1,2 —3,4 0,29
1000 0,18 0,36 0,58 0,84 —1,75 0,52
2000 0,36 0,73 0,41 0,64 —0,65 0,82
4000 0,73 1,46 0,29 0,72 —-—0,05 0,95

Pesyauratel pacuera umneganca u K3I1 Ha apyrux wacrorax mpuse-
Jensl B 7264 2 ¥ OpeicraBieHn rpaduueckun Ha puc. 4.

10
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Puc, 2. HomorpamMma aJs onpefeleRust MHAMOL KOMMOMERTH Y., HMMexaHca cios

BOJAOKHMCTOTO MaTepHaja TONUIMHOA [, €M, DACHONOXKEHHOr0 Ha IKECTKOM OCHOBa-
HUH, NPH HAKJONHOM NAaJCHMUR 3BYKOBOH BOXaL: nox yriaom 45°

24. B tex cayuanx, Korja MEXAY CIOEM W MKEeCTKHM OCHOBaHHEM HMe-
©TCs BOSAYIUHWH NPOMEXYTOK raybunoi L, cm, pacuer mmmejanca u K3T1
OPOBOAAT 2HAJOrMYHO N[O HOMOI'pPAaMMaM, NpPHBEJEHHHIM B IMpwi. 3 Ha
puc. 1—3, nas yraa mapenus 45°

Kaxaas HOMOrpaMMa CHpaBeIJIHBA TOJBKO IJf HEKQTOPOrO 3HaUYCHHSH
qactoTul f;, 'L, BBIYHC/IAEMOTO M3 CHEAYIOUIEr0 ypaBHEHHS

0,125ic

fi= oL’

rie i=1, 2, 4, 8, 16 — uenue gucna. MugekcH HOMOTPAMM COOTBETCTBY-
10T 3HaueHusiM kL mpm 3ajaHeix wncnax . Mmmeganc u K3I1 caos Bo-
JIOKHHCTOTO MaTepHaja, PACHOJIOAEHHOTO Ha OTHOCE OT KECTKOMO OCHOBA-
HHU$I, ONPEAE/IAIOT B TOUKAaX C KOODAMHATaMH Q; M ki, pacCUHTaHHEIMH AJIS
JapHof yacToTH [;. 3HaueHwus f; MOTYT He COBMAaZaTh CO SHAYECHUAMY CTaH-
ZapTHHX 4acror. IlosroMy mo pesyasTaTam pacdyera CTPOSAT Ha rpaduxe
®acTOTHYI0 3aBHCHMOCTb KO3(D(HIMEHTa 3BYKONOI/IOINEHAS M ONpPEAeNSIOT

i1
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PEc. 3. Homorpamma aas onpejeircnds ko3dgHuBeHTa SBYKOMOTAOMERHN ¢,, CAOR
BOJOKHHCTOrO matepNaia TeammHOl [, CM, PACHOJOXEHBOIO HA IXECTEOM OCHOBA-

g3 g4 46 96 1

I ¢ 4L

HEHM, NpH BAKAOMHOM NajeHuu 3SBYEOBOH BOJHLN NOK Yraom 45°

Ta6anuwa 3

RL | &, cm fgo Tu k1 Yea
0,126 | 0,023 125 0,046 —6,2
0,25 0,046 250 0,092 —3,0
0.5 | 0,002 | 500 | 0183 —1.35
1 0,183 1000 0,366 —0,37
2 0,366 2000 0,732 0,4
4 0,732 4000 1,464 —0,08

snauenus K3II Ba =acrorax, COOTBETCTBYIOIMHX CTaHA2PTHHM

AT A).

Ecam pacyer mo HOMOrpaMMaM He OXBATHIBAeT 3aJaHHH YaCTOTHHE
guanasol, puunciedns K3I1 na Hexocraiouux 9acrorax NPOBOAAT ¢ HO-
Momsio 2BM B cooTBeTcTBEH ¢ 1. 2.2,

12
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Yy Ppc. 4.  YacroTHme 3aBHCHMOCTH
A umnenanca Z,, (a) m xosddunuen-
-Z Ta SBYKONOTAOIERHS O, (6) cuos
CYHEPTOHEOTO  CTEKJOBOJOKRA  TOI-
-3 muHoff 2 cM, PpaCHOJOMERHOIO H2
JKECTKOM  OCHOBAHWH, NPHM DaXeHHH
/ 3BYKOBOZ BOXHM mox yriaoM 45°
Mpuvep 2. Tpebyercs paccuuTaTh B YacTOTHOM JRHanasoHe 125—

4000 Tu mMnelaHc Zea H KO3pOHUIEEHT 3BYKONOTJOMEHHA Qox CJIOS CY-
NEpTOHKONO CTEKJOBOJIOKH2 (cM. mpumep 1, m. 2.3), pacmoJioXeHHOro Ha
oroce L=5,5 CM 0T XeCTKODO OCHOBaHUS, NPH HAKJOHHOM HAJEHHH 3BY-
KOBO# BOJMHHE NOX yriom 45°, Mmneaauc u K3II onpegessior ¢ IOMOLIBIO
HOMOrpamM, NpuBefeHHHX Ha puc. 1—3 mpma 3. Pacuer npopogsaT npH

'&; 7 %12 %
DT ﬂ
7 \ 7 "fc'/i
ssl {7 y
P > ,,

== 7

¢ & 2
¢4 \\ =

42 449 7
\f 1~ 0 0 2000 a0 Wy
— =
-2
~3
Puc. 5. YactoTHhle 3aBUCHMOCTH HM-
negaca Z,. (a) m xoshdunmenra
g SBYKONOrNOMenus G, (6) caos cy-
NEPTOHKOTO  CTEXJOBOJOKHA TOJIH~
- HOl 2 cv npH TmapeRum  SBYROBOH
v BOJHLI Iop yiiom 45°
] — H2a BO3AYIIHOM INIPOMEKYTKEe Iay-
- 6unoft 5,5 cM; 2 ~— Ha IKeCTKOM
g OCHOBAaHHH




hL==1 n i==4. Torma [fi==1000 I'm, £=0,18 cM~!, kd=Fkl=0,36. Vcnom-
Sy® BHaYCHUA § H go, BHUMCAEeHENe B W. 2.3, momyuaior Q=0,58.

Ha niockoctd HOMOrpaMM ¢ HEZEKCOM kL==] noouepegHO HaHOCHT
TouKy ¢ KoopamsatamM# Q=0,58, k[=036 u onpejeNAlOT BeJHIHHB
Reum0,48, Yoa ’=‘-0,37 " @0.11:‘0,84.

Peayasrath pacyera mmnenanca ¥ K3II Ha npyrux wacrorax fi npu-
BezeHH B Tabla. 3 B npeicraBieHH rpaduueckyu Ha puc. 5.

Ha gacrore 4000 I'm mmmemanc w K3II xomcrpykuum oupenefeHms ¢
nomoms 3BM B cooTBercTBHM C n. 2.2.

Pacuer uMnenanca 2amETHOTO NMOKPLITHS
(Txauy, naeHku 1 nepdopupoBannoro sxpana)

2.5. AxycTHueckye cBOMCTBA DPANHYHHX BHJOB TKaHeH, NPUMEHACMHX
B 3BYKONOIJIONAIOMYX KOHCTPYKUMAX B KagveCTBE JalluTHOR ©GOM0UKH
¢j1osf BOJOKHHCTOrO MaTepyana, XapakTepuayioT Ge3pasMepHHIM HMIENaH-
eoM  Zype = Rpp + J¥ou» T Rux, Yrx - feHcTBUTENbHAT M MHMMAas KOM-
HOHEHTH COOTBETCTBEHHO.

Benuunaa Zrx aABanercs GyRRumell YACTOTH 3BYK2 M (DH3UKO-TEXHM-
qeexux napamerpoB TKand, npusefeHHHX B I'OCT mma TY. K mocaennum
OTHOCSATCA: TOMIMHA TRaaw lo, MM; NOBEPXHOCTHASf WJIOTHOCTH M, TfcME;
qrcao uuTeRl Ha 1 cM N, pasHoe cpenueMmy apudMeTHUecKOMY M3 KOJH-
YecTBa HUTeH NO OCHOBE K WO YTKY; IUMPHHA HUTA dm, MM.

¥MiMneganc TKaHM TakiKe 3aBHCHT OT TOr0, HACKOJBKO IVIOTHG INpPHJe-
raer TKaHhL K MOBEPXHOCTH CJOA morjoTHTeas. [l ONEeHKH BAMSHHA CTe-
DeHZ KOHTAaKTA BBEeXEH HEKOTOPHHA MHOXuTENL €, paBHHA 1 mpm ycnosms
€BOGOJHOTO DPACHONOKEHAS TKAHH B KOHCTPYRumH. Ecam TKamp mpuxara
BIIOTHYI0O K NOBEPXHOCTH NOIVIOTHTENS NOCPEACTBOM NepHOpHAPOBAHHONG
9KDPAaHA WM CeTKH, TO Kos(QOUUMEHT e OUpefesoT No 3HadzeHuo Kosbdu-
1uenTa nepdopanny MOKPHTHA 1), %, COIIACHO PaBeHCTBY

e=0,9+ 1097, (13)
lI.n;x pacdera uUMNEIaHCA TKaHX HCHOJB3YIOT Clciyloniee BhIpameHue
Zyy = (RY; + j¥§,) e cos @, (14)

rae Rgx. Ygx — peftcTBuTenbHAR (pe3WCTAHC) M MHuMas (peakTaHC) KOM-
BOHEHTH HMIE/laHCA TKaHW NpY HOPMaJbHOM majeHun 3ByKa (8=0°).
Beauunna RgK He 3aBHCHT OT WACTOTH 3BYKAa M paBHA CONPOTHBJCHUIG
€TaTHIECKOMY NOTOKY TKAHH O, KOTOpoe B o0uIeM Clydae ONpPEeAEIIAIOT IKC-
NepEMEHTaJbHO, @ AJf TKaHefl NMONOTHAHOrO LJETEHHS PacCUnTHIBAIOT 1O

sMnupHIecKof GopMye

—4 \2
R =0= (—”—’-’M__—) . (15)
Do Vdnlo /

Peakranc Tkanu Ygu HaxoxAT u3 rpapuka puc. 6 mo aprymenty Em,
BHYHC/ANEMOMY 43 DaBEHCTBA

14
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Prc, 6. HomorpamMa pnm onpexelleHHs pEeaKTAHCA TEANE B RICHEW

B = (1 4 07) 222 (16)
4p,

B pacuerax mo pasencrsam (15) m (16) maoTHocTe BO3AYXa CHEAYeT
npHEMMaTh, mpu temmeparype 20°C po=1,23-10~? r/emd.

B talxn. 4 upuBefeHH GHSHKO-TEXHAYECKHE TapaMerpHl HEXOTOPHX
CTEKJIANHHX TKapeH OTEUeCTBEHHOro NPOM3BOXCTBA W MX aKYCTHYeCKHE Xa-
PAKTEDHCTHKH, DACCYATAHHHE cOrJacHo BHpamenusm (15) u (16).

2.6. Axycruveckyme CBOHCTBA INIEHOK, HDHMEHSEMHX Hapsgy C TKaH:A-
MH B 3BYKOMOIVIONIAIOIIMX KOHCTPYKUMSX B XAYECTBE 3AUMTHHX 000A0TEK,
TEKHE XapaKTephsyiorT HMUeAaHCOM Zpy = Rgn -+ [Yup, TAe Rua # Yan—
RedCTBUTENPHASL ¥ MHHMMag KOMIOHEHTH HMIEAaHCAa COOTBETCTBEHHO.

Nwnenane Zpa 8aBHCHT OT YacTOTH 3BYKa, TOMIMHEL IVIEHKH [o, MM,
NOBEPXHOCTRON IVIOTHOCTH 1, rfcM2, OT CTENeHH KOHTAKTA ILIEHKH €O CJIo-
€M BOJIOKHACTOro MaTepuana. [locnennee 0GCTOATENLCTRO DPUBOJHT K HE-
OOXOLMMOCTH YUATHBATH NPH pPacyere HMIeAaHCa IVIEHKH MHOMXHTENb &,
pHUEcasieMufl no pasencTsy (13).

HMnepanc n/eHKH OHPEAEIAIT COrMACHO BhIPAKEHHIO

Zpn = (RY, + Y8 ) ecos @, {17

rae R%, m YY) -~ pesucranc m pearraHc mieHKM NPE HOPMAJbHOM Nafe-

HHH 3ByKa COOTBETCTBEHHQ,
Pesucranc mAeHKH BHYACHTIOT go dopMyie

RO ( m10—3 )2

o Polo )
a peakTaHc ompeleNmOT u3 rpaduka pmc. 6 mo GespaaMepHOMY apryMen-
TY Eua=mk/po.

(18)

3* 15



a1

Ta6auna 4

Mavepman § Mapwa TOCT mam TY r;tc): dq, Mm N dgy ot R;m () g-k—‘, oM
Crexasgnasg TKarp A-l I'OCT 8481—75 69 0,1 18 0,4 0,25 0,37
Te xe 23-100 I'oCT 19907—74 108 0,1 18 0,4 0,62 1,9

» TCT-4 TV 6-11-118-756 120 0,1 20 0,6 0,64 2,2

» TCT-6 TY 6-11-118-75 70 0,07 18 0,4 0,37 0,6
» TCT-9 TY 6-11-118-75 116 0,10 16 0,45 0,5 1,47

» TCT-12A TY 6-11-118-75 287 0,17 17 0,72 1,37 22,7

» T-11 rocT 19170—73 300 0,24 13 0,55 0,75 7,1

» T-18 roct 19170—73 285 0,2 16 0,55 1,2 16,9

» BITP-10 TY 6-11-196-71 165 0,14 10 0,60 0,2 0,7

» H-200 TV 6-11-135-75 230 0,14 18 0,42 1,84 37,5
Ilaesga noxzmsrRAeETepedTaAaT- MPTY 6-05-1065-76 35 0,025 —_ — 1,27 2,84
#ag BT MPTY 6-05-1065-76 70 | 0,05 — — 1,3 | 5,72
Ilzenxa meansraxencpas ID T'OCT 1035482 23 0,025 — — 0,55 1,87
roct 10354—82 28 0,03 —_ — 0,76 2,27
TOCT 1035482 46 0,05 —_ — 0,85 3,75




dusiro-TeXHAYECKHE M AKYCTHYECKHE XapakTepPHCTHKH NOMM3THJEHTE-
pedranaraolt ([ITD) = noamstusnenoBofi ([13) mueHox mpexcTaBiesH B
1264, 4.

2.7, TepdopHpoBaHHOe HOKPHTHE HJIE 3KPAH NpeAcTaBiseT cobofl me-
€TATOUHO MecTKUR JucT Kakoro-imGo Martepnala (KpOBeNbHAf CTaMb, AMIO-
MEHHH, BMHHIIACT, THOC H T. X.), 1m0 BCefl IIOMan# XOTOPONO UPOGHUTHE
OTBEPCTHS B ONMpenedeHHoM mopsgxe. OTBepCTHS PacnoJaralTcd, Kak npa-
BHJIO, PABHOMEDNO B YIJIaX KBAjpaTHOR eIWHMYHOR suefixm JmbGo B max-
maTHOM mopmake. OTBepCTHS MOTYT HMeTh JHOOYI0 GopPMy: KPYIIyio, KBaj-
paTHyw, poMOOBHIHYIO H T. [.

AxycTnueckie cBoOpCTBa TepQOpPHPOBAHHKX NOKPHTHE (sKpaHOB) xa-
paKkTepusyioT HMmesaHeoM Zsg = Reg -~ JYsx, ThHe Rex, Yox — gmeficTBm-
TeJAbHAR M MHHMaf KOMIIOHEHTH HMIIeJaHCA COOTBETCTBEHHO.

Vivnenanc mnepdopHpPOBaHHOrO sKpaHa sBAfeTcs (QYHKUMEHR HACTOTH
8ByKa, xoadduurenta nepdopauuy, JUHEHANX DPasMepoB OTBEPCTHH H TOM-
wurs skpana lo, oM. Kospduument nepdopamuu 1, %, npencrasager co-
6oft oTHOWeHNe IJIOWALH OTBEPCTHS S, MM? K NJOIMAAH eIHHMYHON fAdeli-
kn S, mm3, cornacno pasencrsy § = 100S,/S, %.

Kpoue Toro, mMueranc mOKPHTHS H3MEHSETCH B 32BHCHMOCTH OT TOTO,
HACKOMIbKS IIOTHO NPHUJIEraeT sKpaH K NOBEPXHOCTH CHOS 3BYKOMOIJIOLIAIO-
miero MaTepuaja. B ToM cayuae, Korja MexJAy 9KPaHOM M HOBEPXHOCTBIO
HOTIOTHTOAS HMeercs 3a30p B 2—3 MM (memnoTnik kKoHrakt — HIIK),
HAeBeTBHTENLHYI0 KOMIOHERTY MMNGHAHCA NMPHHUMAIOT PaBROX HYJ IO, 4 MHH-
WY KOMIOHEHTY ONpeJeNsloT H3 CJeJyloIlero BHpaXKeHHs

100
Yog = —k—;]—*- (lo+26) cos B, (19)

rae 8 — KOHUeBAY NONPABKA K TOMIIHHE NepHOPHPOBAHHOIO MOKPHTHSA, CM.

Han xpyraoro orpeperus AmamerpoM D, €M, KOHIEBYIO NONPABKY O
peaenmior m3 rpaduxa puc. 7. llpn n=<<10% sennumna § moxer Gurb pac-
cuhTaHa M0 MpubIHKeHHOR DopMyne

8 =0,425D (1 —¥0,021).

Ipu naotnoM konraxkte (IIK) mepdopHpoBamHOro skpaHa M cjI0f BO-
JOKHHCTOTO IOTJOTHTENN HMIEeX2HC Zpx 3aBHCHT He TOJLKO OT BEJHYHH 1),
D, ls 1 8, HO B OT CTPYKTYPHOR XapaKTePHCTHKH BOJIOKHHCTOTO MaTepHA-
Ja, onpefenseMolt mo pasencTy (9).

B stoM Ciiyyae KOMIQHEHTH KMOeJaHca DPACCUUTHIBANOT O CASAYIOMMM
BHpamEeHHAM

Ry == 8agn~" 100 cos 6; (20)
%100
Vg = : [t 6 (1 +£5)] cos O, (21)
TAe o5 =kQ (3+29);
pp (LT D=+
1+Q

17
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Ppc. 7. 3apmcuMoctTs BeamsEHE O/D Aag Epyriaoro oTeepcrEa ot koaddunuenra
nephiopanuu 2KpaNa

B ra6n. § npuBefeHM QH3WUECKHE H aKYCTHUECKHE XapaKTepHCTHKH
HEKOTOPHX NepPOPHPOBAHHBIX 3SKPAHOB OTEHECTBEHHOrO IpOM3BOACTBA.

Tabnuna 5

_E

BaR expaun roctr, TV No» %| D, s (Lo, wm | 8, ent| el

Mo

1 Amomunvesnfi amer | TY 36-1947-76 | 14 50{ 1 (0,11 1,61
2 To xe TV 36-1947-76 | 17 3,0 1 0,08 0,91
3 2 TY 36-1947-76 | 27 2,5 0,7 ({0,087{ 0,37
4 AcSonementamit auery PTY 084-65 9,6 | 7 5,6 /0,18 7,6
5 To xe PTY 084-65 19,61 7 5,610,12 { 3,46
6 I'mneoBas naura TY 283-67 12 10 10 0,23 | 10,3

Mpumep 3. Tpebyercs paccuHTaTh B WaCTOTHOM JAuanasome 125—
4000 I'n umnenanc Zx 7 K3[1 ax NpH HAKJIOHHOM NajeHuy 3BYKOBOH BOJ-
HH 10x yraoM 45° Ha KOHCTPYKIRIO, COCTOMAILYI0 M3 CJIOf CyNepTOHKOND
cTeRNIOBOJIOKEa (1. 2.3), ofepryToro B creksnorkank 33-100 ¥ moxpuiToro
nepdopHApOBAHHEIM SKpaHOM, IPH HEMJOTHOM H IJOTHOM KOHTakre. Pusn-
KO-TeXHAuecKHe TapamerpH TKanu 33-100 npmsexenw B Taba. 4. Tommpuxa

18
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Prc. 8. YacToTHNle S3aBHCHUMOCTH HM-
mexanca Z, (a) wu Eosdduxuenra
sByxomorjomenus o, (6) cnom cy-
MEPTOHKOTO CTEKAOBOJOKHZ C 3AIRAT-
MMM DOHPHITHEM M3 TEamg 93-100 m
nepbOpHPOBAHHOI0 2EPAH]

] —npu HEIUVIOTHOM KOHTAaRTEé CO
croeM; 2 — MJIOTHOM XOHTAKTE

nepdopupopannoro skpana ly=0,1 cM; nuamerp oreepernit D=0,25 cm;

koa(ppuuuent n=7,1%.

Pacuer mpoBogar aas uwacroTel 1000 I'i. 3nauesus uMnejaHca CIOH
BOJIOKHHCTOTO MaTepuajia NpPUHHMAIOT M3 Taba. 2.

Ilpr HenJIOTHOM KOHTAaKTe BHIMMCJHSIOT: coryiacHO paseHctBaM (13)—
(16) npua =1 Rxx=0,44 u Yy=023; cornacmo pasencrsy (19) VYou=
==0,42; coranacHo pasenctBaM (11) u (1) Zw=1,28—jl,1 u 0x==0,8.

[Ips DJOTHOM KOHTAKTe BHIYHMCJAIOT: COriacHO paBeHctsaMm (13)—(16)
£=2,35, Rex=1 ¥ Y1x==0,56; cormacuo papencrsam (20) m (21) Rox=0,29

Ta6auna 8
£, Tu Ry Y e
125 3,44 —13,90 0,07
250 2,24 —6,50 0,17
2000 1,08 0,62 0,92
4000 1,16 2,21 0,84
Ta6aunmna 7
f, T Ry Ye By
250 0,16 0,156 3,0 ~—6,4 0,21
500 0,31 0,29 2,42 —2.,8 0,52
1000 0,56 0,53 2,13 —0,66 0,83
2000 0,96 1 2,0 1,31 0,75
4000 1,3 1,94 2,20 3,2 0,62

19



B Yax=0,53; cornacuo pasenctsaM (I1) u (1) Zx=2,18—0,66 u eax==0,33.

PesyasTaTh pacyers MJs CTAaHXAPTHHX YaCTOT B AManasoHe 128—
4000 I'm ppusefensl B Tabn. 6 m 7 NPH HENJIOTHOM H NJIGTHOM KOHT2KTaX
COOTBETCTBEHHO.

Ha pmc. 8 mpeacraBjeRn MaCTOTHHE 3aBUCHMOCTH HMIEAaHca H Ko-
abduraenTa 3BYKONOIVIONIEHHS PACCMOTPEHHOM BHINE KOHCTPYKLVMH.

M3 cpaedenns wacroTHHX Xapaxtepuctuk K3IT cnexyer, uro naoTHu#
KOHTaKT IOBEPXHOCTH CJIOSI C 3al[HTHHLIMH TOKPHTHAME TPHBOLMT K 3aMeT-
HOMY CHHXKECHMIO KOo3pduIueHTa 3BYKOMOMVIOIIEHNS B O0/JACTH YACTOT BHILUE
2000 T'n. B cBaAsm ¢ 2THM B KOHCTPYKIHSX PEKOMEHJLYETCA pACIOJAraTh
nephOopUpOBaHHEE .9KPAHK € HeGOALINMM BO3AYIUHHM 3a30poM (1-~2 mm)
OT TMOBEPXHOCTH CJIOS UOIVIOTHTENS, NOKPHTOr0 TKAHbIO,

Pacuer nupdysrore koshduuuenTa spyKonorIoumenus
nuccKol axycTaueckoll oGamuosKn

2.8. B obmem cayuae nuddysnntit Ko3QdANEEHT 3BYKONOIVIOMEHHA @z
IJ0CKO aKycTHueckofi oOJMUOBKH MOXKeT OHTb PacCuuTaH corjacHo ¢op-
myane Iaprea

on=0,174 (M

P + x4 ... Fxg+. . +%50), (22)
TAe BeMUHHY Xg= 0t Sin20 seamcnmor mpr 0=0°% 10°, 20°, .., 90° B
COOTBETCTBHK C TpeGopamuaMu mm. 2.1—2.7 (mHZexc Beaumuunm X8 coor-
BETCTBYeT 3HaueHHio yria najenus 0, mamensomerocs or 0 go 90° ¢ mu-
tepsajiom 10°).

B HexOTOPHIX WAaCTHHIX CJIy9afX JJas pacueTa jpupdysHoro Kosddrmy-
eHTa 3BYKONOIJOIEHHA MOXeT GHTh MCIONb30BAHO NPHOMMANEHHOe paBeH-
CTBO. Og=0Cx, THE Ox — K09(OHIUEHT 3BYKONOFJOMEHH:A aKycTHYecKo
KOHCTDYKIIMH, BEIYHCIEHHOH B cooTBercTBHE ¢ mm. 2.1--2.7 pas sanaugore
3HageHHS yriaa nagenus 0.

Eciu cofi BOJIOKHHCTOI'O 3BYKONOIJIONIAONIEIO MaTepuaja pacnosio-
JKEH BIJIOTHYX0 K JKECTKOMY OCHOBAaHWIO MJH H2a HEKOTOPOM OTHOCE Cpas-
HUTEJBHO HeGOJBLION ray6uen oT Hero, korxa 0=CkL<C05, To ycioBue
On=0x BHIOJHsETCA NpH 0;=45°. DT0 3HaueHue yraa NajieHHs SBYKOBOH
BOJNHE OCTAEeTCH CHOPaBelIMBHIM JJS pacueTa BeJHYMHH Oy JOCTaTOUH®
TOJNCTHX cJ0oeB Marepuana (kI>1,5) ua wacrorax Bmime 4000 I'm ans Jmo-
Gofi TyGHHE BO3XYUIHOTO IPOMENYTKA MEXKAY CAOEM H IKECTKHM OCHO-
BaHHEM.

Tpu k1<<0,2 n 0,5<CkL=< 2,5 snauenne yria majenus Oy Momer OHTL
PACCYATAHO COIVIACHO CJICAYIONIEMY SMIHPHIECKOMY BHIpaMEHMIO

@nm45°+—Q§- (tL—0,5),

rae BeAHYHHY { BEIMHCJASIOT B COOTBETCTBHH C paBeHcTBOM (9).

29. B npua. 4 npHBefeHH UACTOTHHE XapakTCPHCTHKH ZAERHDYsHOTO
KoahduuueHTa SBYKONOINIOINEHHA DASAHYHKIX OO6JHMLOBOK, DACCYHTAHELE B
eootBercTBAA ¢ ni. 2.1—28 A Tpex BOJOKHHCTHX MatepHanen (Gasaze-
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TOBO® BOJIOKH®, CYNEPTOHROE CTEeKJFHHOE BOJGKE® H MUHEDABJbHAS BaTa,
cm. Taba. 1).

B pacuere mcmospzosaHm ABa BapnanTta samutEMX TRaHeRk (TCT-6 =
23-100, cM. Tabnm. 4) ® TPH BapHaNTA AMOMHHHEBHX NepHOPHPOBIHHHX
nokputHd (mos. 1, 2, 3, cM. Taba. 5) mpu ycJaOBMM HEDJIOTHONO KOHTAKTa.

HexoTopHe 3BYKONOIVIOIXZIONIME KOHCTPYKUMHM OHJIM ONMCAaHH padee
B rnaBe CHull I1I-12-77 ¢3amura or myma». TaM e DpuBeAeHH 3Hade-
HAs peBepOepanMOHHEIX K03(dHIMEHTOB 3BYKONOIVIOICHHS, NOJYYeHHHX
SKCOEPHMEHTAJbHO B KaMeépe B YCHOBHSIX HapylleHHsA XaddysHOCTH 3ByKo-
BOTO NOJA B 32AMKHYTOM o0BbeMe NpM -BHECEHHH B HEr0 3BYKONOIMIOMIAIOmeH
0oGaunoBgH. Ilo arofi mpuuuHe 3HaueHHA peBepGepaumonnmx K3I1 orau-
qa0Tc OT 3Hawenu#t AuddysHoro xoapPHOMERTa 3IBYKONOrJOWICHHH, KaK
npaBusio, OpeBHIas nocaepume B 1,6—2 pasa B YaCTOTHOM JHala30HE
250—500 I'm.

3. TPEBOBAHHS K AKYCTHYECKHM XAPAKTEPUCTHKAM
3BYKONOTJIOWAICIIKX KOHCTPYKILMHA.
BBIBOP ONTHMAJBHBIX MAPAMETPOB,
OBECNEYHBAIOWIMX 3ANAHHLIY KO3GOUIUEHT
3BYKONOTJNO EHAA

3.1, D¢dexTarHoe CHUNEHWe YPOBHN IIyMa B IIPOH3BOJCTBEHHHIX IO-
MeINeHHAX BOAMOXKHO IPH MCHOJIL3OBAHHH 3SBYKONOMVIOIXAOWIMX KOHCTPYK-
uufi 1 OOJMIOBOK, YAOBJETBOPFIOMMX OUPeJeNeHHHM TPe6OBaHHAM Kak ¢
TOUKH 3peHHS [OCTATOUHO BHICOKOrO HOIVIOIIGHHS 3BYKa, TaK M CaHHTap-
HHIX, OIPOTHBONOXKAPHKX, THTHEHHIECKHX HODM.

IockonbKy crekTp yMa B oflleM ciydae SBJSETCA IHPOKONOJOCHKIM,
TO KO3((QHIHEHT 3BYKONOIVIOIEHNSI OGJHMIOBKH AOMXKEH OWTh GIUSKEM K
eHHHIE TaK¥Ke B IIMPOKOA 06JACTH HacToT, YCJIOBHO MOXKHO CUHTATH KOH-
eTpykuuio 3(dexTUBHOR ¥ IUMPOKOMOJNOCHON, ecA® Ha YacTOTax  BHIUE
2000 Ty xosd@uuueHT 3BYKOHOIIOMIEHMA NpeBHunaer 3navenme 0,8. Ha
puc. 9 mNpHBEJEHH WaCTOTHHE SABHCHMOCTH KO3()(pHIHEHTa 3BYKOMOIMIOIe-
HEA TAKuX KOHCTPYKIHHA. VIHIEKCH KPUBHX COOTBETCTBYIOT 3Hawenuio K3II
npu yacrore 500 I,

Jlio6as us mpeAcTaBJleHHHX wacToTHHX XapaktepucTHk K3II ¢ sapgam-
HEM HHJEKCOM ©o6ecueunpaeTcs CHENHA/LHHM NOAGODOM NADAMETPOR 3BY-
xonorjgomaromelt 06amioBkn. [1o H3BECTHBRIM (QUIUKO-TEXHUYECKAM BEJIKYM-
HaM (OJIOTHOCTH M JuaMeTPy BOJIOKHA) BOJOKHHCTOTO Martepuajia  Aad
KaXHOro HWHAEKCA 4acTOTHOR 3aBucuMocTH XoothunueHTa 3BYROUOIIOHIE-
HHA ONPEHeNseTcs HEKOTOpas ONTUMAJbHAA TOMIIHHA lony CJIOA B KOHCT-
pyxunn. Ha pmc. 10 nmokasana momorpamMa Ijs onpefe/eHns lons CIOSA BO-
JIOKANCTOrO MarepHala, PacHOJONKEHHOIO Ha JKECTKOM OCHOBAaHHH, IO Be-
JHYHHC CTPYKTYDHOH XapaKkTepHCTHEH Qsop MOIJNOTHTENS, BHUMCICHHOH HB
dopmynn (9) mpu wacrore 500 I'n.

HomorpaMmofi MOXHO NOJAL3OBATHCS TOJNRKO B OGJACTH, OTMEYENHOX
HyHKTEpHOR JuHuell. BHe erofi 06MacTH HH OXHA YACTOTHAN SABHCHMOCTb
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Puc. 10. HomorpamMma pas oupepeieHus 2 - -~
ONTHMAJIGHOR TOJNMHER CJOH BOJOXHH-
CTOro Mmartepuana, oGecnewmBaromedi 3a- ¢
JAHHYI0  “acTOTH XapaAKTEPACTAKY “
naddysHore xoath zmneu'rap 3BYRONOINIO- g5 g5 1 152 4 64y

meHns

¢ TeM MJIH HHHEIM HHJEKCOM He MOMKeT OHTb MOCTHrHYyT2a HE IPH  Kakok
TOJIIYHE CJI0A.

UeM BrIue AHACKC KpuBOH, TeM Gojbplre poJxna Outh BhOGpama Tox-
IMHHA CJOS BOJOKHHACTOrO MaTepHala ¢ 3af{aHHEIMH IJIOTHOCTHIO M HHAMET-
POM BOJOKHA,

Vi3 ananmsa HOMOTrpaMMBEL C/EAYeT, 4TO yBeJMUcHHe MJIOTHOCTH HOTJO-
THTENA HE jaer CYIeCTBEHHOI0 YMEHLINGHHS TOJNIDMHE CJOH IpH OZHOM
H TOM Xe mHAeKce KpuBoi, [IpH ynioTHeHHEm MaTep¥asia BABOE TOJIIHHA
cJosi yMeHbinaercs Bceno aumb B 1,1—1,2 pasa. IlosroMy B KOHCTPYKIH-
fX Uenecoob6pa3Ho TPUMEHATb BOJIOKHACTHI MaTepHaJ ¢ IIOTHOCTBIO, HO-
JyyaeMO# B mpoleece ero MaroTosienusi. MckyccTBeHHoe YIVIOTHeHHE [O-
PJIOTHTENS. NPUBOJAHT JHIIL K PACXOAY Marepraia H K yAOPOIKAHMIO KOHCT-
PYKIMH, 4 BHIATPHII B TOJIIHHE CJA0S WA B 3BYKONONVIOMIEHWH HOJyYaer-
¢Sl HesHauMTeJbHEM. Taxum 00pasoM, IPH HPOCKTHPOBAHHH 3IKOHOMHYECKH
BHITOZHHX OGJHIOBOK NJIOTHOCTh MaTepuaja He JOJXHA IPEBRIIATh CBOENO
3HAUCHHA B ¢CTECTBEHHOM COCTOSHHH IOIVIOTHTENL.

YacToTHHE 3aBUCHMOCTH KO3()@uIMeHTa 3BYKONOIVIOMIERHS 3(PPEKTHB-
HHX aKyCTHYeCKUX KOHCTDYKILWMf, MpeAcraBieHHHe Ha pPHC, 9, NO3BOJASIOT
JUIb ODHeHTHPOBOYHO ouenuTh Besamauny K3I1 ma cpepmereomMerpHYeckux
9acToTaX OKTABHHX DOJOC B AuanasoHe 125—8000 I'm sa wucrmouenuem
gacToTH ¢iaos. IlosroMy mocse Toro, Kax BHOpaBa BeIHIHHA lonr CHOS DO-
rJoTHTe]IA B KOHCTPYKUHH, HeoGXopuMmo yrounuth 3nawenus K3II mocpen-
CTBOM HOMOrpaMM puc. 1~-3 B cooTBercrBuE mi 2.1—2.4.

Mpumep pacuera. Tpebyercs OnpefeNMTb ONTHMAJNbLHYIO TOJIKHY MH-
wepajqosatof mauth (FOCT 9573~72) c maormocthio 80 Kr/m3, nmamer-
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pom BoJIOKHA 8 MKM, AJHHOX BOJOKHA 4 CM, NMPH KOTOPOX ofecneuuBaercs
YACTOTHAS XapaKkTepuCTHKa Ko3((dHIeHTa 3BYKONOIVIOMEHHS ¢ HHIACKCOM
0,8.

Coraracio pasenctsy (9) paccumTHBaercst CTPYKTYpHAS XapaKTePHCTH-
Ka npr uactore 500 I'm. Ona pasma 0,93. Mla nomorpammer puc. 10 empe-
HeJsiercss 3HayeHue ONTHMAaJbHOR TOJINMHH CJ0s, pasHoe 5,8 €M Fiad Kpu-
Boft ¢ mumexcom 0,8 npu Qsoo=0,93.

C yMeHbIIeHWeM 3afaBAEMOr0 KHJAEGKCA TOJIMHA CJosi OyAeT Takxke
yMmenpmatses. Tax npm nufgekce 0,6 lonr Gysmer paBHa 4 CM XJIA TOTO XKe
sHaveHust Qgo=0,93. Ilpn ymmoTHeHMH MaTepuana BABOE CTIPYKTYpHAZ
XapaKkTepUCTHKA YBeNMuuTCA mpEMepHo B 1,5 pasa, Qsee=1,52, a Tommuna
cnost npu amngerce 0,6 ymempmures or 4 no 3,8 cM, T. e. BCero Jalis B
1,05 pasza. TakuM 06pa3oM, YVINIOTHEHHE MaTepuaja He O0GeCHEYHBaeT Bhi-
WrpHIla B TOJMIMMHE CIOS LA MOCTHXRKEHHS OLHOrO H TOr0 XKe 3HaueHUH
K09 dunneHTa 3BYKOMOTJIOMERNS (MHAEKCA).

3.2. Tlapamerpsl TKaHe#, IIEHOK M NephOPAPOBaHHHX 3KPaHOB, Oes
KOTOPHX HeJb3s HPUMEHSTh CJIOH BOJIOKHHCTONO SBYKONOIJIOMIAONIEro Ma-
TePHajJa B KOHCTPYKNHSX, JOJNKHH YIOBJETBOPATH CIeaylomeMy TpeGosa-
HUIO: CHHXCHHe K03(dHIHueHTa SBYKONOIJIOMIEHHS KOHCTPYKIHY, HeH30ex-
Boe Ha wactortax Bume 2000 I'm nmpu ucnosb3oBaBHM 32aMATHRIX MOKPHITHH,
JOMKHO OHTL HeOOJBINNM.

OnTuMaibHbHie NapaMeTPhi NOKPHTAN  PacCUMTHBAIOT NPH  9acToTe
4000 Ty, AMf KOTOPOH 3aKaeTCd BEAMYMHA OTHOCHTEJLHOIO CHUNEHHS KO-

A o —
abuIneHTa 3BYKONOIVIOUIEHHS KOHCTPYKIHU - 100 = aa"‘ 100,

rhe ¢, 0y — KO3(dHIHEHTH 3BYKONOIJIOUEHHS CJOS BOJOKHHACTOTO Ma-
TepHasa 6e3 MOKPHITHS H C IMOKPHTHEM COOTBETCTBEHHO.

Jas ofecneyeHAA AOCTATOYHO BHICOKOrO Ko3(duuuenta 3mByxonorsio-
IIeHUSt B MIAPOKOR OGMacTH 94CTOT ONTHMAJLHHIE IapaMeTphl 3aMUTHHEIX
TRaHe# (WJIEHOK) H NephOPUPOBAHHHX SKPAHOB Clejiyer BHOHPATH H3 ye-

Ao

JIOBUS 100 < 10 —15%. TlockoabKy B KOHCTPYKLMAX HEpEAKO HC-

HOJB3YIOTCA OXHOBDEMEHHO ABa BHAa NOKPHTHA (TKaHb U uepdopEpOBaH-
HHA 9XpaH), TO OPH pacuerax ONTHMAJbHHX HAapaMeTPoOB HEOBXOXMMO

Aa
VUHTHBaTh, 4TO uX 06mee cHmxenne K3II —“— 100 e goaxmo mpe-

BrIats 20—25%.

3.3, OnrumanbHag BENWYHHA CONPOTHBJICHMS NOCTOSHHOMY  IHOTOKY
Conr TKAHH ONpENeNAeTCH COIMIACHQ HOMOrpaMue, moxasasuol Ha pxc. 11, g,
npy 33JaHHHX 3HAUeHuAX OTHocuTejbmoro chuxenms K3IT u daxrmopa e,
YYHTHBAIOMEr0 CTENEHb KOHTAKTA NOKPHITHA C MOBEPXHOCTRIO HMOTJNOTHTENS.
Ha moM xe pucyHKe mapaiieJbHO OCH abelucc NpUBEfeHa INKaja 3Have-
Hufi kos¢duumeHTa SBYKONOIIOIIEGHHS CNOS IOTJIOTATENd, 0OepHYTOre
TKRaHbo, npu ycaoBud, aro K3II rtoro xe cnos Ges TRauuw pasen ejnu-
ne, a BeyIAER Rox=1 B Yog=0.
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Puc, 11. Homorpamma pjast onpefedeRds OOTRMAILHEIX (H3HIECKHX NAPAMETPOR IpPH
NAJEHUY SBYKOBOH BOAHEI NOA yraom 48

a — And TKaHW; 6 — ANA NAeHKH

Ecau smGpannoe ornocuteqabHoe cHuskende K3IT cocramasier ne Gosee
10%, 70 BeMMYHHA Copr BHIYHCAAETCA H3 CACAYIOHIErC NpuOIAMEHHOrO BH-
paxenns

Jonr < 58/mel04, (23)

Otkyza cmenyer, ¥T0o AJa obecneveHus JOCTATOUHO BHCOKOIO IOIVIO-
DIGHHS 3ByKa B IMPOKON 0GJHAacTH YacTOT CONPOTHBJAEHHE IOCTOSHHOMY
HOTOKY TKaH¥ He NOJIKHO DpeBmmath suavenust 58/mi0% mpm s=1. B ka-
4eCTBE NpUMepa SAIMTHHX MOKPEITAH, yIOBJAETBOPAIOIUX 3TOMy Tpeboma-
HHIO, MOXHO mpusecty TKany A-1, TCT-6, TCT-9.

Kax Bummo u3 rpaduxa puc. 11,2, uCDONB30B2HHE B KOHCTPYKIHAX
TkaHeli Mapku 33-100 u TCT-4 (tadn. 4) mpueoguT K Oojee 3HAYHTEINb-
HoMy cuuxennio K3II na wacrore 4000 I'm (14 m 18% coorBeTcTBeHHO).
B sroM cayuae nas ofecneuenyst JOCTATOYHO IIHPOKONOJOCHOTO 3BYKOMOT-
Joureuns o6JRLOBKE notpeGyerca Gojee crporu#t Bhibop HapaMeTpoB mep-
dopuposanHoro moxpeTHs (cM. m. 3.5) Tax, uroOH OIpm cOBMecTHOM Jei-

Ao

CTBHM TKaHM M 9Kpana ofuiee 100  He mpepmmajo 6n 20—25%.

Kpome Toro, npu BuNOJHeHHM ycioBuf (23) <«akycruueckd mpo3pay-
Has» TKaHb He HOMXKHA GHITh cammuKkoM pepkoll. B mporuBmoM ciydae oma
He OyfeT NIpenATCTBOBATL BEICHITAHMIO BOJIOKOH HS CNOA 3BYKONOINOIIAIO-
LIero MaTepuaja X TeM CaMuM He OyzeT BHIOJHAT: (QYHKNUE 3alMHTHOrO
DOKpHTHS, B cBASH ¢ 5THM 4Yucjo HHTeR TKAHH Ha 1 cM JOMXHO OHTH He
Menee 12.

34. HOna BuOOpa ONTHMAMBHEIX HAapaMeTPOB IJICHOK HCHOJB3YeTcs
rpadux, npexacrasaeHHuf Ha puc. 11,6. Ecam sasanHoe OTHOCHTGAbHOE
cauxenne K3II cocramnser menee 10%, TO omruMajbHOe 3HadyeHHe HO-
BEPXHOCTHON IJIOTHOCTH IJIEHKH ONPeNEeNSeTCH M3 CJASAyOmero npubmu-
KEHHOTrO HepaBeHCTBA:

Moy < 18/2104, (24)

Tarrm 05PE.30M, AOCTETOYHO INMHPOKOIOJGCHCE NOIVIOKXIEHHE SBYKA CJOSM
BOJIOKHHCTOrO MAaTepHANa ¢ IJEHOYHMM NOKPHTAEM MOXer OuTh ZOCTAr-
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Prc. 12, HomorpaMMa Jjs onpeAcieHus JuaMerpa OTBEPCTUR HepdhOPHPOBAHHESI'®
2EPABA, ¢OCCNeYNEBRIOEro IPH HEOAOTHOM KOHTAETE 33J4AHHOE CHHMEHHe EKosh@mu-

HYeETa 3BYROHOTAGUIHHAA Ae 100% (a — 10%; 6 — 18%)
]

a 0.t,,om 4 D, on
v 0055 = 10%4) / M 04193
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Puc. 13. HomerpaMMa Jadg ORpexe- @? ]
JNeHMH JMAMETDA OYBEPCTRA Hepde- 7
pUDOBAHEOTO SEPaEHA, 0GECKEIRBAK- / z
INero HPH INIOTHOM KOHTAKYe 3aNaH- 07 0| s
Hoe CHHMEHHE xoa@@ggaeam 3By~ ? Li‘; |
RONOTIOMEHNs 100% 0 % r
o i 7 %] 26 L%

a—10%; 6— 16%

HYTO TOJBKO A/ OWeHb JerKMX (Momr<s18-10-%, r/cm?) m ToHKEX (lo<<
<20 MgM) naesox NpH ycaopus ceoGozuoro pacnonomenns (HIIK) ux
B KOHCTPYKUHH. B HekoTopof cremeHH 3THM TPe0OBaHHAM YHOBJETBOPHIOT,
Hanpumep, napaMerpn mnerxu 119 (FOCT 10354—73) m=23-10—* r/cm?

A
n l,=2 m(T“100= 13%).

3.5. OnruManbHHe SHadenums AHaMetpa otpeperds Donr, cM, Opm 3a-
AaHHEX BEJHYRHAX Ko>hdrnuenTa mepdopaumum 1 ¥ TOMMMHH SKpaHa lo,
cM, BHIGHDPRIOTCH C HOMOIBIO HOMOrpaMM, FasHMx Ha pue. 12—I13 mpm
YCOBHH HeNAOTHORO H HAQGTHOrO NDHNCraNEA HOKPHTHA K (/00 BOJOKHH-
€TOro HOrA0TUTEIA CQOTBETCTREHEQ.
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Tlpu nennoraoM xonrakTe (HIIK) tommuma skpana Moxer 6HTH 3a-
ZaHa TPOM3BOMBHO B AOCTATOYHO WNHPOKHX MPefeiaX, RO OPH IIOTHOM
KoHTaxTe BuIGOp 5TOR BeNHUYHHM CTPODO OrpaHMYeH M 32BHCHT (Tak IXKe,
KaE ® BHaMeTp OTBepcTHs) oT xoaddunmenta nepopopamun (pme. 13).

Uem puiie kos(duuvent nepdopamum Skpada, TeM Oosbie MOXET
6uTh AMaMeTp OTBEpCTHS, obecHeduBalOmKf 3ajaNHOe OTHOCHTENLAGE CHH-
wenne K3I1 norsorarens, o6ycnopjenHOe mpHMeHeHHeM nephopapOBaH-
HONO NOKPHITHS M KOHCTPYKiuu. KpoMe Toro, 9eM moJme skpad, teM Go-
Jiee orpanndena o6JacTb BHOOpa 3HaweHUH AuaMerpa.

Hanpumep, mia toro arofn caumenne K3I1 He upepmmano 10% wma
zacrore 4000 I'm mpm ucnonp3oBaHuy NepHOPHPOBAHHOTO NOKPHTHA TOI-
maro#t 0,1 cM ¥ c xospdunventom nepdopaunuu 15%, xmamerp orBepeTHS
AoJxeH 6uTh papHaM uau Membine 0,26 cv mpm HIIK (pze. 12).

Kak BHARO H3 HOMOTPAMMEH, C YBeJHYEHHEM TOJNIIUNN SKpaHa BABOE
o 0,2 cm sapannoe cumxenue K3IT me jocruraercs MM OpH Kaxkux 3HA-
9enugx AHaMerpa. B ciaywae mioTHoro Komrtakrta (puc. 13) 710 ke camoe
cumxenue K3IT mosydaeTc BpH yMeHbINEHWH AHaMeTPa OTBEPCTHA OT
0,26 em (HIIK) zo 0,21 em ans ronmunn skpama 0,09 cm.

W3 HomorpaMMe puc. 12,a u 12,6 cuenyer, uro TpeGoBaHAAM
Ao/al00=10+15% ynoBJIeTBOPAIOT TONBKO ABA NepHOPHPOBAHHLIX SKpaHA
(nos. 2 m 3 Ttaba. 5), B TO BpeMA Kak OCTajbHHE neppOPHPOBAHHHE HO-
KDHITHS, uMelomue ToamuHy Goxee 0,1 cM, NPHBORAT K 3HATHTENHLHOMY
CHIKEHMI0 Koa(h(UIueHTa 3BYKONOIVIOMEHHS CJOf BONOKHHCTOIO MaTepHa-
Jla Ha BHICOKHX JacTOTax.

4, YCNIOBH#A PABHOUHEHHOM 3AMEHL! 3BYKONOTJIOIAICIHIUX
MATEPHUAJIOB U 3AIMUTHBIX KOHCTPYKILUH

4.1. Tlpr npoexTHpOBaHHM 3BYKOMOIVIOWAIOWIHX OOGJHMIIOBOK, & TaKiKe
HDH MNPaxTHUSCKOM HCHOJL3OBAHHH HX B CTPOHTEABCTBE HEPEAKO NOoABAd-
eTcs HeoOXOHMMOCTh SKYCTHUECKU PABHONCHHOH 3aMeHH OHOrG MOIJIOTH-
TeaA ApYTHM.

B ofmeM ¢iayuae 5Ta 3a4aya MMeeT HeNPOCTOE peleHHe, MOCKOJBKY
€ TOYKE 3PEHHR B3BYKONOIVIOLISHHS 3KBHBAJCHTHOCTH TOTJIOTATENCE 03Ha-
gger He TOJNBKO coBHAajeHne 3HaueHHE KO3(QODHUMEHTOB 3BYKONOIMIOMIEHHS,
HO E PABERCTRO HMNEAAHCOB KOHMCTPYKUMA Ha moGod ¢rxcupoBansoi
wacyore. Ilocnenmee ycaosne TpeGyeT BHIONHEHHS ONPEAENEHHONO COOTHO-
MWeNny Memzy (HAHEO-TEXHNYSCKMMY NApaMeTDaMH TAKHX MaTepHaJoB,
KOTOpOe HpE sajamuol ToamiuBe OGARIOBOK CBOXHTCH K PaBEHCTBY CTPYK-
YYPHLIX XApAKTEDHCTHK Qn M ero saMennTedeM Qp Ha BCEX CTaHAAPTHEX
yaerorax. Jlas »Tofl mesH DPACCUHTHBAIOT 9ACTOTHNE 3aBHCHMOCTH CTPYK-
TYPEOR XaDAKTeDHCTHKH MAaTEDHANa-3aMEHHTENH C DA3JHYHOR HIOTBOCTBIO
E CPaBHUBANT MX C YACTOTHOH 3aBUCHMOCTHIO BENMIHHH Qg MaTepHana-
pornoTaTens. OnpegendioT 3Ha¥eHWE IJIOTHOCTH SaMeHETeNs NPH YCJIOBHH
cosngaesnd BedmuRE Qn ¥ (s ¢ ToynocThio e McHee 956% Bo BceM wag-
TOTHOM JB@aunasose,
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VpaBuenne Qp=0Q, uMeerT IpocTOe PEUIEHHE TOJNBKO JJAH KECTKHX
HOPHCTHX HJH BOJOKHHMCTHX 3BYKONOIJIOIIAIOMIMX MaTepuasieos. Toraa sHa-
YeHHe HJIOTHOCTH MaTepHaja-SaMeHHTeNs BHIOMPAIOT H3 CJASAYIOLIEre OpH-
6JIMMEHHOr0 BHPAKEHHUs:

Pa = PHV dsldy » (25)
Te Pr, Ps H dn, ds — IIAOTHOCTH W CPENHHE [HAMETPH NOP (BOHOKOH)
HOMJIOTHTENAA M €n0 3aMeHHUTeJs COOTBeTCTBEHHO.

B raba. 8 mpuBeZeHM 3HaUEHMS NAOTHOCTeH AKYCTHYECKH PABHONECH-
HHIX HEeKOTOPHX BOJOKHHUCTHIX 3BYKONOTJIOMIAIOMMX MaTepHanoR oOTewect-
BEHHOI'0 IPOU3BOJICTBA, (DH3UKO-TEXHHYECKHE i1apAMETPH KOTOPLIK CM. B
Tabm 1.

Ta6anna 8

Marepuan, I'OCT naa TY mﬁ%f*gm IMaoTeoCED, Hrfm®
VabTpatoEKoe —mrTanesibHOE Ga- 1 10, 15, 20, 28
;az.r;b'rosoe BoJIokHO (TY 550-2-44-
CynepToHROR CTeRJSIHHOE BOJXOKHO 2 15, 20, 32, 46
(TY 21-01-224-75)
Bara mmEepaibunas 8 85, 100, 160, 188
(TY 21-24-51-73)
MaTu M3 INTaNeJBLHOTO CTEKJSH- 13 108, 128, 205, 246
Horo BoJoxua (I'OCT 10499—78)
KanporoBoe mTanenbHoe BOJOKHO 20 135, 160, 255, 300
mapku BT-4 (TY 6-06-272-70)

H3 Tabn. 8 ciepyer, uTO YJIbTPaTOHKOE 0a3aJbTOBOE BOJOKHO INJOT-
pocTei0 10 Kr/M® MOXKHO 33aMEHHTH Ha CYNEpPTOHKOE CTEeKJSHHOE BOJIOKHS
nJOTHOCTHIO 15 Kr/feM® wiin Ha MuHEpaJILHYIO BATY LJIOTHOCTBIO 85 Kr/M3 U T, &,
CrouMocts xe 1 M2 ofauuoBox TosmuHOf 10 cM, BHNOJHEHHHX H3 STHX
MaTepHaJsIoB, cocTaBJsier npuMepHo 6,3 m 1,6 py6. coormercTBenHO. Takum
006pa3oM, ydeT B3aKMO3aMEHAEMOCTM BOQJOKHHCTHX  3BYKONOTJAOLIAIONIHX
MaTepH2JIOB MOMKET INPUBECTH B OTHEJBbHHX CIY9afiXx K HEKOTOPOMY CHH-
KEHHIO CTOMMOCTH KOHCTPYKUHM (IPM HEM3MEHHOM 3BYKONOIJOLICHHY).

OnHaxo B CTpeMJ/IGHMM CHHSHTb CTOMMOCTh OOJMUOBKHE He CJEAYer
3a0LBaTL 0 FHIWEHAYECKEX TPeOOBAaHUAX X SBYKOUOMVIOIAIOMEM MaTepua-
JaM: HCHOJB30BAHME JEIICBHIX MAaTEePHAJOB ¢ FPYOHIMH BOJOKHAMH MOXET
OpUBECTH K TOMY, UTO BLUIENEHHE CTEKJAAHHOA NUEBNVIH NUPEBHCHT AOHYCTH-
MHE HOPMHL

4.2, 3ameny 3amUTHHX DOKPHTHH (TKaneh, INIeHOK, HepdOPHPOBAHHMX
9KPAHOB) CJeJyeT HDOBOLHTb TaKXKe € Y¥eTOM paBeHCTBa WX YACTOTHHX
saBucumocTelk mmnefancos W K3II. Jusa Tkaneli 370 ycioBHe BHINOJHSETCS
npyu colMOAeHHA XBYX TPeGOBaHMA: DapeHCTBA 3HAUEGHHH CONPOTHBJACHUE
IPOAYBaHMIO (0a=0y) ¥ NOBEPXHOCTHHIX IJOTHOCTER (Ma=mg). Mas mie-
HOK TakKiXe CIPaBelJHBO DABEHCTBO IOBEPXHOCTHHX MJOTHOCTER (me=rmg).

CooTsercTBHe HMNEeAaHCOB HepHOPHPOBAHHHX 3KpaHoB COOMORACTCH
OPE OAHOBPEeMEHHOM BHTIOJHEHHH ABYX ycaosuh: Ds=Dy B fjs=1a.
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MIPHJIO)KEHHE 1

HOMOTPAMMDI [JIS1 ONPEOEJIEHUSI CTPYKTYPHBIX
XAPAKTEPHCTHUK TTOPUCTBIX ¥ BOJIOKHHCTBIX

3BYKOIIOI'JIOIIAIONIHMX MATEPHAJIOB
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Puc. 1. YacTOTHHE 3aBHCHMOCTH CTPYKTYPHHIX XapaKTePHCTHK, PacCuHTaH-
Hble JJSl Pa3IUYHOH IVIOTHOCTH

@ — YALTPATOHKOTO GasanwToporo  BoNokHa  (TY 560-2-44-72); 6 — CymepTORKOrO

CTeKNIRHHOTO BOJOKEa (TY 21-01-224-75); 8 — mMuHepaiwHo# Batl (TY 21-24-51-73);

2 — mITaneJbHOro crTeKasuporo BosokHa (I'OCT 10499—67); @ — XampOHOBOro BOJOK-
Ha mapku BT-4 (TY 6-06-272-70)

IIPHJIOKEHHE 2

IMMPOTPAMMA PACYETA HMMIIEOJAHCA W KO3®OMIMEHTA
3BYKOITOTJIOMIEHHS CJIOS MATEPHAJIA
BE3 3AIUMTHOI'O INOKPBITUA

C: IOC CM
2.10 ASK “QI1?* QI, Q2 Q2, "BL?', BL, "BH?”’, BH
2.40 SET T=0.785
2.50 SET B=1+4Ql; SET A=Q2% (2 Q2)/B
2,60 SET G= A2 +B~"2; SET RS = (FSIN (T)/G)"2
2.70 SET CH =1 4 RS %(A"2—B"2);

SET CT = 23k RS>k A % B; SET Kl = CT/CH
2.80 SET MT = FSQT(FSQT(CHA2 + CT2))
2.90 SET J = —0.5-¢ FSBR(90,K1)
3.10 SET AR = MT ¥ FCOS(J); SET AY = MT X FSIN(J)
3.20 SET 0 = 1/FEXP(2 3 BL >k (A 3¢ AR — BX-AY));
SET X = (1 —0)/(1 4 0)
3.30 SET LI =BL x (A % AY 4 Bk AR); SET L2 = BH 5 FCOS (T)
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I podosscenue npurosenus 2

3.40 SET Y =FSIN(L1)/FCOS(L1); SET S = FSIN (L2)/FCOS(L2)
3.50 SET E = AR — X % Y 3k AY — S 5k (—X 3¢ Q2 4B 5kY) ¥FCOS(T)
3.60 SET EN =AY + X3¢ Y 5k AR + S3¢(X 3¢ B + Q2 3k Y) >k FCOS(T)
3.70 SET U= X % AR — Y 5k AY — S >k (X 3 Y ¢ B — Q2) % FCOS (T)
3.80 SET UN = X X AY +Y 5k AR + S5k (B + X 3¢ Y 3¢ Q2) 5kFCOS(T)
4.10 SET M= ((BA2 +Q2/2)3¢ (E~A2+ ENA2)) /((UA2 +

+ UNA2) >k MT)
4.15 SET MU = (FCOS(T))(FSQT (M))
4.20 SET Z = FSBR (90, — Q2/B) + FSBR (90,EN/E) —

— FSBR (90,UN/U) —1J

4.30 SET R = MU % FCOS(2); SET U = MU > FSIN(2)
4.40 SET C=4XR/((R +1)"2+UN2)

5.10 OL

520’1‘ 9%8.03, QI, Q2, BL, BH,!

5.30 T 9%8.03, R, U, G,

5.40 OT

5.50 QUIT

90.01 C ATAN; FSBR(90,ARG)

90.10 I (&~2— 01)90.2; S & =&/ (1 FSQT (&2 -+ 1));

D 90; S & = 2&; R
90.20 S &=& — &N3/3+ &NBJ5—&NT [T
1. YcnoBupe 0GoSHAYEHHS:
QI, Q2 — cTpyXTypHHe XapaKTePHCTHKH MaTepHaja;
BL=p}l, rge k — BonAHOBO@ UHCAO B BO3AyXe, cM~!, | — ToamuMHa cnost
Mateprana, cM;
BH=*EL, rae L — rayGusa BO3LYUIHOrO 3230pa 3a CJOeM MaTepHala, cM;
T — yroJ nmafieHdst 3BYKOBOA BOJIHKHL, pan.;
R, U — peficTBuTeNbHAsi M MHHMasi KOMNOHGHTH HMmeiaHca 3BYKOMOT-
Jiomalomell KOHCTPYKIKUH COOTBETCTBEHHO;
C — xoath¢punueHT 3BYKONOINONEHHS.
2. Oubdysneit xkos(druuEeHT SBYKONONMIOMEHHA BHUUCISIOT COIVIACHO
o, 2.8.
3. Ilposepxa
BBOJ: Q1=4.3 Q2=4.3 BL=0.068 BA=0.115.
BBIBOJ: R=1,459 U=—b5,744 C=0,149.



[IPHJIOJXEHHE 3

HOMOTPAMMBE [JId OTIPEAEJIEHMA MMIIEJAHCA

U KO2¢PHUHWEHTA 3BYKOIIOTJIOIEHNSI CJIOS
BOJIOKHHCTOTO MATEPHAJIA, PACITIOJ/IO)KEHHOTO
HA OTHOCE OT )XECTKOI'O OCHOBAHHSA
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Pre. 1. Homorpamma AJisi OTpeAeeHns AeACTBHTENbHON KOMNOHEHTH Rox
HMIeHanca cJ0f BOJOKHACTOTC MaTepHala TOMIMHOR [, €M, pacmoaomKeH-
HOro Ha BOSAYIIHOM NDOMEXYTKe ray6uHoff L, cM, mpu majieRnu ssykomef
BOJHE OOX yraoMm 45°
a—BLm=0,126; 6—kL=0,26; 8~kL=0,5; e—kL =1; 6—kL =2
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Pue. 2. HomorpamMma ans onpemenenuss MHMMOA KOMIOHEHTH Yon HMme-

RAHCA CJIOf BOJIOKHHCTOTO MaTepraja TOMIKHOA [, cM, DacHoJoXKeHHOre
Ha BO3AYWIHOM NpoMeXyTKe TAyGuHOX L, cM, npu najeRHm 3BYKopof
BOJIHE IOX yriaom 45°
a—hL=0,126; 6—EL=0,2%; 6—kL=05; e—kL =1; d—pL =2
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Pnc. 3. Homorpamma pns ompepeienus Kosdoduumuenta 3BYKOHOINIOMIEHMSA
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JIyOHHa
Tosmysa Br(‘JB};[Gylﬂ- Mapka IE?,,‘Z%‘;:‘,;
aon. | jmore | omsame | " oxpan
- e ' (1362, 8) | 43 125 250 500 1000 2000 4000 8000
50 0 23-100 2 0,06 0,20 0,51 0,82 0,9 0,91 0,76 0,47
50 0 23-100 3 0,06 0,20 0,50 0,82 0,9 0,92 0,85 0,64
50 25 — — 0,07 0,22 0,55 0,84 0,90 0,94 0,98 0,99
50 25 TCT-6 1 0,08 0,25 0,61 0,86 0,91 0,94 0,77 0,38
50 25 TCT-6 2 0,08 0,25 0,60 0,85 0,9 0,9 0,9 0,61
50 25 TCT-6 3 0,08 0,25 0,59 0,84 0,89 0,95 0,96 0,83
50 25 33-100 1 0,09 0,27 0,62 0,89 0,89 0,89 0,63 0,31
50 25 33-100 2 0,09 0,27 0,61 0,85 0,89 0,91 0,76 0,47
50 25 323-100 3 0,09 0,27 0,61 0,84 0,88 0,92 0,85 0,64
50 50 — — 0,09 0,29 0,65 0,82 0,84 0,94 0,98 0,99
50 50 TCT-6 1 0,10 0,33 0,69 0,82 0,85 0,95 0,77 0,38
50 50 TCT-6 2 0,10 0,33 0,68 0,82 0,84 0,95 0,90 0,61
50 50 TCT-6 3 0,10 0,33 0,67 0,81 0,83 0,95 0,96 0,83
50 50 33-100 1 0,12 0,35 0,70 0,81 0,83 0,89 0,63 0,31
50 50 33-100 2 0,12 0,35 0,69 0,81 0,83 0,91 0,76 0,47
50 50 33-100 3 0,12 0,34 0,69 0,81 0,83 0,89 0,85 0,64
50 100 — — 0,14 0,43 0,77 0,8 0,81 0,94 0,98 0,99
50 100 TCT-6 1 0,17 0,47 0,78 0,78 0,85 0,94 0,77 0,38
50 100 TCT-6 2 0,17 0,47 0,77 0,78 0,83 0,95 0,90 0,61
50 100 TCT-6 3 0,17 0,47 0,77 0,78 0,82 0,95 0,96 0,83
50 100 23-100 1 0,18 0,49 0,77 0,76 0,84 0,88 0,63 0,31
50 100 33-100 2 0,18 0,49 0,77 0,76 0,83 0,91 0,76 0,47
50 100 33-100 3 0,18 0,49 0,77 0,76 0,83 0,91 0,85 0,64
100 0 — — 0,19 0,42 0,74 0,82 0,96 0,98 0,99 0,99
100 0 TCT-6 1 0,21 0,51 0,74 0,82 0,91 0,94 0,77 0,38
100 0 TCT-6 2 0,21 0,50 0,74 0,81 0,90 0,95 0,90 0,61
100 0 TCT-6 3 0,21 0,50 0,73 0,80 0,88 0,95 0,96 0,83
100 0 23-100 1 0,22 0,52 0,73 0,81 0,89 0,88 0,63 0,31
100 0 23-100 2 0,22 0,52 0,73 0,80 0,89 0,91 0,76 0,47
100 0 33-100 3 0,22 0,51 0,73 0,80 0,88 0,92 0,85 0,64
. CymeproBKoe CTEKJSHHOE BOJOKHO IjoTHOCThIO 15 Kr/M® ¢ jmamerpom BostokHa 2 MM (TVY 21-01-224-75)
25 0 — — 0,03 0,07 0,17 0,37 0,66 0,9 0,99 0,99
25 0 TCT-6 1 0,03 0,08 0,20 0,16 0,85 0,97 0,65 0,37
25 0 TCT-6 2 0,03 0,08 0,20 0,45 0,81 0,99 0,77 0,58
25 0 TCT-6 3 0,03 0,08 0,19 0,44 0,80 0,99 0,91 0,80
25 0 23-100 1 0,03 0,08 0,21 0,51 0,91 0,9 0,51 0,29
25 0 23-100 2 0,03 0,08 0,21 0,49 0,88 0,96 0,64 0,44
25 0 33-100 3 0,03 0,08 0,21 0,48 0,85 0,98 0,75 0,62
25 25 — — 0,03 0,08 0,20 0,46 0,80 0,93 0,98 0,99
25 25 TCT-6 I 0,03 0,10 0,24 0,61 0,97 0,9 0,76 0,36
25 25 TCT-6 2 0,03 0,10 0,23 0,59 0,95 0,95 0,88 0,57
25 25 TCT-6 3 0,03 0,10 0,23 0,57 0,93 0,97 0,95 0,79
25 25 23-100 1 0,04 0,10 0,29 0,68 0,99 0,83 0,63 0,34
25 25 33-100 2 0,04 0,10 0,28 0,66 0,98 0,88 0,75 0,51
25 25 23-100 3 0,04 0,10 0,28 0,64 0,97 0,92 0,84 0,60
25 50 — — 0,03 0,09 0,25 0,58 0,83 0,92 0,97 0,99
25 50 TCT-6 1 0,04 0,12 0,34 0,75 0,98 0,90 0,76 0,35
25 50 TCT-6 2 0,04 0,12 0,33 0,73 0,98 0,85 0,90 0,556
25 50 TCT-6 3 0,04 0,12 0,33 0,71 0,98 0,87 0,97 0,77
25 50 23-100 1 0,04 0,14 0,39 0,82 0,99 0,74 0,61 0,28
25 50 23-100 2 0,04 0,14 0,38 0,80 0,99 0,78 0,75 0,42
25 50 93-100 3 0,04 0,14 0,38 0,78 0,99 0,81 0,85 0,58
25 100 — — 0,04 0,13 0,37 0,67 0,92 0,84 0,99 0,99
25 100 TCT-6 1 0,06 0,18 0,52 0,87 0,95 0,98 0,66 0,35
25 100 TCT-6 2 0,06 0,18 0,51 0,86 0,97 0,9% 0,81 0,55
25 100 TCT-6 3 0,06 0,18 0,5 0,83 0,98 0,92 0,91 0,77
25 100 33-100 1 0,07 0,22 0,59 0,93 0,94 0,95 0,54 0,28
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Mpepucaoue . . . . .

1. Axycrudeckue xapaxrepncmxn anyxonor.nomalomux noxpm‘nﬁ

2. PacuT m nNPOEKTHPOBAHHME 3BYKONOIJIOWAIOMHX KOHCTPYKUM
Pacyer uMmesaHca CNOS  3BYKONOIVIOMIAOMEro MaTepHana Ko-
HeuHOM TOMHIMARL . . . RN
Pacuer uMmefianca 3alllHTHOFO noxpu'ma ('rxaxm NJeAKH, Tmep-
(OpPUPOBAHHOr0 8KPaHA) . . . . . . . ...
Pacuer audpdysnoro xoapduRHeHTa SBYKONOIJIOMEHHS INJIOCKOH
aKyCTHUeCKO# OGJMIOBKM . . Ce

3. TpeGoBanus K AKYCTHUECKHM xapax'repnc'mxam anyxonornomalo-
HIAX KOHCTPYKDmi. Bnibop onTHMaJbHRIX napameTpos, ofecmeuu-
BAOUUX 3ajaHHb KoodduumenT 3pykomorjomenms . . .

4. YcnoBus paBHONCHHON 3aMeHB! 3BYKOMOIJOWAIONINX MaTEPHANOB H
3aMATHBIX KOHCTPYKOmA . . . .

Hpunoscenue 1. HomorpaMmur mas onpenenevm C'rpyxrypmx xapax-

TEPUCTHK NOPHCTHIX M BOJOKHHCTBIX 3BYKOIOIJIOUAIOIHX MaTepHa-

JOB o v v e e e e e e e e e e e e e

ITpunoscenue 2. TlporpaMma pacueTa HMOeAanca n Xosbdunuenta

3BYKOTIOIVIOIIEHHs CJIOS MaTepHasja 6e3 3aIMHTHOrO NOKPHTHA . .

ITpusoscerue 3. HomorpaMMel AJis OnpeJie/leHHsT AMIERARCa B KO3G-

dunpeHTa 3BYKOIOIVIOIMIEHHS CJOS BOJOKHHCTOTO MaTepHaJa, pac-

MOJOXEHHOr0 Ha OTHOCE OT XKECTKOrO OCHOBaHMS . . . . .

ITpunoscerue 4, UacToTiHe 3aBHCUMOCTH AuddysHoro rosddunnenta

3BYKOIIONJIOMIEHUS! PASJHIHBIX AKYCTHYECKHX OGNHIOBOK . . .
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HUHUCD Toccrpos CCCP

PEKOMEHJALIMY HO PACYETY ¥ NNPOEKTUPOBAHHIO
3BYKONOIVICIIAIOIIVIX OBJHIOBOK

Pepasnua HHCTPYKTHBHO-HODMATUBHOR JHUTepaTypHl

3aB. pejaxnueli JI, T, Baabvsax
Pepaxtop JI. H, KyssMuna
Ma. penaktop M. B. BrkanoBa
Texuuueckue penakropsl M. B. Hasnosa, I0. JI, liuxankona
Koppektop E, B, ToTrMuna

H/K

Cnano B HaGop 28.07.83 Tlognucano B neuarts 12.12.83 bopMar 841085

Bymara tun. Ne 2 Tapuurypa <«JiuTeparypHas» Tlegats BEICOKas

Yca. meu, a. 2,94 ¥Yeu. -kp.-oTT. 3,16 Yu.-usg. a. 3,21 Tapax 20000 9xa.
Hsgn. Ne XI1—9967 3axas 833 Ilena 15 xom,

Crpo#imspar, 101442, Mockea, Kansesckas, 23a

Mockosckass Tumorpacdus Ne 32 Colosnoanrpadupoma
opu TocynapcreednoM xomutere CCCP mo nenaM mszaTenkeTs,
noAurpadud H KHHXKHOA TOPrOBJAH.
103051, Mocksa, 1iBerno# Gyiabsap, 26,
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