BTOPA I'JTABA
3.2. 3mepBaHe Ha CUJIH.

VYpenure u ycTpoiicTBaTa, KOMTO C€ H3IOJ3yBaT 3a M3MEpBaHE HAa CHJIU CE€ Hapuyar
nuHamoMmeTpu. OCHOBHO M3HMCKBaHEe KbM T€3U MpeoOpa3yBaTeld € MajKo IpeMecTBaHe
Ha W3NBIHUTETHUS WM oOpraH. ToBa W3MCKBaHE B TOJsMa WM Majlka CTeleH
YIIOBIIETBOPSIBAT BCHUYKH MpeoOpa3yBaTelid HM3MOJ3yBaHU 3a mpeoOpa3yBaHETO Ha
MEXaHUYHH BEIMYMHU B €JICKTPUYECKHU. B 3aBUCMMOCT OT MpHHIMIIA CH Ha JIEHCTBHE,
JUHAMOMETPUTE OMBAT; MEXaHUYHH, XUIPABIUYHH U CIICKTPUYHHU.

3.2.1. MexaHU4YHU JUHAMOMETPH.

OT MexaHMYHUTE JUHAMOMETPH IPWIOKEHHE ca HAMEPWJIM pa3IUuyHUTE TpYyInu
CUJIOM3MEPBATENH, KaTO JOCTOBU U MaXaJOBUAHHU JUHAMOMETPH U U3MEPBATENIHU IJ1aBH.
JlocToBuTE M MaxallOBUIAHHU CUJIOU3MEPBATEIN Ca HAMEPUIIM OTPAHUYECHO MPUIIOKEHUE,
Mopajd HETMHEHHOCTTa Ha paboTHAaTa MM Xapakrtepuctuka. Ha ¢ur.3.2.1. e mokazan
MaxaJIOBUJEH AMHAMOMETBP OT I'bPBH THUM. TOH c€ ChCTOM OT MU3MEpBaTeNeH ceKTop 1,
ypaBHOBEcCsBaIla TeXeCT 3 ¢ ypaBHOBecsiBall JIOCT 2 W ToKazaTesnHa crpenka 4. Ot
YCJIOBHETO 32 PABHOBECHE Ha CHCTEMaTa MOJKE J1a Ce 3allulilie ypaBHEHUETO
Pr =Q.Lsina ,3.2.1.

KbIACTO Pe HU3MEpBaHaTa CUJia, I' - paJuyC Ha CEKTOpA, Q - YpaBHOBECABAIla TCKECT, I-
JABJDKWMHA Ha JIOCTa.

¢wur.3.2.1. MaxanoBuCH TUHAMOMETHD - |-BH THII

Ot TOPHOTO YpaBHCHHUEC MOKEC Jia CC OIIPCACIIN N3MCPBaHaTa CHJIa

I .
P:Q—sma ,3.2.3.
r
3aBUCHMMOCTTa JOOMBA JIMHECH XapakTep camo ako o = 90°, HO ToBa ce sABSIBa YaCTCH

cnyqaﬁ, 0e3 Jla UMa pCaJICH CMUCDHJ Ha IMPaKTHKaA.



[TomoOHa KOHCTPYKIMS € Moka3zaHa Ha (ur.3.2.2., KOIATO ce CbCTOM OT, U3MEpPBATEICH
goct 1, miapHupHa omopa 2, ypaBHOBECSBalll JIOCT 3, ypaBHOBECsBallla TeXecT 4,
MIOKa3aTeIHa CTPEIKa U CKaJa.

I[Ipu paBHOBECHE Ha CHCTEMATA, B CHJIA € CJIEIHOTO PABEHCTBO:
Prcosa =Qlsina , 3.2.4

¢wur.3.2.2. MaxanoBujieH JuHaMoOMeTwD - [I-pu Tum.

PaBenctBoTO 5.2.2. ¢ B cuia caMo, KoraTo JiocToBe 1 n 3 ckiarouBaT bI'b o = 90°.
N3mepBanara cuiia € paBHa Ha
= gltga ,3.2.5.
r
[IpyHunHaTa cxemMa Ha JAMHAMOMETPUYHATa HW3MEpBaTelHA IJlaBa € IO0Ka3aHa Ha
¢wur.3.2.3. Ts ce cbCTOM OT CIENHUTE €IEMEHTH: YPAaBHOBECUTEIIHU TEXECTH |, ceKTopH
2, IJIOCKW METATHU HUIIKY 3, Tiatdopma 4.
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®ur.3.2.3. /lunamoMeTpuyHa U3MEPUTETHA II1aBa.
200.



3b0eH TpedeH S5, 30H0 Koeno 6, u3MepBaTellHa cTpeika 7 ¥ peBepcuBHO 3BeHO 8. [Ipu
BB3JICHICTBUME HA M3MepBaHaTa cuia P cuctemara ce u3Bekaa OT paBHOBECHE, KaTO IMOJ
JeicTBUE Ha YpaBHOBECSBAIUTE TEXECTH OBbpP30 ce Bb3cTaHOBsABA. [Ilmardopmara u
3pOHMAT IpeOeH ca M3MEHWIM CBOETO MOJOXEHHE B MPOCTPaHCTBOTO. B pesynrar Ha
KOeTO 3bOHOTO KOJEJIO0 M H3MepBaTelHaTa CTpelika ca Cce€ OTKIOHWIM Ha BI'bI
IIPOIIOPLIMOHAJIEH HAa U3MepBaHarta cuia P.

MOMEHTBT CHPSIMO TOYKATa HA OKAYBaHE MOXKE JIa CE OMPEICIH OT 3aBUCUMOCTTA
M, = q(l sina + I’l) ,3.2.6.
[Tpu paBHOBecHE Ha CCTEMaTa, B CHJIA € PAaBEHCTBOTO:
2M =P(r,-1)
_2M, ,3.2.7,3.2.8
L=
AKko MOMeHTHT OT 3.2.7. ce 3amecTu B 3.2.8. 32 U3MepBaHaTa CUJjia ce ojyyaBa

P=—29 (Isina+r),329.

nL=n

P

Ta3u 3aBUCMMOCT MMa HEJIWHEEH XapakTep, MOopaju KOeTO M3MEpBATEIHUTE TJIaBH MMaT
OTpaHMYEeHO MpuiIoKeHue. M3monsyBar ce 3a HEOTTOBOPHM H3MEpBaHHUS Ha CHIM B
unrepsana ot 100 mo 1000 N.

XuapaBIMyHUTE JAUHAMOMETPHU Ca HM3BECTHH B MpPAaKTHKAaTa KaTo TIyXH Mecno3u. B
TEXHUYECKUTE W3MEPBAHHUA C€ W3MOI3YBaT [BE KOHCTPYKIUH TIIyXH MECHO3HU:
MeMOpaHHH U CBOOOTHO OyTaHH.

KoHcTpykTBHATa cXxemMa Ha MacoBO M3IIOJI3yBaHaTa MEMOpaHHaA Mec/03a € MoKa3zaHa Ha
¢wur. 3.2.4. Ta ce ceecron ot Kopryc 1, MemOpana 2, 6ytaino 3, yIurbTHUTENHA TpUBHA 4 U
nokaspail ypena 5. M3amepBaHata cuia ce mpuiara BbpXy OyTaioTo, KOETO Bb3/IeHCTBYBa
BBpXYy MeMOpaHata. B pe3ynrar Ha ToBa JeiicTBHE Ce M3MEHS HAJSTaHETO B KOpIyca Ha
Mecno3aTa, a MOKa3BallMAT yped OTYHTa MOJy4YeHaTa pasihKa MEXAYy OTACITHUTE
CTOWHOCTM Ha Hamsranero. [Ipm m3MepBaHe Ha MajKH HaIsTaHUA MeMOpaHaTra ce
n3paboTBa OT TymMHpaHa ThkaH ¢ nebenuHa 0=0,8-1 mm. 3a w3MepBaHe Ha TOJEMH
HaJsiraHus, MeMOpaHara ce u3paboTBa oT OepuimeB OponH3 ¢ nebenmna 6=0.06 mm.
Hamuunero Ha memOpana u OyTajo cbh3/1aBa U3BECTHA HETOUHOCT, ThH KaTO MEXAY TE3U
€JIEMEHTH BB3HUKBAT CUJIM Ha TPHEHE, OTpa3sBallly ce HeOIaronpusITHO BbpXy paboTara
Ha ypena. Henmocrareium ce siBSBaT M uyecTuTe NeEKTH, BH3HUKBAIIM B MEMOpaHaTa,
KaKkTO ¥ OOCTOSITEIICTBOTO, Y€ HEMOCPEICTBEHO MpEIu M3MEpBaHE Mecio3ara TpsOBa ja
ce 3apexaa, a HalAraHero Ha (QuyMaa B KOpIyca Ja HMMa IOCTOSHHA CTOWHOCT.
[TpenumcTBa Ha MeMOpaHHATa Meca03a ca: BB3MOXKHOCT 3a JIECHO OOCIyXBaHE; BHCOK
KOE(QUIIMEHT Ha pEMOHTOIIPUTOIHOCT, KOMITAKTHOCT HAa KOHCTPYKIUATA U JP.

YacT OoT HemocTaThIMTE, NPOSIBSBAIIM ce€ B MeMOpaHHAaTa KOHCTPYKIHS, ca M30STHATH
npu cBoOogHO OyranHute ™mecno3u /¢wur.3.2.5./. Tasu cucrtema Meciao3m HeE €
XEpPMETH3UPaHa, Thil KaTO MEXIy OyTaloTO 5 W HMHJIMHABPA 3 € OocTaBeHa OInpe/escHa
XJIabMHA, C KOETO Ce IMOCTHra HaMallsiBaHe Ha TPUEHETO MEXIy Te3H JBa eiaeMeHTa. [lpu
BB3/ICHICTBME HA M3MepBaHara cuia P, OyTanoTo cim3aiiku HaJao0Iy, U3MEHS HASTAHETO B



UUJIMHABPA, KOETO C€ OTYMTa OT moka3pamus npudop 4. Ilpu ch3gaBane Ha onpeaeneHo
HaJITaHe B IWIMHIbpPA Ce 3aJCWCTBYBa XHUApaBIMYHATA Mommna 2 U OyTaioTo ce
YCTaHOBSIBA B PaBHOBECHO NOJIOKEHME. M3IMIIHOTO Macio M3THYAa MEXAY CTEHHTE Ha
IWIMHbpa U OYTaJIoTO U 1O TpBOOIpoBOAUTE 6 MOCTHIIBA B pe3epBoapa 1.

P

4 ®wur.3.2.4. MemOpanHa
2 Mec03a

%

|
I T

L

Cucremara Ha U3MEpBaHE € HAMBJIHO AaBTOMATU3UMpPAaHA, HO KOHCTPYKIHUATA € CIOXKHA U
TpyZHa 3a mojaabpkaHe. TOYHOCTTAa HAa U3MEpBaHE € BUCOKA, KaTo Tpelikara € okoio 1
%. CBoOogHO-MeMOpaHHATa MeC/I03a C€ M3IMOJI3yBa 32 OTTOBOPHU MU3MEPBAHHS, KBICTO
M3HMCKBAHUATA 32 TOYHOCT Ca MHOTO BUCOKH.

3.2.2. EnekTpu4ecKku JMHaAMOMETPH.

OT eneKTpUUECKUTE TUHAMOMETPU HANW-TOJIIMO IPWJIOKEHHE Ca HAMEPHUIIM B IIPAKTHKATA
MUE30€JIeKTPUIECKUTE, MATHUTOCJIACTUYHUTE U KallallUTUBHUTE MpeoOpa3yBaTey.

P

¢wur.3.2.5. byranna mecao3sa.

Oco0eHo MajKu NpEeMECTBAHUA I10J BT::3I[€I>1CTBPI€ Ha HU3MCpBaHaTa CWJId, KAaKBUTO Ca
OCHOBHUTC M3HUCKBAHHA KbM TAX, Ca XapaKTCpHU 3a MHUC30CICKTPUUCCKHUTC U



MAarouToCIaCTUIHUTC AMHAMOMCTPH, KOUTO CC OTJIMYAaBAT OT OCTAHAIMUTC KOHCTPYKIHH
1 C BUCOKAaTa CH TOYHOCT.

[TuezoenexTpuyeckure AUHAMOMETPH C€ H3IOJI3yBaT 3a CHEMaHEe Ha WHIUKATOPHUTE
JUarpaMy Ha HaJsITaHETO IMPH JBUTATENMTe ¢ BhTpeurHo ropexe. [lonoben auHaMomeTsp
e pasrienaH B ['1aBa Tpera Ha BTOpa 4acT U € moka3aH Ha ¢ur. 3.2.6.

MarHnuroenacTudeH IWHAMOMETBp € moka3zaH Ha ¢wur.3.2.6. CopreBuHata my 1 e
ChCTaBEHa OT THHKHM M30JIMPAHU €IUH OT JAPYT JIMCTOBE Mepmotioi. ['opHara u nonHaTa
YacT Ha CHPIIEBHHATA ca HUIaiaHu, 3a J1a ce IMOJIydd HOPMAIHO pa3lpe/eieHue Ha
HaTOBapBaHeTo. [lakeThT OT mepMmanol € cTerHaT B KyTusita 2 OT Imiect Oonra 3.
HamoTtkaTta 4 ce cbcroum oT 220 HaBUBKHM C AMaMeThp Ha mpoBojgHuka d=1.18 mm wu
oOxBallla CbplieBUHATA U KYTHUATA.

7
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dur.3.2.6. MarauroenacTuueH
TUHAMOMETBP

Y

§E‘\

CwpueBnHata, 600MHATa W KYTHSTA CE MOCTABAT B CTOMAHEH KOPIYC S, M3ITBIHSBAIL
ponsita Ha ekpaH. M3mepBanara cuna F ce Bb3mpuema oT cermeHTa 6 M ce mpeaaBa
paBHOMEpPHO BBPXY chbpueBuHara. KamakbT 7 mpeamasBa Isjlata CUCTEMa OT BBHIIHU
BB3JCUCTBUSA, a JBHOTO 8 ce 3aKkpemBa KbM KOpIyca C IOMOIITa Ha TPU BHUHTA.
JluHaMOMETBPBT UMa BUCOKA COOCTBEHA YECTOTa M MOKE Jla Ce M3I0JI3yBa 3a U3MEpBaHe
Ha JIMHaMUYHO M3MEHSIIM ce HaToBapBaHus ¢ yectora 10 1000 Hz . MI3mMeHneHnuero Ha
TeMIlepaTypata Ha OKOJIHaTa cpela, MpeAu3BUKBAa H3MEHEHHE Ha TOYHOCTTAa, KaTo
rpemkara goctura a0 2 % na 10°C. 3a TemneparypHa KOMIIEHCALUS C€ U3M0J3yBa MOCT
OT TMOCJEIOBAaTeIHO BKJIIOYEHH MEIHU ChIOPOTUBICHUS. CXeMUTe HAa WHIYKTUBHHUTE
JIMHaMOMETpH ca pasrieaanu B [nasa 2.2.5. Te ce u3noi3yBaT 3a U3MEpBaHE HA CHUJIM B
IIMPOK Juana3oH. [IpuTekaBaT BCUYKU NMPEAMMCTBA U HEJOCTAaThLUU HA MHIYKTHMBHUTE
npeoOpa3yBaTe.



KoHCcTpyknnnuTe Ha KamanuTUBHUTE AMHAMOMETPH Ca W3BBHPETHO pazHooOpazHu. Ha
¢ur.3.2.7. e mokazaHO YCTPOWCTBOTO Ha KamallMTHBEH JAWHAMOMETHpP. B cTOMaHeHHs
Koprmyc 1, mpHOTO 2 Ha KOWTO Ce€ W3IMOJ3yBa 3a TOJBWKHA MeMOpaHa ce 3aKpernBa
n3ojanvoHHara tactuHa 4. HemoaBwknHarta maiba 5 € 3apaBo 3akperneHa KbM
miactuHara 4. [llaitbara 6 e u3paboTeHa OT KENA30-HUKEIOBA CIIJIaB U C BUHTOBE CE
3aKpernBa KbM H30JallMoHHA acThHa. KoHTpa raiikata 7 ompezelns MOJOXKEHUETO Ha
mraifbata 5 W ce W3MOJBYyBa 3a TOIUIMHHA KOMITEHCAalus Ha rpemkarta. Humemnpk 8 ce
M3II0JI3YBa 3a 3aKpenBaHe Ha JMHAMOMETbPa KbM U3CIIeIBaHUS OOCKT.

CoOcTBeHara yectoTa Ha auHaMoMmeTwhpa noctura o 14000 Hz, mopaaum koeto Toi e
MOJIXOISIN 32 U3MEpPBaHe Ha TUHAMUYHO W3MEHSIIH Ce CHIIH.
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Kamanutusen
8 JTHHAMOMETBD




