Benopycckuti 2ocydapcmeennbiii ynugepcumem uHgopmamuxu u paouo3neKxmpoHuKy

(Munck)

IKCMNPECC-METOAUKA
OLLEHKMN 3BYKOU3OJIUPYIOLLUNX
CBOWUCTB KOHCTPYKLUNA
AN CPEACTB
SAWLNTBI UHOOPMALIUA

Beenenue

3ByKONIOTIIONIAIOLIHE H 3BYKOH3OIHPYIONIHE
MaTEPHANB HAXOXAT IPUMEHEHHE B 007aCTH CTO-
POMTENBCTRA, IPOM3BONCTBEHHONH CaHUTApHH,
obopynoBaHHs CrieliMaIbHBIX MOMELIEHHH, CO3/1a-
11 CPEACTB NAaCCUBHOM 3aIUTH peueBoi HHpoOp-
MaHY OT YTEYKH MO aKyCTHYECKOMY M BHOpoO-
akycTHYeckoMy kaHanaMm. CpencTBa mMacCHUBHOM
SAIUTB pe4€BOM HHGOPMAIIHH ITO3BOJIAIOT OC/Ia-
6HTb ypoBEHB pEeYEBOTO CHTHAJIA SO IPHEMJIIEMO-
10 B MECTAX BO3MOXHOM YCTaHOBKH aNnaparypbl
TCXHHIECKOH pa3BeAKH. Peanusanus MeTOmOB
NACCHBHOH 3aIMTHI peueBO HHPOpMAI[UH BKIIIO-
42¢T B ce651 KOMIUIEKC CTPOUTEIbHO-MOHTaXHBIX
MEPONIPHATHH, HAIIpaBIEHHBIX Ha KOpabOTKyY Or-
PaKIAIIIHX KOHCTPYKIHH M CHCTEM HHXEHEPHO-
10 obecnedenns nomenienus. CynecTByeT Heo6-
YOIMMOCTE TEKYIIETO KOHTPOJNA 3a cobOmoneHu-
eM HOpM HHPOPMAIIMOHHO# 6€30MaCHOCTH 3allH-
maeMbix 0ObEKTOB, a TaKXe HCCIIeJOBaHHA
CBOHCTB CO3aBa€MBIX aKyCTHYECKHX MaTepPHaoB
H KOHCTPYKLIMH.

Ha ceronHamHui neHb H3MEpPEHHA 3BYKO-
H30NALMH KOHCTPYKIMH IPOBOAAT B OONBIIMX
(B3K) nmn mameix (M3K) 3BykoMmepHBIX (peBep-

OepallHOHHBIX WMIIH 3arTylIeHHBIX) kamepax. Cy-
IIECTBYIOT TaKXXe BapHaHThl ManorabapHUTHBIX
ycranoBok (o6bemom menee 1 m*). K moctoun-
crBaM B3K MOXHO OTHECTH BBICOKYIO TOYHOCTH
HU3MEPEHHIH, BOBMOXXHOCTH HCIIBITHIBATH KaK ILTIOC-
kue oOpasubl, Tak H 00beMHBIE, K HEAOCTATKaM —
6onbuoii 06seM (mopanka 120 M%) u Tor dakr, uro
o craHaaprty [1] Takue kamepsl aKKpeOUTYIOTCA
11 M3MEpEHHH 3ByKOM30JIS M 06pa31oB MIoma-
awio ot 8 M2, M3K umeror popmy, reomerpudec-
k1 nogoOuyio ¢popme B3K, u B Heckonsko pa3s
MeHbIIHE JTHHEHHBIe pasMepbl. OHU NPUMEHSAIOT-
s Juis u3Mepenus obpasuos mwiomanso 1 M2 Mo
cpasraeruio ¢ B3K n M3K kamepst o6beMoM MeHee
1 M3 MOTYT JIETKO TPAHCTIOPTHPOBATHCS U UCTIONb-
30BaThCA IUIA MCCIENOBaHUA 0Opa3loOB IUIOMA-
nwio ot 0,008 no 0,07 m?. Hanpumep, usmepu-
TenbHas ycraHoBka Bruel & Kjaer mogenu 4206T
[2] no3BonsieT NPOBOAUTH H3MEPEHHUS B YacCTOT-
HoM gauanasoHe 50-6400 I'u, o6pas-
noe aguamerpoM 10 cm. Ilpuemnas
49aCTh JAHHOM YCTaHOBKH COICPXKHUT /-
4eThIpe MHKpO()OHa U OIUH HeTHI- /f '
PEXKaHaIbHBIH aHATU3aTOP. »




Llennio paboThl ABHIIOCH CO3JJaHHE IKCIIEPH-
MEHTaIbHOH YCTaHOBKH H pa3paboTka 3Kcmpecc-

y n paaneﬂwe,_ ,33U1MT017! MHCbOp

Ha PE3MHOBOM HUTH. B MOABIKHOM yacTH Tpydh
yCTaHOBIEH ABYX i Gy30pHBIN THHAMUK Pioneer

mMauunmn

Puc. 1. BHemHuii BUI 9KCTIEPHMEHTaNbHOR YCTAHOBKH

METOIHMKH M3MEpPEeHHH, NO3BONAKmEH ¢ Heobxo-
JUMOH TOYHOCTBIO 32 Mallo€ BpeMs OINpEACIIHTD
3ByKOM3OJALMIO HEGONBIINX MIOCKHX 00pa3nos,
IIpeHAa3HAYCHHBIX JUIA CO3LaHHA CPEICTB 3alllH-
THI HH(OPMaIHH.

3KcnepnmeﬂTam>naﬂ 4acTrb

OKCIEepHMEHTANIbHAs YCTAHOBKA, NPEAHA3-
HayeHHas AJS U3MEPEHHS 3BYKOM3ONALMH IIOC-
KHX 06pa3noB, H3TOTOBIIEHA U3 IBYX 4YacTeH Me-
TaJUIM4ECKOH TPYOB! C TONIMUHOH CTEHOK 6 MM
(BHyTpeHHMI nuamertp — 0,26 M, IIHHA 9acTel —
0,8 u 0,4 M), Ka)k1ad U3 KOTOPBIX 3aBapeHa HAIy-
XO C BHEIUHHX TOPLOB, a C BHYTPEHHUX — HaBape-
HBI KpYTOBBI€ (IaHIbI C PE3HHOBBIMH NPOKIAI-
KaMH 11 pukcanuu oopasuos (puc. 1).

BHyTpeHHNEe MOBEPXHOCTH 00eHX yacTeit
TpyOB! 00IHIIOBaHb! 3BYKOMOITIOMAIOLIIMM MaTepH-
aJI0M Ha OCHOBE CTEKJITHHOM BaThl, HMEIOIIUM BHI
KOHYCa, paCHIMPSAIONIETOCS B HAIIPABICHHUH OTKPHI-
TOH 9acTH, 1711 yMeHbIleHU 1uddy3HOH cocTas-
JAIOLIEH 3BYKOBOTO IOJA.

O6e yacTH TpyOBI 3aKpeIUICHB HA METAJUIH-
9YECKOH CTaHHHE, OJJHa — CTAllHOHAPHO Ha BHOpPO-
H30/IMPYIOIIUX NPOKIaAKaX H3 PE3UHBI, a Ipyras
NEPENBUracTCsA ¢ NOMOMIBIO YEPBAYHON Hepena-

4. B HenoaBMxHOM YacTH TPyOH yC-

TaHOBJIE€H MHKpodoH Mapku M 101 ¢
MHKPO(QOHHBIM NpenyCHIHTENIEM
BIIM 101. [Ins yMeHBIICHHA BO3-
nefdcTBua BHOpauuu TpyOH Ha
MHKpPOGOH NOCHIEIHHH NOABEIICH

TS-G1709 ¢ HOMMHANBHBIM COMPOTHBIEHHEN
4 OMa, NHKOBOH/HOMHHAJIBLHOH MOIHOCTBR
170/35 BT u uwyBcTBUTENHHOCTHIO 90 1b.

Curnan «benoro myma», cpopMHpOBa-
HBIi TeHEPAaTOPOM Y3KOIOJOCHBIX IIyMOBBIX CHI-
HasoB ['THC, npoXxoguT uepe3 yCHIHTENb Mol
HocTH LV 103 u BocmpousBogurcs ABYXauddy-
30pHBIM IMHAMHKOM. Peructpanus curaaia ocy-
HIECTBIANACH ITYMOMEPOM-CIIEKTPOaHAIH3ATOPOM
MAHOM 4. UzMepeHUs NpOBOIUIHCH B 4aCTOT-
HoM quanasone ot 200 mo 8 000 'y (puc. 2).

IIpu oLeHKEe 3BYKOH3OMANHUH 00pa3ion
BECh IHANa30H H3MEPEHUH NEIUTCS Ha TPEThOK-
TaBHbIE MTOJIOCH] CO CPEAHETE€OMETPHUYECKHMH Y-
croramu 200, 250, 315, 400, 500, 630, 800, 1 000,
1250, 1 600, 2 000, 2 500, 3 150, 4 000, 5 000,
6 300, 8 000 T'u. 3BykoM3OIALMA ONpEACIiNach
KaK pasHOCTb YpOBHEH 3BYKOBOTO JaBJIEHUS MpH
IPOXOXIIEHHH 3ByKa 4epes3 HCCIeayeMbli obpasell
MaTepHana H B €ro OTCYTCTBHE.

3BYKOBBIE BOJIHBI B 3KCIEPHUMEHTaNbHOH
YCTAaHOBKE H3JIY4YalOTCH IOJ NPAMBIM YITIOM K
IIIOCKOCTH 00pa3ia, TeM caMbIM HCKIII0Uas ycio-
BHA AJ11 BOSHHKHOBEHHA SBJICHHS BOJHOBOTO C0-
BrageHua. DpGheKT BOIHOBOTO COBNAJCHHA BO3-
HHKAeT MPHU YCIOBHH NMaJCHHS 3ByKa Ha N0OBEPX-
HOCTb OTPaXHEHHS TMOA KOCHIM YITIOM, B Pesyil-
TaTe 4eTo pacipene/ieHHe 3BYKOBOTO IaBIEHHA Ha

 IIOBCPXHOCTH Orpax ACHHUA MOXCT COBNACTD C pac-

IPENEICHHEM €ro MONEePEYHBIX MePeMeNe,
4TO B MTOTE€ MPHBEIET K BO3PACTAHHIO aMILIHTY-
Ikl KonebaHui orpaxaeHus. O6beM KaMephl Mex-
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Puc. 2. Cxemarnyeckoe u3zobpakeHHe 3KCNEPUMEHTaIbHOH YCTAHOBKH:
| - meTanauyeckas Tpy6a; 2 — 3ByKONMOIIOWIAKOLINI MaTepuan; 3 — HcenenyeMsiil obpaszen; LLIC — nrymoMmep-cnekTpoaHa-
nu3arop MAHOM-4; I'llIC — reHepaTop y3KOMOJOCHBIX HIYMOBBIX CHTH2JI0B; YM — yCHIIHTEIs MOIUHOCTH

Iy IMHAaMHKOM H oGpasnoM Man (0,015 m?), mo-
3T0My IUIOTHOCTBH CHEKTPa COOCTBEHHBIX YacCTOT
KaMepBl BBICOKOTO YpOBHs OyZIeT HEBEJIMKA H, CO-
OTBETCTBEHHO, BEPOATHOCTh COBMAIeHHS COO0-
CTBEHHBIX 4acTOT oOpa3ua M KaMepsl OyneT npe-
nebpexuma mana. Kpome Toro, B H3MepHTEIbHOM
YCTaHOBKE 3BYKOBOE IoJie He ABnAeTca nuddys-
HbIM, YTO B MTOTE HE Aa€T BO3MOXKHOCTh OLEHUTH
BIHAHHE YACTOTHO-IIPOCTPAHCTBEHHOTO PE30HAH-
¢a Ha 3ByKOH30JIHPYIOIHE CBOHCTBA MCCIIEYyEMBIX
obpasnos.

[Ipn u3MepeHHH 3BYKOH30NALHH 06pa3IoB
Ha Pa3HBIX YCTAHOBKaX BO3HHKAET HEOOXOMUMOCTD
BHECEHHS NIONIPABKHU AN obecneueHnus equHo06-
pasus U3MEpeHHH. 3HaYEeHHE MOMpPaBKH MOXET
OiTh OIIpeeNIeHO MyTEM H3MEPEHHA 3BYKOH30J -
1uy o6pasna MIOTHOH, HEMOPHUCTOM PE3UHBI, HC-
X0lI1 M3 TOTO, YTO €€ 3BYKOM30Miuus OyneT cooT-
BETCTBOBATh AHAJMTHYECKHM BBIPKCHHUAM IS
3aKOHOB MacCh» 1o CBOGOTHOMY M OH(Y3HO-
My 3ByKOBBIM IoJiaM [3].

PesynbTarhl U 00CyRaeHHe

Beiny npoBeneHBl H3MEPEHHS 3BY KOM30JIA-
MK CNIENYIOIMMX MaTepHaloB H KOHCTPYKIMIA:
nicTa oprerexaa pasMmepamu 0,4X0,4X0,01 M,
CTEKIONAKETa OJHOKAaMEpPHOIro pa3MepaMu
0,5%0,5%0,02 M, 3aII0OJTHEHHOTO KaK BO3JyXOM, TaK
H BOZOH, © MHOTOCJIOMHBIX IaHEeJIeH Ha OCHOBE
CTCKIOMArHE3UTa CO CIOAMH OUTYMHO-Kay4YyKo-
BOTO F¢pMETHKA H aTIOMHMHHUEBOH (OJIBIH.

Ha puc. 3 npuBeneHs! rpaduku 4acTOTHOM
33BHCHMOCTH H30JIALIHH JIHCTOM OprcTekia (ToM-
muHEa 10 MM) BO3IVIIHOTO IIVMA. BEINOIHEHHLIE

Ha SKcTepuMeHTanbHOH ycTaHoBke (1) B B MalbIx
peBepOepaunonHuix kamepax (MPK) (2). Hmeer-
ca HeOonblIoe pacxoKACHHE B MOJTYYEHHBIX pe-
3yNbTaTax, KOTOPOE€ MOXXHO OObSACHHTb TEM, YTO
HCHBITAHHE MAaTEpHAJIOB Ha IKCIIEPUMEHTAIbHON
YCTaHOBKE NMPOXOAMJIO B YCIOBHAX CBOOOZHOrO
(6nuxHero) nong, a B MPK — B ycnoBusax aud-
¢y3HOrO 3BYKOBOTO MOJA.
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Puc. 3. 3aBucuMocTs ocnabneHus BO3AYHIHOTO LIyMa OT

YaCTOTHI JINCTOM OPrcTeKsa ToMmuuHoi 10 Mm: 1 — mony-
YeHHasA B IKCNEPHMEHTANbHOH YCTaHOBKe; 2 — MOJy4eH-
Has B MPK

Ha puc. 4 npuBeneHs! rpa¢uku 4aCcTOTHOM
3aBHCHMOCTH H3O0JSALHH BO3AYIIHOTO
IIyMa MHOTOCJIOMHBIMH NIAHEIIMH Ha
OCHOBE CTEKJIOMarHe3uTa ¢ nobaB-
neHHeM GUTYMHON MacTHKH H aJTio-
MuHHEeBOH Qonbru. [JobaBnenue B
KOHCTPYKIHIO IPOCIOHKH U3 OH-
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Puc. 4. 3aBHCHMOCTD OcabaeHus BO3AYUIHOTO IyMa OT Puc. 5. 3aBHCHMOCTB OCTa6IeHHs BO3MYLIHOTO LIyMa of
HacTOTHl MHOTOC/IOMHEIMU MAHCTAMH: 4acTOTHI: ] — IBYXCIIOWHBIM CTEKJIONAKETOM; 2 — JByX-

1 — MMCT cTeKIOMarHe3uTa TOJMUMHON 4 MM, CIIOH pe3uHbI
TOMNHON | MM, amoMHHHeBas onbra TomuuHoH ~0,2 MM;
2 — JINCT CTEKIOMArHe3nTa TOMIHHON 4 MM, AeMndupyIo-
Wi croi GUTYMHON MacTHKH, CITOH Kiies, aIIOMHHHEBAs
¢onbra TonumHoil ~0,2 MM; 3 — JIMCT CTEKIOMAarHE3UTa
TONIHMHO#H 4 MM, aIIOMHHHeBas (osbra TONMHHON ~0,2 MM
Ha KJIeto; 4 — coueTaHue BapHaHTOB 1 u 3;

5 — codeTaHne BapHaHTOR 2 u 3

CJIOMHBIM CTEKJIONaKeTOM, 3allQJITHEHHBIM BOJOH

TYMHOM MacTHKH IPUBOJHUT K YBeIHYEHHIO BHYT- 0T 0,07 1o 1 M2 IIpueMHas 4acTh yCTaHOBKH Co-
PEHHUX TIOTEPh HA TPEHHE H, CIIEOBATENIbHO, YBE- CTOHT M3 OZHOTO H3MEPHTENBHOr0 MHKPOGOHE i
JU4EHHIO 3BYKOM3OJIALHH. OTHOKaHAJILHOTO aHalM3aTopa CHeKTpa. Alre-
3HaYeHHUs HHIEKCA H3ONALHU BO3AYNIHO- PHTM BBIYHCICHHSA 3HAYEHHUSA U3ONALMHA BO3IYI-
ro myma cocTaBwiM oT 24 nb 1ns BapuaHTa 2 HOro IIyMa HcciaeqyeMbIM o0Opa3IioM mpocT H
1o 32 nb nns BapuaHta 5 (puc. 4). obecrieynBaeT IpHEMIEMYIO TOYHOCTS. [Tonyyae-
Ha puc. 5 npHBeacHbl 4aCTOTHBIE 3aBHCH-  Mbie KCIIEPUMEHTAIbHbIE JaHHbIC TO3BOJAIT 32
MOCTH H30JI1HH BO3AYLIHOTO IIyMa CTEKIONAKe- Manoe BpeMs NMPOH3BECTH OLEHKY BO3MOXKHOCTH
TaMH. CTEKIONAaKEThI 3aONHANNCh BOJOH UIA UC-  NPUMEHEHHS HCCIEYEMBIX 00Pa3LOB A CPEICTB
CJIEZI0BAHUA BO3MOXXHOCTH MX HCIIOJIB30BAHMS IS 3aIIHTHI HH)OPMALIHH.
KOMIIJIEKCHOH 3alMTHI HH(pOPMALIHHU OT YTEUKH 10

Jluteparypa
aKyCTHYECKOMY M 3JIEKTPOMarHHTHOMY KaHaJjaM.

1. TOCT 27296-87 3ByKOH30MALHA OTPaK-
JAOIMX KOHCTPYKIHH. MeToab! H3MEepeHHA.

Co3naHa 3KkcHepHMEHTalbHAsA yCTaHOBKa, 2. Bruel & Kjaer 4206 T. TexHomnoruycckse
NpeAHa3HAYCHHAsA /I U3MEPECHHS 3BYKOH3O/ALMY  TaHHBIE KOMILIEKTa TpyO I/ H3MepeHUs KodQou-
METONOM OIHMXHETO aKyCTHYECKOTO Monfd. YcTa-  pueHTa moTepb Ha npoxoxaeHue 50 I'u-6,4 I,
HOBKa 00/afiaeT MaabIMH MaccorabapuTHeIMH Xa-  PesxxuM moctyna: http://bruel.ru/UserFiles/File/
PaKTEPUCTHKAMH 110 CPABHEHHIO C pacCMOTPeHHBI- 4206 _pd_ru.pdf
MH 3ByKOMEpPHBIMH KaMepaMH H MOXET OBITh HC- 3. Ocunog I JI., JlTonames /1.3., democeesa EH.
NONb30BaHa A7 H3MEPEHHs 00pa3IOB NIOWAAbI0 AKYCTHYECKHE U3MEPEHUSA B CTPOHMTENbCTBE.~

M.: Crpoitnsaar, 1978.
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