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AKTYaNIbHOCTb
nccnenoBaHmA obycnoBaeHa
HeobxoaAMMOCTbIO onpeaeneHuns
3Ha4Y€HUA CUNOBbLIX TEMNNOBbLIX U
NYyNbCaUMUOHHbIX Harpy3ok,
NencTByOWMX Ha obTeKaTenb
ro10BHOM YacCTW 3a cYeT cneaa ot
conna 6aoKa PBAC.
[TonydyeHune skcnepmmeHTaNbHbIX
AaHHbIX AN BaAnaaunm
PE3YyNbTAaTOB YNC/IEHHbIX PACYETOB.
OnpeaeneHne BIMAHUA YPOBHA
HaYya/IbHbIX BO3MYLLUEHUN Ha cpe3e
conJia Ha pa3BUTUE C/I0A CMELLIEHUA
CTpyMW.




CpaBHeHMe pacyeTHbIx (CM6MY) n
akcnepmmeHTanbHbIxX (UTMNM CO PAH) wanpeH-kapTUH 06TeKaHMsA KOHYCa

MrHoBeHHoOe none grad(p) u3
pacyeTta CM6MY no moaenn 1

(DDESc  Agia

Mepexopn K pa3suton 3D TypbyneHTHOCTM B “cxoasiuem” co CTEHOK conna cnoe
CMeLLEeHUNA B pacyeTe NponcxoanTt bbicTpee, Yem B IKCMEPUMEHTE

LUnnpen dotorpadum UTMM

PACHETHO-3KCIEPUMEHTA/IbHOE NCC/TEAOBAHUE TPAHC3BYKBOIO OGTEKAHUA MOLE/IN
COI1/1A PAKETHOIO 5/10KA ABAPUWHOIO CIMACEHUA
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Llenb paboTbl

* NlcchepoBaHWe CTPYKTYPbl U XapaKTEPUCTUK
NyAbCcaLnmM CN0A CMeLlleHna J03BYKOBOU CTPYMU
M_=0.85

* BbiABNneHne BAUAHUA MOrPAHUYHOrO CJ10A
CONJ1a Ha NAapaMeTpPbl C1I0A CMeLLeHUS



N

CopepKaHune

BeeaneHune

JKcnepmmeHTanbHoe obopyagoBaHue
XapaKTepUCTUKU NOrPaHNUYHOrO C/104 Ha cpese
conna

PagnanbHbie n NpoaoabHbie NPOPUIN YPOBHA
Ny/IbCaLMM MOJIHOTO AAB/IEHUS

XapaKTepHble cneKkTpbl Ny/bcaunit NOAHOIO
AaBneHunA

BbiBOAbI



Nccneayemble conna

MaTtepuan OvameTp Ha CreneHb CreneHb
BbIXoAe conna, | cxKartus, s LwepoxoBaToc
Da (mm) ™, A (MKm)

Conna nmerot npodpuib
BuUTowKMHCKOro, AMameTp BXoAa

cTans 60 2.15 ~5 conna Din=88 mm, L= 150 mm
cTanb 60 2.15 Typb6. - 50+63
MonnmepHbI 60 2.15 122+180
maTepuan
CTanb 30 8.6 0.5



BHYTpeHHAA NOBEPXHOCTb
nnactmaccosoro connaa (Ne 3)

Bxopa B conno Bbixoa 13 conna

Mpw N3roToBNEHUN BblAEPKATb ANMHY conna He yaanochk (conno No 3 kopoue conna Ne 1,

BXOAHAaA 4aCTb I'IpOCI)MJ'IH He MBBECTHa). nOBerHOCTb conna wepoxosataa BO/THUCTAA.
8



Conno ¢ Typbynmnsatopom (Ne 2

Typbynnzatop umeet Bua Konabua Bbicoton A~330 ... 350 MKM, WKPUHON 2.5 mm.
Typbynusatop mnsrotosneH n3 wandosanbHon bymarn “Der Maler” (mapkupoBka no I1SO-
6344: P240, mapkupoBka no NOCT 3647-80: 5-H, M63; pa3mep 3epHa 50 ... 63 MmKm) n

npukneeH aBTomobumnbHbiM pukcatopom pe3bbbl MANNOL Fix-Gewinde hochfest 9926.
B cooTBeTCTBMU C pekomeHaauuamm coTpyaHmnkos CIMNo6IY.



Consio ¢ BbICOKMM KavecTBom noBepxHocTu (Ne 4)

o A= 0.0005 mm —
- i roughness (1SO),
0.5 um ] A/Ra=3.33*10-5,
I 7
i (Form Talyserf 120L)

+26.0 39 mm +39.077 mm
a) [Tpodunuporannoe corwto Ma =1.0; Da =30 mm.

k,=0.0025 mm -
unroundness,
k./Ra=1.67*10"%,
(Talyround 73 PC)

a) Comwro Ma=1.0; Da=30 mnm 3,0 MM,
HEKPYIJIOCTh ¢ = 2.65 um .

10



MeToanKa akcnepmnmeHTa

BbiNnONHEHDLI:

LLinnpeH-BMn3yannsaumna Te4eHus.

30HANPOBAHWE NOTOKA TPYOKou NuTo.
N3mepeHune norpaHn4Horo cioa B6am3m BbIXoAHOro cpesa cona.

N3mepeHune nynbcaumim NOSHOIo AaBAEHUA.

N3mepeHne HGAMMKHEro aKyCTMYECKOro NnonA CTPyM B Kamepe YCTaHOBKM

(pnAa  KOHTpONA
NABNEHUA).

Jl0CTOBEPHOCTU

N3MepeHus

nynbcauum

NOJZIHOrIoO



CTtpynHbin moaynb T-326 UTINM CO PAH

i U ‘M -
[ [

womie

[MapameTpbl IKCNEPUMEHTA:

Yncno Maxa Ha Bbixoge u3
conna M_=0.85;

Npr=1.6;

Rep=9.5-10° (gna conen D,=60
MM) 1 Rep=4.75-10° (ans conna
D,=30 mm);

[asneHune B Kamepe Indens
P.=0.91...0.93 atm gna conen
Ne 1 —Ne 3 (D,=60 mm) n 0.97
aTm gna conna Ne 4 (D,=30 mm)
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30HA0BbIe U3MepeHNAa B CTpye U
NOrpaHNYHOM C/ioe

1. UsmepeHne nMONHOrO pJaBneHuMa B CTpye
nposegeHo TpybKoi Muto annHon 21 mm un
anametpom 0.8 mm.

2. M3mepeHne npoduna norpaHUYHOro cnos
BHYTPM CONNA Ha ero BepxHer MNOBEpPXHOCTU
CTEHKM NpOBeAeHO Ha pacctoAHmu 1.5 mm oT
cpe3a 30HA0M M3MepeHUA NOHOro AaBeHus.

3. TopueBaa u3MepuTenbHaA 4acTb 30HAA
umena sbicoTy 200 MKM U WIMPUHY 1100 MKm.

Mpu  M3MepeHMM MNOMHOro  AaBAEHUs W
AaBneHns B Kamepe Jidens Mcnoab3oBasnchb
AaTunkm TOM-A-0.16 (guanasoH M3mepeHui
0 - 1.6-10° Na, norpewHOCTb AaT4MKa He bonee
0.2 % oT AnanasoHa usmepeHui).

JdasneHune B dopKamepe YCTAHOBKM
2 U3MepANoChb LaTYNKOM MeTpaH-150-TA3
(amanasoH wu3smepenmt 0 - 25-10° Ma,

NMorpewHocTb AaTtinuka He bonee 0.1 % ot
[AManasoHa usmepeHun).

Moagep>kuBanca  peum B AmManasoHe
Npr=1.597 .. 1.606 (3a wucka4YeHnem consna
D,=30 MM, rae u3-3a CNOXKHOCTU PEryMpOBKK
JApoccens ycTaHoBKM 6bino Npr=1.59 ...1£.66).




N3mepeHne nynbcaumm noaHOro AaBaeHmsA
aaTynkom A-CEHC

Natumk abcontotHoro aasneHma PS-micro SD
0.2 MPa U (-4+4) L2 PC4 0.2. BHewHu#
AvameTp  Kopnyca datinka d,=3  mm.
AnanasoH uamepeHnint 0 ... 2 ata. B pabote
YPOBEHb NynbcauMi onpeaenéH B AMana3oHe
yactor 20 Ty — 20 Kly. CooTHoweHUe
curHan/wym nopsaxa 101 ... 102,
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YcTaHOBKa AaTyMKa B pabo4yen 4yactu Tpyobl

1 — conno, 2 — NoABUXHbIN MUIOH C AATYNKOM N3MEPEHMUSA NY/IbCaLMiA NOSIHOFO AABNEHUA B
cTpye, 3 — AaTYMK U3MEPEHMA aKYCTUYECKMX NyAbCcauun B Kamepe Indena. MUHMMaNbHbIN
war nuaoHa 20 MKM no NtoboMy HanpaBaeHMIO. 1



OcobeHHOCTH NpoBeAeHMA 30HAO0BbIX U3MEPEHUN B
BbICOKOCKOPOCTHOM A03BYKOBOW CTpye

BBoA, nNuAOHa B CTPYHO MOMKET MPUBECTU K BO3OYKAEHUIO as3poaKyCTUYecKoro pesoHaHca (poto 4), uTo
XapaKTepusyeTca AUCKPETHbIMW COCTaBAAKOWMMM B YaCTOTHOM CMEKTpe nynbcauuMin pasneHua. HammeHbluune
BO3MYLLEHMA OT MUIOHA OTMEYAOTCA NPU NPOBEAEHUM U3MEPEHNI B BEPXHEN YacTu cnos cmelleHua (doTo 2, 3).

16



[TorpaHM4YHbIN COM Ha BbIXOAE 13 CONNa

0.12 0.1-

@ © © ©

y/R

> 0.014

VIV,

Bo Bce cnyyasx (3a ucknoveHnem conna D, = 30 mm)
npodunb TYpOyneHTHbIM (MMeeTcs XOpOoLWOo 3aMEeTHbIN
norapupmmyeckmm noacnom TypbyneHTHOro norpaHMYHOro
cnon). Ha npodune conna 04 (D,= 30 mm, 3en€HbIN) BUAEH
npouecc perynmpoBaHua gasneHns B GopKkamepe.
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LLnnpeH-poTorpadpum TevyeHums

1 — CranbHoe consio D, = 60 mm; 2 — CtanbHoe conno D, = 60 mm c TypbynmsaTopom (BM3yanbHbIX OTANYUIA OT conna
Ne 1 HeT); 3 — MNnactmaccosoe conno D, = 60 mm (cnaboe otanume ot conna N2 1 B ToNLWMHE CN0A CMeLeHna B61M3M
BbIxoAHoOro cpesa); 4 — CranbHoe conno D, = 30 mm. 18



PaananbHble I'IpO(I)I/IIII/I NMNOJIHOIo AaBjieHunAd
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x/R,=0.01 — B6n13K cpe3a conna;

x/R,=0.2 — B cnaboTypbyneHTHOW YacTu CNOA CMELLEHUS;
x/R,=3.0 — B pa3BuTOi TYypbyNeHTHOM uactTn cnosA
cMmelleHuA.
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MpoponbHble Nnpoduan ypoBHA Nysbcalunii NOAHOrO AaB/IEHUA

a0 L.(dB) 180 L.(dB)

| 9 90 P o e
170 —oro—]| 1701 §F

_ o— H-O— D/o——~O/ ] /
160 /57/)&?/OO — \ 1604
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130-4- X \ i 130 4
120 120

0

Kpy»KKM — nU3mepeHma nyabcalnii NoAHOro AaBneHus B cTpye gatymkom “A-CEHC”. ManeHbKue ToYKu —
M3MepPEHUA aKyCTMYECKOTO AaBNeHMA B Kamepe dindens aatymkom “Inser”.

01 — cranbHoe conno D,=60 mm; 02 — oHo e ¢ Typbyansatopom; 03 — nnactmaccosoe conso D,=60 mm;
04 — ctanbHoe conno D,=30 mm; 02a — nokasaHua aatumka“Inser”.

B Tex nono)KeHuAx nWAoHa, MNPU KOTOPbIX M3MeEpPeHHoe p[aTtynkom “Inser” 3ByKOBOe [AaB/eHUe
npesbiwaet 130 ab, pernctpmpyeTcsa aspoakyCcTUYECKUIN pe30oHaHC.
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PagmnanbHblie npoduam ypoBHEN NyAbCaLLUMA NOJTHOIO

naBneHus
L,(dB)
180
170
cQ;x) ‘fg 160 1
820’(; \ oz (9 XV '
- il B 150
ig o™ 4
S 140 4—— 140
130+ 130+
120 T ' T d T T T T 120 M T M T T ¥ M T T T T 120
00 02 04 06 038 1.0 1.2 00 02 04 06 038 1.0 1.2
MR, r/'R
a
x/R,=0.01 — B6n13u cpesa conna;
x/R,=0.2 — B cnaboTyp6yNeHTHOM YaCcTU C/10A CMeLLeHUs;
x/R,=3.0 — B pa3sButoii TypbyneHTHO uactn cnos t
CMeLLeHuA. . '
KpyXKn — wu3mepeHua nynbCcauui MOAHOFO JAaBNEHMA B CTpye

Aatunkom “A-CEHC”. ManeHbKMe TOYKM — U3MEPEHUS aKyCTUYECKOro
[aBneHns B Kamepe dndena gatumkom “Inser”.
02a — noKa3aHuAa aatumka“Inser”.

00 02 04 06 08 1.0 12 14 16 1.8

r/Ra
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CneKtpbl nynbcauui (ctanbHoe conno D,.=60 mm Ne 1)

Ceuenue r/R,=1.0
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Ha rpadumke x/R,=3.0 B Touke r/R,=0.0 (puc. cnpasa BHU3Y,
YEpHanA IMHMA) CNEKTP NyAbCaLMA MMEET NUKK, ABNAIOLLMECS
cneacTBMEM BO3MYLLEHWIA, BHOCUMbIX OMYLLEHHbIM B CTPYIO

NMUIOHOM.

Ne3
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OcobeHHOCTN BOCNPUATMNA TEHEBDIX
doTorpadpuu

CneBa wnupeH-potorpaduma Npu ropm3OHTAZIbHOM TMONOKEHUU HOXa. Amadparma 3 mm,
sKkcno3smuma 4 mKc. Busyanmsauma nokasbiBaeT, YTo B6aAM3M cpe3a ecTb CnaboTypbyneHTHbIN
YYaCTOK C/10A CMeLLEeHMs, KOTOPbIM Aanee BHU3 N0 NOTOKY YBENNYMBAETCA MO TONLUMHE.

Cnpasa waupeH-doTorpadua npm BEPTUKANIbHOM MONOKEHUM HOXKA. [Auadparma 1 mm,
akcno3unumna 10 mc. Chom cmeleHma paclimpaeTca BHU3 NO NOTOKY paBHOMEPHO.




BbiBOAbI

MorpaHnyHbIN cnoK B conne:
* TorpaHuyHbiv cnom B connax D,=60 mm TypbyneHTHbIN.
* Bnunanue Typbynusartopa Ha COCTOAHME NOTPAHMUYHOTO C/1I0S1 HE 3aMEYEHO.

* TonwmHa NorpaHNYHOro cNoA Ha BbIxode U3 cTanbHoro conna D,=60 mm pasHa &, ,
~ 0.06R,, nnactmaccosoro conna D,=60 mm &,, ~ 0.1R,, ctanbHoro conna D,=30 mm
pasHa 6, ~ 0.03R..

* BepoATHO, 4TO NorpaHnyHbIN cnoun B consie D,=30 Mm NamUHaAPHbIN.

* YpoBeHb Nynbcaumin MONHOTO AaBleHNA B AApe NoToka Ana conen D,=60 mm paseH
L, =138.2-139.1 ab (162 — 180 Na), gna conna D,=30 mm - L, = 134.9 (111 MNa)

Cnov cmewieHun CTpym:

* BansaHMe cocTOAHMA MNOrpaHUYHOro CAOA COMNA HA TONWMHY C/NOSi CMELWEHUA r
YPOBEHb NyAbCaLM B HEM NOYTM UCYE3aEeT Ha PACCTOAHMM ABYX Kanmbpos.

* YpoBeHb Ny/Abcauuii NOJHOFO AaBAeHWA B cnoe cmeweHuna ctpym (r = Ra) B
pa3BuTOM TypbyneHTHOM YacTh paBeH Ls =174 - 175 ab (10 — 11 kMa).



