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[IouemMy BTOpOI Topel BUOpaTopa JOIKEH ObITh CyXUM?

10 CkopocTh 3ByKa B MaTepuajie BUOpaTopa




Ipumuun 1ercTBrsE MAarHUuTOCTPUKITMOHIIONO
3Iygaress




ORMarHuTOCTPUKIIMOHHBIN 3(D(EKT HE 3aBUCHUT OT
DABJICHUS MArHUTHOTO IIOJIS, T.€. 00J1aaeT
510. UTOOBI YacTOTa KOJIEOAHUS CTEPIKHS
ACTOTOU IIEPEMEHHOIO TOKA,
CTEp>KEHb MMOAMArHUYMBAIOT,
HETO0 MICTOYHHUK MTOCTOSTHHOIO
HbIM MarHuT. B cieacTtBue

DCMCHHOI'O

Sr0 BEJIMYMHA, a
5 I3MCHSICT




Ha pucynke 1 cxemarndecku
N300pakEH
MAarHUTOCTPUKIIMOHHBIN
M3J1y4aTeb.
DeppOMArHUTHBIU CTEPKEHD
1, coBepmaromuit
yIbTPa3BYKOBBIEC KOJICOAHUS, B
JajbHEeIeM OyJiIeM Ha3bIBaTh
8UOPAMOPOM, KATYIIKY 2 —
0OMOMKOU 8030YHCOEHUS,
MAar”uT 3 —
NOOMACHUYUBAIOUWUM,
MCTOYHUK IIEPEMEHHOTO
HanpsKeHus 4 —
VIbMPA38YKOBLIM
2EeHepamopoM.




ROHCTPYKLNA y4eOHOoro mnsny4vartens




TEXHOJIOI' A U3 OTOBJIEHHUA

HU3JTIYHATEJIA

M3roToBiaeHnEe U3IIydaTesis
yI00HEe HauaTh ¢ KapKaca
0OMOTKH BO30YyKacHMs. JnrHa
KapKaca JOJKHA ObITh paBHA
CyMME MOJIOBUHBI JIJIMHBI
CEpJICYHHKA W TOJIIIMHBI HA0Opa
KOJIbLIEBBIX MarHuToB. Kapkac
CKJIEHTE U3 OyMaru B
M0CJIEJ0BATEIbHOCTH, OKa3aHHOM
Ha pUCyHKe 3: 1 —
HUJIAHIPUYECKAs ONPaBKa, 2 —
CKJIerBaeMas U3 Oymaru TpyOka, 3
— BEpXHsIA MIETOYKA, 4 —
MOCaJ0YHOE MECTO JIJIs1 KOJIBbIIEBBIX
MAarHUTOB, 5 — HUKHSS IeTOYKa, 6
— OTBEPCTHS 115 BHIBOJOB
OOMOTKH BO30YKICHMUS.

Puc. 3. UsroroBnenne
Kapkaca
MarHUuTOCTPUKIIMOHHOTO
u3Iyvareis




[ IpyHIIMIIMAIBHAS CXeMa reHeparopa
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PexuM pabOThI TPAH3UCTOPOB 3aACTCS JCITUTEISIMU
HanpsbkeHus R1, R2 u R4, RS. Konaencarop C2 crinaxxuBaer
MyJIbCAIIMKA SMUTTEPHOIO TOKA, UAYILIETO Yepe3 pe3uctop R3, n
CTaOMIIM3UPYET MOJIOKEHUE paboder TOUku Tpanzuctopa V1.
Pa3znenurenbHbii KOHASHCATOPp C3 npeaoTBpaliacT monajganue
MOCTOSTHHOT'O HANPsHKEHU ¢ pe3rncTopa R3 Ha 0a3y TpaH3ucTopa
VT2. Harpy3ko# reseparopa siBIsIeTCsi 0OMOTKA BO30YKICHUS
MarHATOCTPUKIMOHHOrO n3nydarenss MCHU, nostomy dopma
BBIXOJHOT'O HAIIPSKECHUS TeHepaTopa JajeKa OT

CUHYCOUIAJIbHOM.




KOHCTpYKIIMS YVIBTPa3BYKOBOTO I'eHeparopa







TexHO/TOrUst U3rOTOBJIEHUSI KATYLUKHA

HauuHaTh n3rorosieHue
reHeparopa caeayer C
HAaMOTKU KOHTYPHOM
katyuiku L1 (puc. 5). Yao6HO
B KayecCTBe KapKaca

HCITO/Th30BaTh OTPE30K
MOJIMXIOPBUHUJIOBOM TPYOKH

1 IMaMeTpPOM 10MM U [JIMHOU
6omM (puc. 6). Ha TpyoKy
HaJleHbTe Pe3UHOBELIE
KOJIEYKHU 2 INUPUHOU 5MM,
[OJ, HUX ITPOJEHbTe

00O Ty>KeHHbIe JTaTyHHbIe
JIATYHHBIE JIETIeCTKU 3 U 4, K
KOTOPBIM IIPUIIasAUTE HAYaslo,
a MocJjie HAMOTKH — KOHel],

Puc. 6.

Mexmy coceqHUMHU CIOSIMU
IIPOBOJIOKH CIEIYET
IIPOKJIAIbIBATh

TOHKYIO Oymary 6.




HactpoeuHbiM cepieUHUKOM /
SBJIIETCS OTPE30K (PEPPUTOBOTO

CTEPXKHS JUAMETPOM 8MM U
nruHOu 60-70MM.

OOMoTKa J0JbKHA coaepxkath 550
BUTKOB MEJHOTO ITPOBO/IA B
JTAKOBOU HU30JIALIMUA JUAMETPOM
0,27mwMm. Ilpn paboTte reHepaTopa
Ha TpaH3uctope VT2 BoiAesieTcs
JOBOJIBHO 3HAYUTEIbHAs
MOIIHOCTh. Cie1yeT CHaOAUTh
JTAHHBIU TPAH3UCTOP PAAUATOPOM,
B KQY€CTBE KOTOPOU MOKHO
HCIIO0Jb30BATh IJIACTUHKY
TIOpaIsi MUHUMAJIbHBIM
pazmepom 3x20x50 mm.




HanaxuBaHue u npoBepka reneparopa B padbore

J{14 muTaHus TEHEPATOPA MOKHO MCIOJIB30BaTh 2-4 MOCIIEN0BATEIBHO
COCJIMHECHHBIX OaTtapeiiku Ha HamnpsikeHue 4,5 B kaxaas. [IpaBuibHO
COOpaHHBIN I'eHEPATOP B HAJTAKMBAHUM HE HYXJaeTcs. /i1t mpoBepKu
pabOTOCIIOCOOHOCTH T€HEPaTOpPa MOCTAaBHTE MArHUTOCTPUKIIMOHHBIM
M3J1y4aTellb BEPTUKAIBLHO HA CTOJI M Ha TOPELl €ro BUOpaTOpa MOMECTUTE
ne3Bue. HactpoeuHslil (heppUTOBBINA CEPACYHUK KOHTYPHOM KATYIIKH
TEHEPATOPA MOJHOCTHIO BIBUHBTE B KaPKAC 3TOM KAaTyIIKU. BKirounre
nUTaHue reHeparopa. Ilpu 3ToM BBl TOJKHBI YCIIBIIIATh CIAa0bIN 3BYK
BBICOKOM YaCTOTHI.




HMcciienoBanue kojieOannm BuOparopa

[loakmrouus
MAarHATOCTPUKIINOHHBIN
U3Iy4daTellb K BEIXOTY
reHeparopa, nogoepure
4acTOTy reHeparopa, Ipu
KOTOPOM JIE3BUE,
MOMEIIIEHHOE Ha TOPEI]
BUOparopa, Oyaer
npe0e3xkaTh HanboIee
IPOMKO. Y OEpHUTE JI€3BUE U
KOCHUTECH MajbIeM TopIia

Ilepemenias majablibl K CEPEAUHE
BHOpaTOpa, Bbl 3aMETUTE, YTO
n3ryqaress. Ber OLIYIIIEHUE CKOJIb3KOCTH
IIO9YBCTBYCTEC, YTO TOPCILL YMCHBIIACTCA U COBCEM HMCYEC3aCT
«CKOJIb3KHI. B MECTE€ KpEIUICHHUSI BUOpaTopa B
Kapkace OOMOTKH BO30Y>KICHUS




Takum 00pa3om, IpocToe
OIIYIIbIBAHHUE PAOOTAIOIIETO
BMOpaTopa MOKa3bIBaeT, UYTO B
HEM yCTaHaBJIMBACTCS CTOSYas
yIpyras BoJHa C Iy4YHOCTSIMU
CMEIICHHUS TTOCEPEAUHE
BUOparopa (puc. 7). 3Ha4uT,
Ha JUIMHE BUOpartopa |
YKJIAABIBACTCS TTOJIOBHHA
JUTMHBI BOJHBI A YIBTPa3ByKa B
MaTepuaie Budparopa

DToM HauOOIbIIEN JINHE BOJHEI
COOTBETCTBYET HAMMEHbIIIAs
4YacTUlla, HaA KOTOPOH MOXKHO
BO30YJINTh JaHHBINA BHOpATOP.
Owna Ha3BIBAETCA OCHOBHOU
COOCMEEHHOU Yacmomou
BUOparTopa.




B03MOKHBI pe30HaHCHBIE KOJIeOaHus BUOpaTopa Ha 0oJice
BBICOKMX COOCTBEHHBIX YaCTOTaX, KOTOPhIC HA3bIBAIOTCS
eapmorHudeckumu. B 3ToM ciydae B BUOpaTope TOXe
yCTaHABJIMBAKOTCS CTOSYHUE BOJIHBI TaK, YTO HA JJIUHE
BHOpaTopa yKJIagbIBa€TC HECKOJIBKO JJIMH II0JYBOJIH
yIbTpa3BYyKa.




[TOYEMY BTOPO#1 TOPEI] BUBPATOPA
NOJKEH BBITH CYXHM?
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CKOPOCTB 3BYKA B MATEPHUAJIE -
BHBPATOPA AN
Ha pucyHke 9 moka3zaHa BO3MOXXKHas DKCIICpUMEHTadbHAs
yCTaHOBKA /151 ONPEICIICHUS] OCHOBHOM CO6CTB€HHOI/I 9acTo’
~ xoneOanuii BuOparopa. B Helt koHew BuOparTopa ‘ \\
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3anuIneM MoJyYrBILIEECS 3HAYCHUE YaCTOThI
KosneOanuii. ®opmyna

ITOKAa3bIBAET CBSI3b MEXY JJIMHOM BOJIHBI, CKOPOCTHIO
€€ PACIPOCTPAHEHUS U IIEPUOJIOM HJIM YaCTOTOMU.
IloxcTraBuB Crojia 3Ha4YEHUE AJIMHBI BOJIHBI 1S
CKOPOCTH 3BYKa B MaTE€pHUAJIE MOJyYaEM

B onbiTe ni1a BuOparopa aiauHou 1 = 160Mm, Bl
MOJIYUYUTE 3HAUYECHHE 4acTOThl vV = 18 kI 11,
CJIE€JIOBATEIILHO CKOPOCTH 3ByKa B peppute V = 5760
M/C.
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OTpaxkeHne N3rmbHbIX BOMH OT KPYIIbiX
KpaeB NN1aCTUHKM

Mbl coenanu ogunH Kpau
nmMcTa nNoTHoU benow
Oymarum BOrHyTbIM
KPYribiM C paanycom
KPMBU3HBbI 15 CM,
npoBenun KapaHgalwom Ha
JNINCTE OCb TaK, YTOOBbI

OHa npoxoguna 4yepes TR -
LIEHTP KPUBU3HbI e ;
KPYrmnoro Kpas.
[loAroToBNEeHHbLIN NUCT  |F= “'j‘“.l E
MNOSTOXUITN HA MATKYHO L .
rOPU3OHTAalIbHYHO L |

MNOAJIOXKKY Y paBHOMEPHO




[TocTpoeHue n3obpaxeHus

» [Tonb3yachk

XOPOLLO
M3BECTHbIMW
npaBunamm, Mbl
NOCTPOUIU
n3odpaxenune S’
MCTOYHMKA S B

KPYyrnom Kpae.




CTos4as ynbTpasBykoBasd BOMnHa B
KPpYrnowv NITacTUHKE

Mbl Bbipe3anmn n3 oprcrekna
anck ouameTtpom 15 cm un
TOJWMHON 2 MM, MOJNOXUIN
Ha MArKY0 Nnogknagky u
paBHOMEPHO Mocbkinanu ero
PEYHbIM MEecKoM. 3aTeMm
MPUKOCHYNNCb TOPLIOM
BMOpaTopa K LLeHTpYy Ancka.
[locne BKnto4YeHns
reHepaTtopa KpucTarsnku
PACMONOXUITNCb Ha OUCKE B
doopMe KOHLUEHTPUYECKUX
KPYros.




doKycupoBKa BOSH SNMUMNTUYECKUM
oTpaXXaTernem

N3 ToHKOro nucta gropans tonwwuHon 0,3
MM Mbl Bblpe3anu annunTuyeckyro
NS1aCTUHKY, paBHOMEPHO nocbinanu ee
Neckom. 3aTemM NPUKOCHYINUCh K HEN
TOPLOM BEPTUKANbHO PACMNONOXXEHHOIO
paboTatoLlero Bubpatopa B 04HOM U3
dookycos annunca.

KpyroBbie BOMHbI, BbilLeALLNE N3
oaHoro cokyca nnacTuHKK, nocrne
OTPaXKEHNS OT €€ ANNUNTUYECKOro
Kpas cobupatoTcs BO BTOPOM hoKyce.

MoXXHO yTBEpP>XAaTb, YTO BOJIHbI,
OAHOBPEMEHHO BbiLLIeALIME MO Pa3HbIM
HanpaBneHnaM 13 ogHoro ookyca
annunca, NpuxoasaT BO BTOPOW (PoKycC
TOXXEe OHOBPEMEHHO




CamMocToaTenbHOE uccnegoBaHue

KonnyectBeHHO
noaTresepaum
cnpaBeanuBOCTb hopmynbl
naeanbHOro 3epkana gns
BOrHYTOro oTpaxatowiero
Kpasa nnacTtuHku. Onga atoro
Mbl NpoAaenanu onbITbl C
naacTUHKaMn, UMerLWnmMn
oTpaxawlLume Kpasa pa3Hou
KPUBU3HbI.

MbI npukacanucb
BUbOpaTopom
MarHUTOCTPUKLUMNOHHOro
nsrnydarens K pasfiMyHbIM
TOYKaM NOCbIMNaHHOIro
Kpuctannamu kpyra. Mol
yBUAEenu, Yto npm 3aTom
KaXablX pa3 nony4varTcs
pa3Hble hurypbl XangHu u
NnonbITarIUCb YNIOBUTb
3aKOHOMEpPHOCTb.




CamMocToATENbHOE UuccneaoBaHue

Bbipe3anu Kpyrnyr niacTUHKY 13
TOHKOro TeKCTonuTa, Bo3oyaunu
U3rMoHYI0 BONHY B ee LeHTpe. Mbl |
yb6eaunucb, YTo CKOpPOCTb \
U3rMOHOU BOJIHbI B pa3fiM4HbIX
HanpaBneHUAX 3TOWU NTaCTUHKMU
pa3nuyHa.

3aTeM Mbl nccnegoBanu crosiume
BOJIHbI, KOTOPbIE NOJNy4YalTCcA B
NNacTUHKaX 3NNMNTUYECKOMN
dopMbI Npu BO3OYXKAEHUU UX B
pPa3HbIX TOYKaX.

B pe3ynbTtate Mbl yoeaunucb, 4To
ONin3Kue K NSIOCKUM BOJSIHbI,
nagarowme Ha napabonmyeckum
Kpaun ynpyrom nracTuHKM,
cobuparotca B ee hokyce.




CamMocTodaTernbHOe nccnegoBaHue

MbI 3aKpenunu BUbpaTop B Kapkace 0OMOTKMH
BO30OYyXXaeHus1 He 3a cepeaAuHy, a 6nmxe K ogHOMY U3
KOHLOB. AMNNuUTyAa Kkoneb6aHun nameHmnach.

MbI cpaBHUNN JOOPOTHOCTU MarHUTOCTPUKLIMOHHOIO
nsnyvartens, BUbpaTtop KOToporo cHavyasna HaxoauTcs B
BO34yXe, a 3aTeéM YaCTUYHO NOrPyXeH B XNAKOCTb.

MbI norpysunu oavH KoHel BuUbparopa B CTakaH €
BOAOM M onpenenunu, YTo amnnutyaa KonebaHum
BTOPOro KOHUa U3aMeHunachb.

Mbl Mcnonb30Banu TOHKYH HUKeneBYH TPYOKY ONIMHOMU
160MM 4YTOOLI oNpeaennTb CKOPOCTbL 3BYKa B HUKere
METOAOM Pe30HAaHCHOro BO30yXXaeHUAa KorebaHuu.




3akJII0ueHHue

B maHHOM pabOTE MBI pacCMOTpPEIU
YCTPOUCTBO MAarHUTOCTPUKIIMOHHOI'O
U3JIyYaTesis yabTPa3ByKa,
YVIILTPA3BYKOBOI'O I'€HEPATOPA HU3KOM
4YaCTOThI, 4 TAKKE BO3MOXXHOCTHU U
IPUHIIAI pa00ThI MPEACTABICHHOTO
YCTPOMCTBA.




