BTOPA I'JTABA
2.2. Ilapamerpuunu npeoOpa3yBaTenn
2.2.1. Peoctatau npeobpa3yBaTenu.

PeocratHuTe mpeoOpasyBaresid ce W3MON3yBaT 3a W3MEpBaHE HAa JIMHCWHU M BIIIOBU
npeMecTBaHus. 1€ TPeNCTaBIsIBaT pPEOCTaT, MOJBIKHUS KOHTAKT, HA KOUTO Ce
3aJIeliCTBYBa OT U3MepBaHaTa HeeJIeKTpUYHA BelndnHa X. B pesynrar Ha ToBa ce M3MEHs
OMHYECKOTO CHIIPOTHUBIICHHE HA PEOCTara, a OT TaM M HANPSKSHHETO Ha M3X0ja, T.C.
OCBILIECTBSBA CE 3aBUCHMOCTTA

R=f(x)
KBJIeTO R € chrpoTHBIeHNETO Ha IpeoOpa3zyBaTes.

KOHCTpYKTHBHO peocTaTHUTE IMpeoOpa3yBaTeld Ce CBhCTOAT OT HW30JIAllMOHHA OCHOBA
/TIopIieNiaH, TeKCTOUT U Jp./ BPXY KOSATO € HaBUT U30JIMPAH MPOBOJHUK C TUAMETHP OT
0,003 mo 0,3 mm. OCHOBHOTO H3HWCKBaHE KbM TMPOBOJAHMKA € Jla HMa TOJISIMO
crienmu(UYHO CHIIPOTHUBIICHUE W MaJIka 3aBUCUMOCT OT IpOMSHATa Ha TeMIlepaTrypara Ha
OKoJiHaTa cpena. Hali-uecTo ce M3MOi3yBa NPOBOJHUK OT KOHCTAaHTaH, HUXPOM HIIU
dexpai, a 3a CrielUaIHA U3MEPBAHUS OT TUIATHHOUPUIUH. [Ib3raubT ce n3paboTBa BHB
BHUJ] Ha TUTACTHHKA OT IJIATUHO-UPHIMEBA WM TUIATHHO-OEpHITUEBA CILIaB.

OCHOBHUTE XapaKTEPUCTHKH Ha W3IMOJI3yBAHHUTE IPU PEOCTATHHUTE IpeoOpa3yBaTeIn
METaIH ca naneHu B tadmmma 2.1.1.
Tabmuma 2.1.1.

Marepuan CscTaB OTHOCHTENTHO PaGotHa Temmeparypa, 'C
chIpoTHBICHHe, Qmm’/m

Koncranran 60% Cu; 40% Ni 0.480 500

Huxpom 80% Ni; 20% Cr 1.1-1.2 1050

Dexpan 80% Fe; 15% Cr; 5% Al | 1.38 1200

ITnatuno-upupuit | 90% Pt; 10% Ir 0.23 1200

Peoctatuute Hp606paSYBaT€J'H/I MOrart Aaa €€ BKJIIOYaT KbM BCUYKH BCPUTU, U3IIOJI3YBAHU
3a USMCPBAHC HAa CHIIPOTUBJICHUS.

Ha ¢wur.2.2.1. ca moka3aHu Hal-pasNpOCTpaHEHUTE CXEMHU C  PEOCTaTHH
npeobpazyBarenu. ToksT [} BBB Bepurata Ha ¢ur.2.2.1a, e paBeH Ha
I, = v ,2.2.1
R +R,
3aBucumoctra [;=f(R|) nmMa HenMHEEeH XapakTep W HyllaTa Ha CKajaTa HE ChBIAAA ChC
coOcTBeHaTa HyJa Ha ypena.

Karo npaBuiio, HIKOM y4acTbIM OT peocTaTa B JiBaTa My Kpas ce siBSBaT HepaOOTHHU.

B cxemara Ha ¢ur.2.2.16. nHanpesxenuero U; ce onpeens upe3 u3pasa:
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Ot m3paza 2.2.2. MorarT Ja c€ HampaBsT CICTHUTE U3BOIH:
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¢wur. 2.2.1. PeoctatHu npeoOpazyBaTem.

1. Axo R<<R, /a caemoBarentHo u R,<<R,/ T0
R
U, = El ,2.2.3
u xapakrepuctukara U;=f(e), me 0b/e npakTHIecKu JTUHEHHA.
2. Axo R e cpaBaumo ¢ Rr to xapakrepa na U=f(e) me nma Bua mokazaH Ha

¢ur.2.2.2.



Ha ¢wur.2.2.1B, kaTo u3mMepuTelN ce U3MO0I3yBa JOrOMETHP. B TakbB ciaydail, kakTo Toka Iy
Taka ¥ HanpexeHnero U; I1e 3aBUCIT OT MOCTOSHCTBOTO HA 3aXPAaHBAIIOTO HANPEKESHUE
U, 1.e. B cuia mie Ob7e paBeHCTBOTO:
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KBJACTO O € BI'bJI HA OTKIIOHCHHUC HA JIOFOMGT’bpa.
| Ui

4

¢wur.2.2.2. XapakrepucTiuka Ha
peocTaTeH npeobpazyBaTen

2

B penuna cimydyan ce u3mosisyBa peocTaTeH MmpeoOpa3yBaTell C JBE U3MEPUTEIHH paMeHa
/ur.2.2.1r/ a mpu U3MON3yBaHEe HA CIIBOEH MpeoOpa3yBaTeln - ¢ YeTUPHU paMeHa Ha MOCTa
/pur.2.2.1n/. Tlocnennute THUMOBE TMpeoOpa3yBaTely ca HAMEPWIM TPUIIOKEHHE 3a
U3MepBaHe Ha MEXaHUYHUTE BEJIMYMHU C TIOBUIIEHA TOYHOCT.

Koraro 3aBucuMocTTa MeXIy mpeMecTBaHeTo l(o) 1 u3MepBaHaTa MEXaHUYHA BETMYMHA
MMa HEJIMHEEH XapakTep, C€ HM3MOI3yBaT Mpo(UIMpaHH PEOCTaTHU MpeoOpasyBaTelIH C
HaMOTKa MPUTEKaBallla HeJIMHEeHHA XapakTepucTuka /¢ur.2.2.2/.

['pemikure, KOUTO ce MOPAXKAAT HPU U3MEPBAHE C PEOCTAaTHUTE MpeoOpazyBaTeiau ce
JBJDKAT TJIAaBHO Ha: MPOMsIHA Ha TeMIlepaTypa Ha OKOJHATa cpenia: MOsBa Ha MEXaHUYHU
HalpeXeHUs B HAMOTKaTa, MOpPOJEHH OT pA3JIMYHUTE KOC(PUIIMEHTH Ha JUHEHHO
pa3lIMpeHne; MPOMSIHA Ha KOHTAKTHOTO CBHIIPOTHUBIICHHE MEXKIY IUIh3rada U HAaMOTKaTa U
MOsIBA Ha TEPMOCIIEKTPOIBMIKEIIIO HATIPEIKEHHE MEXKTY THIX.

3a peocraTHHTE MpeoOpa3yBaTeNn C MOCTOSHHA CTHIIKA HA HABUBKHUTE, TPEIIKATA MOXKE
Jla ce OTIpeIeNIu upe3 u3pasa:

kbaeTo K e OposAT Ha HaBUBKHTE. 3a Ja ce MOIyYH Ipelika mo-Majika ot 5 %, HaBUBKUTE
TpsibBa ma 6baat Haa 1000.

BaxxHn npeaumcTBa ca: KOHCTPYKTMBHaTa MM IIPOCTOTAa; BUCOKA YYBCTBUTEJIHOCT;
BB3MOKHOCT 32 U3I0JI3yBaHe 0€3 yCUJIBaTEIHHU YCTPONCTBA U Jp.

KbM HegocTaThIuTe UM TPsIOBa J1a ce OTHECAT: HAJWYME Ha ILTh3rall] KOHTaKT, KOMTO ce
SBsIBA W3TOYHHUK HAa MCKpPEHE W MPEXOAHHU CHIPOTHBIICHHUS; IOSBAa Ha TPEIIKH OT
W3MEHEHHE Ha TeMmIlepaTypaTa Ha OKOJHATa Cpela, HUCHK YECTOTEH JHama3oH /10
HSKOJIKO XepIia/ v Jip.



2.2.2. KOHTaKTHOCBIPOTHBHUTEIHH MTPEOOPa3yBATEIH.

JleficTBueTO Ha Te3W TMpeoOpazyBaTelid C€ OCHOBaBa HA HM3MEHEHHWE Ha KOHTAKTHOTO
chrpoTuBieHne / Py, / B 3aBUCMMOCT OT cujaTa HAa TPUTHCKAHE T.€. BBHHIITHOTO
MEXaHUYHO Bb3JCHCTBUE.

KOHTaKTHO CHIIPOTHBHUTETHHUTE MpeoOpa3yBaTeNu ce M3IMOI3yBaT 3a U3MEPBAHE Ha CHIIH,
MEXaHUYHH JeopMaliu, BUOPAINH, YCKOPEHUS /MHEPLUUOHHH CHUIIH/ U JIP.

ITpeoOpa3yBarens ce CbCTOM OT KOKCOBH Imaitou 1 /¢ur.2.2.3/ crerHatu ot ABa BUHTA 2 H
3, cBbp3aHu ¢ MetanHa pama 4. CTBIOBT € W30JMpaH OT METAJIHHWTE IIaidu S5 upes
M30JaloHHaTa maiba 6. KpM MemuuTe maiibu 7 ca 3amoenu u3BoauTte. M3mepBanata
cuna P Bb3jelicTByBa Ha JocTa 3, MNPUTHUCKAWKM [akeTa, Karo U3MEHS W
CBHIIPOTUBJICHUETO Ha CThI0A, B pe3yaTaT Ha M3MEHEHHETO Ha KOHTAKTHOTO
CBIIPOTUBJICHUE MEXY OTACTHUTE MOBBPXHOCTH Ha maiioure.

.

®ur.2.2.3 KOHTaKTHO ChIIPOTUBUTEIICH

q

5 npeobOpa3yBaren
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KOHTaKkTHOTO CHIPOTHUBIIEHHE MEXTy TOBBPXHOCTUTE HA JIBE TBBHPIU T€Jla B 3HAUMTETHA
CTETEeH 3aBHCH, KAaKTO OT 00paboTKaTa Ha MNOBBPXHOCTUTE, Taka U OT CHUJIaTa Ha
npuTuckaHe Mexay TiaX. [Ipm numgoBaHM MOBBPXHOCTH U IMPH MAJKO HajsTaHe
n1aéuTe ce MPUTUCKAT B HIKOJIKO TOYKH, B pE3ylTaT Ha KOETO KOHTAKTHOTO
CBIIPOTUBJICHUE MEXAY TsX 1e Obae ronsimo. C yBenuuaBaHe Ha HaJSTaHETO, MaTepuaa
Ha MPUTUCHATHUTE TeJla C€ CMAayKBaT, IJIOLIA HA €JIeMEHTAPHUTE KOHTAKTHU MOBBPXHOCTH
Ce YBEJIM4YaBa, 8 KOHTAKTHOTO ChIIPOTUBIIEHUE HAaMaJIsBa.

M3MeHeHneTo Ha CHIPOTHBICHUETO W Aedopmanusara Ha MakeTa KOKCOBH IIaiiOM BBHB
(GyYHKIUS OT HAJSITAHETO € MoKa3aHo Ha ¢wur.2.2.4

PaGoTHuTe maitbu ce n3paboTBaT OT EIEKTPOJUTEH KOKC C OTHOCUTEIHO CHIIPOTUBIICHHE

Qmm’ .
p =30+100—— . Inamerbpa Ha maibure e d= 5-10 mm, a nebenunara 1=1-2 mm.
m
OOUKHOBEHO c€ M3MOJI3YBAaT IAaKeTH, CbCTaBeHHW Hal-manko ot 10 - 15 maiibn.

[ToBbpxHOCTTAa Ha MIaiiOMTEe BHUMATETHO ce numdoBa U mo0pe na Obae 3alIUTeHa OT
BCSIKAKBH 3aMBPCUTENH, OCOOCHO MacIIo.
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[Tpeobpa3yBaTenuTe OT TO3H TUIT TPsiOBa Ja pabOTAT ¢ HAKAKBO MMbPBOHAYATHO HAJSATAHE,
B IIPOTUBEH CIIy4ail ChIIPOTHBICHUETO HA MMaKeTa € HeOMpeAeIeHO, a peKuMa Ha paboTa e
HeycTaHOBeH. HadanHoTO HamsiraHe ce m30mpa Taka, 4e mpeoOpasyBatens na pabotu B
JTMHEWHaTa JacT Ha xapakrtepuctukara cu R=f(P) . OOMKHOBEHO HAYaIHOTO HAIATaHE €

P=200+250N/cm® kaTo MakCMMaJHOTO paGOTHO HaJAraHe He OMBA Ja MPEBUIIABA

P =500+600N/cm® ,Ipensu peajgHaTa ONacHOCT OT MEXaHMYHOTO pa3pyllaBaHEe Ha
MaKera.

ChpIpoTHBIIGHHETO Ha mpeoOpa3yBaTenss B 3HAUMTENHA CTENEH 3aBHCH  OT
TeMIepaTypHaTa Ha OKOJHAaTa cpena. llpm mMoO-HUCKKM TeMmmepaTypH, KOKca HMa
oTpUIlaTeleH TemreparypeH koedpuinueHt. OCBeH ToOBa TMpH TMOBHIIABAaHE Ha
TeMIepaTypaTa pamaTa ce pa3lIupsiBa, B PE3yNTaT Ha KOETO IbPBOHAYAIHOTO HAISITAHE
HamansBa. J[Bara (akTropa OKa3BaT OTPHUILIATEIIHO BB3JECUCTBHE BbpXYy paboTara Ha
npeobOpa3yBarelis, a OT TaM U BbPXY TOYHOCTTA MY.

3HAaUMTETHO TMO-70OpH KayecTBa IO OTHOLICHHWE XapaKTepa Ha cKajara W
TEeMIepaTypHUTE TPEIIKU, TPUTEKABAT MPeoOpa3yBaTeITe C JBAa KOKCOBU IAKeTa, Taka
HapeyeHute audepennmanen tun /¢ur.2.2.5/. Tlog neicTBHeTO HAa HM3MEPBAHOTO
Hamsirane P, nmedopmanmure B ABara makera MMaT MPOTHBOMOJOXKHHU 3HAIM, U CE
BKJTIOYBAT MIPOTHBOIIOCOYHO B JIB€ ChCEAHHU PAaMEHa Ha MOCTA.

Bunta 1 ciyxu 3a peryinupaHe Ha HA4aJHOTO NMPUTHCKaHE Ha MakeTuTe. M3mMepBaHOTO
MEXaHUYHO BB3/IEUCTBUE ce IpeaBa BbPXY KOH30JIHO 3aKpeneHara rpeja 2.

Binusauero Ha TeMIICpaTypaTa BbPXY CBIIPOTUBJICHUCTO Ha JBaTa ITAKETA IPAKTUYCCKU
CC HCYTpAJIMU3Hpa. XapaKTepI/ICTI/IKaTa Ha TO3H npeo6pa3yBaTeJ1 € 3HAYHUTCIIHO no-z[06pa B
CPaBHCHHC C eI[HOCT'bH6OBI/I$[, KaTo JMHEWHATa ¥ 4acT € 3HAYUTEIIHO I10-TOJIsIMa.



OCHOBHHAT HEIOCTAaThK Ha TE3W MpeoOpa3yBaTeNd Ce SBSBA HAJTMYUETO Ha MEXaHUYCH
XUCTEpE3uC, B pe3yiraT Ha KoiTo kpuBata R=f(P) nmpu HatoBapBane ce pasznuuasa oT 3
110 5% OT Te3U IpHU pa3TOBApPBAHE.
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2.2.3. TenzonpeoOpa3yBaTe.
TeopeTHyHM OCHOBH U BHJIOBE

JleiicTBHETO HA TEH30MPEOOpa3yBaTEINTE C€ OCHOBABA HA CBOMCTBOTO HA HAKOU METATHH
U TIOJIyIIPOBOJHUKOBU HHUIIKK MpPH €NacTUYHU JAepopManuu Ja U3MEHSAT HE CcaMo
TE€OMETPUYHUTE CU Pa3MepH, HO U CHEIU(PUUYHOTO CH ChIpOTHUBICHHE. 3MeHeHneTo Ha
CHenu(pHUUHOTO CHIIPOTUBICHUE HAa MaTepuUaluTe IMoj JeicTBue Ha JedOopMallMOHHU
SBIICHHE Ce€ Hapuya TeH3opesuctuBeH edekr. [IpeoOpasyBarenure, KOUTO ca
pa3paboTeHM BB3 OCHOBA Ha TO3W e(eKT ce HapuyaTr: TEeH30PE3UCTOPH,
TEH30MpPe00pa3yBaTeIH UiIH TEH301aTUUIIH.

TensomnpeoOpasyBarenure ce HU3pabOTBAT OT IMOJYNPOBOJAHUKOBU U IPOBOJHUKOBU
MaTepuaiu. YCTPOWCTBOTO Ha TMPOBOJHUKOBHUTE IIpeoOpasyBaTeld € IOKa3aHO Ha
¢ur.2.2.6. Bppxy TBHKa OCHOBa OT XapTHs, IJIACTMAcOBO (DOIMO WM TEKCTHIIHA
MOMJIOKKA € 3ajerneHa 3urzaroodOpasHa Humka ¢ guamersp d= 0,02-0,04 mm
MPUTEKABAILA TOISIMO OTHOCUTEIHO CHIIPOTUBIICHHE.

[IpeoOpa3yBarenar ce 3anenBa KbM I[OBBPXHOCTTa Ha MAIIMHHATA 4YacT, YHITO
nedopmanus I1e ce KOHTPOJIMpa, Karo 0a3ara My C€ OpPHEHTHpPA 0 HalpaBJeHHE Ha
npenarnonaraeMara aedopMarus.

ChIpOTUBIIEHHETO Ha KpbIJIa METaJHA HUIIKA, ITO/JI0KEHA Ha ellacTUYHa aedopMmanus,
e oOvae /ur.2.2.7/
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InR=Inp+Inn-2Inr
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HOCJ’I@I[HI/IS[T YJICH W , OTYNTAa UIBMCHCHHCTO HA CHCI_II/I(bI/I‘{HOTO CBIIPOTUBJICHHUC / Kp / ,
[
B TaKbB cnyqai/i 34 9YBCTBUTCIIHOCTTA HA npeo6pa3yBaTeJ1$1 CC II0JIy4aBa U3pa3bT

K=1+2u+Kp ,2.2.8
KoepunuenTsT Ha TEH304yBCTBUTEIHOCT 3aBUCH OT MaTepuana OT KOWTO € m3paboTeHa
MeTaJlHaTa HUIIKa W ce M3MeHa B mHTepBana K=1-12, 3a mpeobpaszyBaTenu ¢ METaIHH
pemerkrn u K=10-300 3a TakmBa paszpaboreHn Ha ©Oa3ara Ha MOJYNPOBOJHMUIIA. B
tabmuma 2.2.1 ca JaneHW CTOMHOCTHTE HA HAW-WU3MOIBYBAaHUTE MaTepHAIN TIPH
pa3paboTBaHEe Ha TEH30IIPEOOpa3yBATEIH.

QdonueBute mpeoOpasyBaTeaw ce H3padOTBAT OT TBHHKO (HOJIMO, 3aICTIEHO BBPXY
CrenuaiHa IIacTMacoBa OCHOBa. JKenaHaTa pemieTka ce moiydaBa 4pe3 (HOToOXMMHUYHA
o0paboTka. Ta3u TeXHOJIOTHS J1aBa B3MOXKHOCT 3a CEPUITHO MPOHM3BOJICTBO, a TaKa CHIIO
U 32 [0JIy9aBaHeTo Ha IpeodpasyBarenu ¢ pasnuyHa opMma Ha pemieTKara.

Tabmauna 2.2.2

Ne Martepuan CncraB TeH304yBCTBUTEIHOCT Crnenuduano Tepmo e.1.H.
K CBIIPOTHUBIICHHUE
1. Koncranran 60%Cu, 40% 2.2 47 65
Ni
2. Huxpom 80%Ni, 2.0 22 60
20%Cr
3. Dexpan 15%Cr, 5%Al, 2.8-2.9 5-6 120-130
80%Fe, 30%Ir
4. | Ilnatunoupuguit | 90%Pt, 10%Ir 5.8 60

[ToaynpoBOMHUKOBHTE TEH30IpeoOpa3yBaTe ce W3padoTBaT OT CHIMIHNA  HITH
repmanuii. Te mnpuTekaBaT BHCOK KOS(PHUIMEHT HA TEH30YYBCTBUTEIHOCT, KaTo
U3XOJHUSAT UM CUTHAJI € JI0 HAKOJIKO BOJITA /2-4/ ¥ HSAKOJIKO CTOTUIY MHJIMBATa MOITHOCT
/0,01 - 0,25 W/. B cpaBHeHUE ¢ JIUYHUTE, T€ C€ U3PadOTBAT C MHOTO MAaJIK pa3MepH, HO
NpUTEXKABAT E€IAWH CBIIECTBEH HEJOCTaTbK, KOHTO OrpaHH4yaBa IIHPOKOTO UM
NPUIIOKEHHUE, YYBCTBUTEIHOCTTa UM CHJIHO 3aBUCH OT MPOMSIHATA HA TeMIIepaTypaTa Ha
OKOJIHATa cpeja.

3akpenBade Ha TGH30HD€O6D&3VB&TCHI/ITG.

3a 3akpenBaHe Ha TEH30IpeoOpa3yBaTeNUTe KbM OOCKTa Ha M3CIEBaHE Ce M3IMO0J3yBaT
cnenuanHu jenuia. Te ca pazpaboTeHH Bb3 OCHOBA HA: MUMEHTUTH - | rpyna, ¢peHomu -
II rp. m aneronwm - Il rpyna. ChcraBa Ha JIGMWIOTO U TEXHOJIOTUSTA HA 3aJielBaHe TPsiOBa
Taka Ja Obaar moaOpaHu, Ye Ja OCUTYpSBAT MPABWIHO MpeaaBaHe HA AedopmanusiTa Ha
MaTtepuana KbM pemerkara. OT Ta3u IJiegHa TOYKa BaKHO 3HAUYEHUE MMAT AMAaMEThpa Ha
MeTallHaTa HUIIKa M jgebenuHata Ha Jenuiorto. [IpakThkara e Tmokaszanma, ue
pPa3CTOSHUETO MEXAy OCTa Ha HHIIKAaTa M MeTaJHaTa MOBBPXHOCT He TpsOBa na
npesummasa 0,03 - 0,04mm, a auamerbpa Ha MPOBOJHUKA Ja HE OBJAE MO-TOJISAM OT
0,04mm. 3a 3anmenBaHe Ha TEH30MpPeoOpazyBaTeMTE KbM HM3CJIECIBAHUTE OOEKTH TPsOBa




Ja CC U3II0JI3yBa I'bCTO JICIUIIO, KOCTO o6pa3yBa MCKOY ABaTa CJICMCHTAa TbHBK (1)I/IJ'IM C
I[OGpI/I CJIaCTHYHHU Ka4€CTBa, B KOMTO JIUIICBAT BB3AYIIHU MCXYPUCTA U ITYKHATHHU.

MeraiHuTe MOBBPXHOCTH, YUHUTO Je(OPMAIMOHHU KadecTBa IIe ce KOHTPOJHpaT TpsiOBa
na ObnaT 00paboTeHH ¢ HE MHOTO BHCOK KJIac Ha TOYHOCT /mpernopbyBa ce 8 - 10/, ma
ObmaT moOpe MOYUCTEHH OT Macja W JPYrd OpraHuyYHH OTmaxblu. I[louncTBaneTro ce
OCBIIIECTBSIBA CHC CITUPT.

Cxemu Ha CBBP3BAHC HA TCH30JaTYUITMTC.

OcHoBHaTa M3MEpPUTETTHA CXeMa ce sSBSBa MOCTOBaTa. B TeH30MeTpHsTa Ce HM3II0JI3yBaT
TJIABHO JIBE cXeMH. Haii-epcrieKkTrBHa ce siBsiBA MOCTOBATa CXeMa C €IHO aKTHBHO pamo,
IOpYTHTe TPU pameHa ca CTaOWIM3UpAIld U ce HaMHUpaT B MEXIUHHUS YCHUJIBATEI, WU
BBPXYy CIelnuaiHa Tuioda. ToBa € Taka HapeuyeHaTa IMOJIymMocToBa cxema /¢wur.2.2.8a/
KBJETO EAWHUAT TEH30/IaTYMK € aKTUBEH U 0azaTa My ce OPHEHTHpA MO HalpaBJICHUE Ha
npeanonaraemara aeopmanus. Jpyrust JaTdyuK € KOMIICHCAIMOHEH U Ce OPHEHTHpa
Taka, 4e Jia He BB3mpuemMa aedopMalisaTa Ha MacHBHATA YacT, T.€. B MEPIECHAUKYISIPHO
HarpaBJICHHE.

Bropara cxema e meiaHO MoctoBa /¢ur.2.2.8 6/. Ta ce m3mon3yBa B ciydauTte, KOTaTo
NPEXOJHUTE CHIPOTHBICHHUS Ha CBBP3BAIIUTE MPOBOJHUIM U TOKOCHEMAIIWTE
YCTpOWCTBA MMAT BHCOKAa CTOMHOCT M 3a KOMIICHCHPAaHETO UM ca HEOOXOIMMU
JOITBJIHUTEITHU TEH30CHIIPOTUBIICHHUS.

[Ipy TeH3OMETpUYHUTE U3MEPBAHUA Cca HEOOXOAMMHU HE CaMO TeMIepaTypHU
KOMIICHCAllMM, HO W aBTOMATUYHO W3KJIIOYBAHE HA PA3IMYHUTE CHCTABSIIU Ha
nedhopMaIMOHHUS MPOIIEC.

OcCHOBHHTE CXEMHU, KOUTO CC€ U3MOJ3YBAT 3a CBbP3BAHC HA TCH30CBIIPOTUBJICHUATA C LCII
OCBIICCTBABAHC HAa HAKOU BPCAHU CHbCTABJIABAIIIA HA I[G(i)OpMaI_[I/IHTa ca:

A. M3mepBane Ha qeopMamuy MpH OITBH.

[IspBata cxema /pur.2.2.9 a/ ce ochiecTBiBa C €IWH aKTUBEH U TPU KOMIICHCAITMOHHH
TEH30CHIPOTUBJICHHUA. AKTUBHUS AaT4UK T ce 3ayienBa BbPXY U3CIECABAHUS O0OCKT, TaKa
4ye OCTa Ha pelIeTkara Ja ChBIaja ¢ HaIpaBJIEHWETO Ha Mpe/rnoyiaraemMara aedopmarus.
Komnencannonnute natunnu T, Ts u T4 ce 3aienBaT BbpXy OT/ENHA IJI0YKA, HApeUYeHa
KOMITeHCAIMOHHa. TEeH30/IaTYMIIMTE CE€ CBBP3BAT IO cXemaTa IMoka3aHa Ha ¢wur.2.2.9a.
Hanpesxennero Ha n3xo/ia Ha MOCTa €:

_U,AR

M 4R

Kbnero R; = R, = R; = R4 = R ; AR - usMeHenue Ha ChbIPOTHUBICHUETO Ha aKTHUBHUS
JaTduK Tpu aedopMmupaHe Ha wu3cieaBaHus 00ekT; Us; 3axpaHBamlo HampeXeHUEe Ha
MOCTA.

,2.2.9



Bropa cxema - euH aKTHUBEH M €IUH KOMITCHCAIIHOHEH JAaT4uK /Qur.2.2.9 6/. AKTUBHUAT
Jatyuk T ce 3ayenBa KakTo B IpeIuIIHATa cXeMa, a KOMIEHCAMoHHUS — T, BbpXY
oTHenHa IUIouka. J[Bara gaTdyMka ce CBBpP3BAT B IoiymMocToBa cxema. OcraHanure
pamena Ha MocTa R3 1 R4 ce HamMmupar B MeXXJIMHHUST yCUIIBATEIL.

N3x0MHOTO HampeKeHHe ce OMpeIeNis Mo chiaTa 3aBucumMoct /dur. 2.2.9/.
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®ur.2.2.9 Cxemu 3a u3MepBaHe HA TEH30JaTUUIIH.

Tpera cxema - aBa aKTHUBHH TeH301aTuuka /¢ur.2.2.98/. Bepxy uscnensanusi o0eKkT ce
3aJlenBaT JBa JaTuyMKa, YUUTO OCH HA pEHIeTKUTE Ca B3aMMHONEPIECHAUKYISIPHU.
Hatuumre T u T, ce BrmrouBat mo cxemara Ha ¢ur.2.2.8. B To3u ciryyai

U, =u, LTHAR ,22.10
4 R
KBJCTO M ¢ KoedurueHT Ha [Tyancon /p = 0.3/




YyBCTBUTEIHOCTTa Ha Ta3W CXEMa € OKOJO 1,3 MbTH MO-BHCOKA OT CXEMHUTE C €AHH
aKkTUBeH aatuuk. [Ipw ToBa B TO3M Ciiydall ce OCBIIECTBSBA CHIIO M TEMIEpaTypHa
KoMIteHcanus. TakaBa cxema ce H3I0JI3yBa IIPU €THOMEPHO HAIPEYHO ChCTOSHHE.

b. M3mepBane Ha nedopmaruu pu orbBaHe. [IbpBaTa cxema e U3IbJIHEHA C €IUH
aKTHBEH M €UH KOMIIEHCAI[MOHEH JaTyuK. AKTUBHUAT T| U KOMIIEHCAIIMOHHUS
T, nmatyvuy mpu Ta3u cXeMa Ce BKJIYBAT B MOCTOBAa CX€Ma IOKa3aHa Ha
¢wur..2.2.8 a.

M3X0MHOTO HANPEKEHKE B TO3U CIIydai ce onpeaens mo ¢opmyna 2.2.9.

Brtopa cxema ¢ nBa aktuBHU TeH301aTuHKa /Gur.2.2.9 r/. [Ipu tasu cxema maruurure T
u T, ce 3anenBar OT JBeTe CTpPaHU Ha M3CJIEIBAHUS OOEKT M ce CBBP3BAT IO CXeMara Ha
¢wur.2.2.8 a. B To3u ciaydail HarpeXeHUETO Ha U3X0/1a Ha MOCTa I11e Ob/ie
M:U3AR ,2.2.11.

2R
Tpera cxema ¢ uYeTHpU aKTUBHM TeH3ojaTunka. B to3u ciuyuait Ty, Tr, Tz u T4
U3IIBJIHABAT (DYHKIMUTE KAaKTO HAa AKTUBHU, Taka M HAa KOMIEHCALMOHHM JATUYUIIH.
Hanpexenuero Ha U3X0/ja Ha MOCTa €

AR
u,=U,— ,2.2.12
R
B. N3mepBane Ha pedopmanuu npu ycykBaHe. [Ipu 3aBbpTane Ha Baia mocokara
Ha BEKTOpa HAa MaKCHUMalHUTe JedopMaly, IpU ONBH M HATHCK ca C
HampaBieHue 45° crnpsmMo octa Ha Bana. [lopaan KoeTo mpu H3MEpBaHE Ha
nedopmanuy Ha BaJloBe, JATYUIIMTE CE 3aJI€TBAT MO/ bI'bl 45° CIIpsIMO OCTa My.

[TbpBa cxemMa €IWH aKTUBEH W €IMH KOMITICHCAIIMOHEH JaT4yuK /¢ur.2.2.9 ¢/. AKTUBHHUAT
Jatuuk T; ce 3anmenBa moj brea 45° crnpsaMo octa Ha Baja, a KoMmmneHcannoHHus T, -
BbpXY KoMHeHcupania riactudka. B To3u ciyyait
U = U,AR,
Wy =
4R
Kbneto Py e n3MeHeHneTo Ha ChIIPOTUBICHUETO HA aKTHUBHUS JATUYMK, TPEIU3BUKAHO OT
W3MEHECHHETO Ha Jie(hopMaIiuuTe MPu BhPTEHE.

,2.2.13

Btopa cxema e ¢ aBa aktuBHM natumka /dur.2.2.9 x/. [IBara teHzomarunka T; u T, ce
3aJIlenBaT OT €JHaTa CTpaHa Ha Baja moja brueja 45° copamo octa My. Cxemarta Ha
CBBbP3BaHE € aHAJIOTMYHA ¢ Ta3u Ha ¢ur.2.2.8 a , Thi KaTo Te ce SABSIBAT €IHOBPEMEHHO
aKTUBHU U KOMIIEHCAIMOHHU. B To3u ciyyait
_U,AR
M 2R
Tpera cxema e ¢ yetupu TeHzonatuuka /pur.2.2.9 3/. Jataunure T u T4 ce 3amenBar oT
eqHara ctpasna, a To u Ts - OoT gpyrara crpaHa.

,2.2.14.

W3mepBane Ha nedopMaliiu Mpu Bb31EHCTBUETO HA HAKOJIKO CHUJIH.



B mnpaktukara dbecto ce cpemiar ciay4ad IpH KOUTO OCBEH OCHOBHHTE CHIIH,
negopManuuTe Ha KOUTO TOUIeKAT HAa HM3MEpBaHE, BB3JCHCTBYBAT W JIOMBIHHUTEITHH
cuwmn. [locnenHnTe € KemaTenHo Ja ce W3KII0YBAT, KOETO MOXKE Ja ce IOCTHTHE 4Ypes3
U3MO0J3YBAaHUTE CXEMH Ha 3ajiellBaHe Ha TEH30JaTYhIuTe. BB3MOXKHH ca CIleqHHTE
Cllydal M CXEMH INPH W3MepBaHe Ha JeQOopMaliii MpH OIbH U Or'bBaHE: JIBa aKTUBHU
TEH30/JaTYMKa M JIBa KOMIICHCAIIMOHHM /pur.2.2.8 6/ BKItOYBaHU TocieaoBarenHo. [Ipu
TO3M ciy4ail akTUBHHUTE Aatyuim T; u T, ce 3aienBar eiuH Hal APYT OT JABETE CTPAHH
Ha M3CJIeJBaHMs OOEKT, a ABaTa KoMrneHcarmonuu T, u Ty, - BBPXY clielualiHa TIaCTHHA.
B T03u cny4aii HanpeKeHUeTo Ha U3X0Ja Ha MOCTa €

u, =LAk ,22.15
4R
Kemeto P = Py = Py, = P, = Py, ; Pp - u3MeHeHue Ha CHOPOTUBICHUETO Ha

TCH30AaTYNLHUTC IIPH OITHH.

Bropa cxema e ¢ 1Ba aKTUBHU W JIBa KOMIICHCAIIMOHHHW TeH3o4ar4uka /¢ur.2.2.9 k -
eJIeH MocT/. B To3u ciydait aktuBHUTE natuuim 1) u T3 ce 3amenBar oT ABETe CTpaHH
Ha M3Cle[BaHMUs OOEKT, a KOMIeHCAMOHHUTe — T, u T4 - BbpXy KOMIIEHCAllMOHHATa
TJIacTUHKA. TEeH301aTYUIUTE ce BKJIIOYBAT MO cxemaTa Ha ¢ur.2.2.8 a. B To3u cmydait
U3XO0JTHOTO HAIpEKEeHHE Ha MOCTa €:

U = U,AR,

" 2R

Tperara cxema € M3NBIHEHA C YETHPU TeH30JaTyuka /¢ur.2.2.91/ KbAeTO0 U3XOJHOTO
HampexeHue e

,2.2.16

1+ u AR,

2 R
Bcuuku JaTduiy IpU Ta3u CXEMa CE 3aJICIIBAT BbPXY 00eKTa Ha HU3CIICABAaHC. B CHy‘Iaﬁ B
HU3XOJHOTO HAIIPCXKCHHUC Ha MOCTA, CHUIHaJla OT I[ef/'ICTBI/IeTO Ha HAIpCXKCHUCTO IIpU
OI'bBaHC CC€ U3KIIOYBA.

U, =U, ,22.17

H3uckBanus KpM TCH30HD€O6D&3VB&T€JI}I

K®M TeH30nmpeobpa3yBaTenuTe ce npeasBsBaT CICTHUTE U3UCKBAHUS:

1. ITo BE3MOKHOCT TOJISIMAa TEH30YYBCTBUTEMHOCT /K/ - KOJIKOTO TSI € TIO-BUCOKA,
TOJIKOBA MO-MaJKO MPOMEHU 1€ HacThIAT BBB BXOJHATa BeJIWYMHA, a
perucTpupanara BeIMYMHA I11e OBbe ¢ BUCOKO Ka4eCTBO.

2. TenzomaTuuuuTe JAa MpHUTEX)aBaT MaTbK TEMIEPAaTypeH KOe(QUIMEHT Ha
M3MEHEHHe Ha COOCTBEHOTO CH CBhIPOTHBIEHHE. ToBa € HE0OXOAUMO YCIOBHE,
Th KaTO 3aBHCHUMOCTTa Ha CBHIPOTHUBICHHETO OT TeMIepaTypara, MOXe Ja ce
OKa)k€ ChU3MEPHUMO C M3MEHEHHUETO Ha ChIPOTHBIIEHHUETO OT BB3AECHCTBHETO Ha
neGopMallMOHHHUTE SIBICHUS.

3. Tlo-romsamo cnemuduuHo CchOpoTuBIcHHE. KoOakoTo CcHnenuuaHOTO
CBIPOTHBJICHHE € MO-TOJIIMO, TOJKOBa TMO-KbCAa €  pelierkara Ha
npeoOpa3yBaresis, TOJIKOBAa MO-MAJIKM Ta0apuTH 1€ UMa, Opal KOETOo IIe 3aeMa
[0-MaJIKa IJION] BbPXY MeTajlHaTa HOBbPXHOCT.



4. Masika CTOMHOCT Ha KOHTaKTHa €.1.H. B TOUKUTE Ha CBbpP3BaHE Ha pellleTKara ¢
MIPOBO/IHUIINTE, OCBINECTBSIBAIIM CXeMaTa Ha W3MepBaHe. TpsOBa na ce uma
MIPEJBUJI, Y€ eIEKTPUUECKOTO HANPEKEHUE B U3MEPHUTEIHMS IMaroHall vMa MaJlka
CTOMHOCT HOpajau KOETO KOHTAaKTHAaTa €..H. MOXe Ja Npean3BHKa 3HAUYUTEIHU
TPeIIKH.

5. Manka pa3nmuka MeXIy KOehHUIMEHTUTE Ha JIMHEHHO pas3lIiupeHue Ha
KOHTPOJIMPaHaTa METaJIHA TIOBBPXHOCT M TEH30MpeoOpa3yBaTers.

Haﬁ-;[06pe OTTOBapAT Ha TC3UW HU3UCKBAHUA TeH30Hp606paSYBaTCHI/ITC, YUUTO MCTAJIHHU
PCLICTKHU Ca I/13p3.6OTeHI/I OT KOHCTaHTaH, q)expan 1 HUXPOM.

2.2.4. KanmanutuBHYU MpeoOpazyBaTely.

KananutuBHuTe M3MEpUTETHH NpeoOpasyBaTeNd IpPEICTaBIsABAT KOHJEH3aToOp, YUITO
KaIaluTeT ce MPOMEHS MO Bb3ACHCTBUETO HA M3MEpBaHaTa HeeJeKTpUUecKa BeJIMUMHa.

KamanmurersT Ha mtockomapajeieH KOHACH3aTOp, ChCTOSII Ce OT JBa CIIEKTPOJa, Ce
ompeess upe3 u3pasa:
F
C= 83 ,2.2.18

KBJICTO € € JIMCJICKTpUYHATA MPOHMIIAEMOCT Ha cpenata, F/m /rabmuma 2.2.3/; F -
e(heKTUBHA ILUIOII Ha SJICKTPOINUTE /TIIOUUTE/, m> ;

W3mepBaHara BeJIMUMHA MOKE J1a ObJie CBbP3aHa C MPOMSIHATA Ha PA3CTOSHUETO MEXTY
IUIACTUHHTE, C IPOMsSHA Ha IOBBPXHOCTTA MM, C IPOMSHA Ha JUEJIEKTpUYECKaTa
IIPOHUIIAEMOCT Ha CpeAaTa MeXKy €JIEKTPOJUTE WIM C U3MEHEHHETO HA JUEIIEKTPUYHUTE
3aryOm Ha KOHJEeH3aTopa. B mocnmennuTe ABa ciydas KamalUTHBHHUTE MPeoOpazyBaTenn
cé M3MO0JI3yBaT 3a aHaju3 Ha CbhCTaBa Ha BEUIECTBAaTa, 3allOTO JUENIEKTpUYEcKaTa
NPOHUIIAEMOCT M 3aryoute Ha (QYHKIUM Ha cBoiicTBata wuM. IlpomsiHata Ha
JIMeJIeKTpUYecKaTa MPOHUIIAEMOCT Ha BEIIECTBOTO MEXKIY €JIEKTPOJUTE Ce U3MOJ3yBa 3a
M3MEpPBAaHE HAa HUBO HA TEYHU M HACUIIHU MaTepuall. B ciydas ce u3nonsysa pasivkaTa
MEXAy JUENIEKTpUYHATa IMPOHUIAEMOCT Ha BB3JyXa M TEYHOCTTA WM HACUIIHHUSA
Matepuan. C mpomsiHaTa Ha HUBOTO CE€ INPOMEHS IUEIEKTpUYHATa IMPOHMUIAEMOCT Ha
JMENeKTPpUKa MeXIy enekrpoaute. [IpeoOpasyBarennte Ha HUBO C€ U3ITBIHABAT BbB BUJ
Ha TUTOCKOMApaIeTHH WM HUJIHHIPUYHYU KamaluTUBHU peolpasyBatenu /¢ur.2.2.10/.



R
O®OUTI'.2.2.10. KananutueH

a ] 4 npeoOpa3yBarel 3a U3MEpBaHe
¢ i 62 ¢ Ha HUBO HAa TEYHOCTH.
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[Ienauar KanmanuTeT Ha KOHACH3aTopa CC OIIPCACId KaTo CyMa OT ABa IapaJICJIHO
CBBbpP3aHU KOHACH3AaTOpa — C1 - Ha 4YacCTTa 3allbJIHEHA C TECYHOCT U C2 - Ha 4yaCTTa U3BBH
TEYHOCTTAa

C=C +C,=a(H -h)e, +ahe, = f(h) ,2.2.19
KBACTO H e Bucounna na KOHACH3ATOPHUTE ITJIOYUH, 1M, h - BHUCOYHNHA HA IMOTOII€HAaTa 4acCT

Ha IJIOYMUTEC, M, @ — KOHCTPYKTHBHA KOHCTAHTA, €1 U & - AUCIICKTPUYHU ITPOHUIACMOCTH
Ha BOJaTa U Bb3yXa.

YyBCTBUTEIHOCTTA Ha KalallUTUBHUTE IIpeoOpa3yBaTesid Ha HUBO Ce ONpeess OT u3pasa

p= d—; = a(g1 —82)= const ,2.2.20.
a

C mpoMmsiHa Ha €KBHBAJICHTHATa MUENICKTPUYHA MTPOHUIIAEMOCT MOXE J1a ce mpeodpa3yBa
neOenHaTa He JISHTOB MaTepuall, IBMKEII ce MEX/Iy TUIOYUTE Ha IJIOCHK KOHJIEH3aTOp
/pur.2.2.11/, wnm BIAXHOCTTA HAa MaTepuajd JBWIKENI C€ IO TYMEHO-JICHTOBA
TpaHCIIOpTHA JieHTa. AKo ¢ d ce 03HauM Pa3CTOSHUETO MEXy IUIounTe, a ¢ F muromra Ha

IJIOYUTE, C I[G6€.HI/IHaTa Ha JICHTaTa M IOUCJIICKTpUYHATA HIPOHHIOAEMOCT C € TO 3a
KananuTeTa MOXKE Ja CC 3aIIUIIC

C=—— ,2.2.21

L

dur. 2.2.11. kamanuTUBEH
npeoOpa3yBaren

d

TbBil KaTo IUENeKTpUYHATA MPOHUIIAEMOCT 3aBUCH M OT TEMIEparypaTa Ha AUEIEKTPHKA,
TO KalaluTUBHUTE MpeoOpa3yBaTelld C yCIeX MOTaT Jia ce M3IMOJ3yBaT 3a U3MEepBaHE Ha
TeMmreparypu, rmaBHo B uHTepBasa — 10-100°C. KaTto nuenektpuk ce H3MOJI3yBaT
TUTAHOBU ChEIUHEHUS, TUEIEKTPUYHATA TPOHULIAEMOCT, Ha KOUTO C€ U3MEHS 0 3aKOHa



& = 80[1 + ds(t _to)]
KBJIETO € U &) Ca JUCIEKTPUYHH IPOHUIIAEMOCTH IIPH TEMITEPATypa to  ty; -

TeMIepaTypeH Koe(pHUIMeHT Ha M3MEHEHHE Ha AUeIeKTpruuecKara MpoHUuIaeMocT, o = 1,5
4 ol
-10.107 °C".

Kananurerst C Ha miockonapalieieH KOHJAEH3aTOp, KOHUTO ce M3IO0JI3yBa 3a U3MEpBaHE
Ha TeMIIepaTypa, Ce U3MEHS 0 3aBHCHUMOCTTA
F F F F
C="c=2¢gl+d (t-1,)="¢, +—edent 2.2.22.
d d d d
KanmanutuBHute mnpeoOpaszyBareny, MpH KOUTO €€ MPOMEHS pPAa3CTOSTHHUETO MEXIY
enekTpoaute /tutounmte/  ¢ur.2.2.12, mnpurexaBaT HEIMHEHHA XapaKTEPUCTHKA.

[TpeobOpa3oBarennata QyHKIUS Ha TaKbB MPeoOpa3yBaTes UMa CIICAHHUS BU

c=_¢% 2223

d—x

\

— T

¢wur.2.2.12 KamanutuseH npeoOpaszyBaTen KbeTO X € IPEeMEeCTBaHe Ha MOBHKHUS
€JIEKTPOJ CIIPSIMO HETIOJABUKHHUSL.

C Te3m TumOBe mpeoOpaszyBaTeNH, MOraT Ja Ce H3MEepBaT IPEMECTBAHUS M JPYTH
TEXHOJIOTMYHH BEJIWYHHHU, KOUTO CE MpeoOpaszyBaT B MPEMECTBaHUs. 3a MOBHIIABaHE Ha
TOYHOCTTa ¥ YyBCTBUTEIHOCTTA Ha Ta3W KOHCTPYKIHUs MpeoOpa3yBaTel, ce N3Moi3yBa u
nudepennuanex tun /¢ur.2.2.15 /, nuneitnu "a" u priosu "6".

KaHaI_II/ITI/IBHI/ITC Hpeo6pa3yBaTenI/I NpuTciKaBar CJIACOHUTC TIPCAUMCTBA: BHCOKaA
YYBCTBUTCIIHOCT, MaJIKa HHECPTHOCT, MaJIKH FaGapI/ITI/I 1 BB3MOXKHOCT 3a HpI/ICHOCO6$IBaHC
Ha CICKTPOAUTC B 3aBUCHUMOCT OT LICJITa HA U3MCPBAHCTO.

X

a o ¢ur.2.2.13.
/ \ Judepennmanrau

KaraluTHBHH

B — X npeoOpa3yBaTe.




OCHOBEH HEAOCTaThK Ha KalallMTUBHUTE IMpeoOpa3yBaTeNd ce sBSBA TpeIIKara,
Mpean3BUKaHa OT Mapa3sUTHUTE KalallUTUBHOCTH Ha CBBbp3BAIIMTE NpoBoAHULM. [Topaan
KOETO Ha EKPAaHMPAHETO Ha ChEAMHUTEIHUTE MPOBOJHUIM U NPABUIHHUAT H300p Ha
TOYKaTa Ha 3a3eMsBaHe TpsOBa Ja ce oThelNs crneuuaiHo BHUMaHue. OCBEH TOBa Te3U
npeobpa3yBaTelid ce Hy)KJIasT OT 3aXpaHBAIlY U3TOUYHUIM C IOBUIIEHA YECTOTa, KOETO B
pEaJIHM YyCIOBUS HE BUHArM € OCBIIECTBUMO. TBI KaTo M IpPU BHUCOKUTE YECTOTH
CBIPOTUBJICHUETO MM € TOJsIMO, a H3XOJHaTa MOIIHOCT MaJjKa, KamaluTUBHUTE
npeoOpa3yBarenm TpsiOBa Ja pabOTAT BHHArM C YyCWiIBaTenu. 3a u30sArBaHe Ha
WHAYKTHPAHUTE CMYIICHUS, Bpb3KaTa MEXIy MpeoOpasyBaTelss W yCUJIBATENs Ce
OCBIIIECTBSBA C EKpPAaHUPAHU MM KOAKCHATHH KaOelu.

Tabmuma 2.2.3.
JlyenexkTpuyHa MPOHUIIAEMOCT Ha HSIKOM BEIICCTBA

Bemecrso E.1 O'IZ,F/m Bemecrso E.1 O'IZ,F/m
Bo3nyx 1.0006 Kamenna con 5.6
Xaptust 1.6-2.6 Mpamop 8.5

Teuen napapun 2.2 Bopa 8.1
I'yma 2.7 MeTtuios cuupT 33.8
[Inekcuraac 3.0-3.6 Benzon 22.3
Kgapu 4.5 AnetoH 21.4
SHTap 2.8 Hutpobenson 35.7
Csipa 3.6-4.3 EGonut 2.5-5.0

2.2.5. UanykTuBHYU ipeoOpasyBaTesn

WunyktuBHUTE  TIpeoOpasyBaTeNll  IPEACTAaBISABAT  €JICKTPOMAarHWT,  BB3AyLIHATA
MeXJuHa /0/, Ha KOWTO Ce M3MEHs B 3aBUCHMOCT OT M3MEpBaHAaTa MEXaHWYHA BEJTMYMHA
/P/.  OOMKHOBEHHMAT WHAYKTHBEH mpeoOpaszyBaren /¢ur.2.2.14a/ ce cbCcTOM OT
HETMOJBM)KEH MAarHuUTONpoBOA | BBPXY KOWTO € HaBHTa HAMOTKaTa 2 W TOABIIKEH
MarHUTONPOBOJ WJIM KOTBa 3, KOSITO CE MPEMECTBa B 3aBHCHMOCT OT H3MepBaHara
HeeJIeKTpruecka BennunHa. HamoTkara e BKIIFOUeHa KbM M3TOYHHK 3a IMPOMEHIIUB TOK,
KOWTO BB30YXKJa TNPOMEHINB MAarHUTeH IOTOK. [IpOMEHIMBHUAT MarHWTEH IOTOK
NpeMHHaBa Mpe3 HEMOJBIKHUS M TOABIKHHS MAarHUTOIPOBOJ M TIpe3 BB3MYLIHUTE
MEXIUHU, 00pa3yBaHU MEXKIY TSX.

P 3

[o*N

B

a)

®ur.2.2.14 UHayKTHBHYU TIpeoOpazyBaTely.

HpI/I BL3I[€ﬁCTBHC Ha H3MCpBaHATa BCJIMYMHA BbBPXY IOABHMIXKHATA TOYKa CE U3MCHS
Bb3AylIHaTa MCXKIWHA, a4 OT TaM MW CBIPOTHUBJICHHCTO Ha MAaruTHaTa BEpUTra Ha
npeo6pasyBaTeJ1${. Tosa BOIM OO0 IIPpOMsHAa Ha MArHuTHHA IIOTOK HA, aKTHBHOTO H
IIBJIHOTO CBIIPOTHUBJICHHUEC HAa HAMOTKATA. B pe3yiTaTt Ha TE3U IPOMECHU CC U3MCHS TOKDBT,



KOUTO npoTru4da IIpe3 HaMOTKaTa IIpPpU HCHU3MCHHO 3axXpaHBallO HAIIPEKCHUC. ITo
CTOMHOCTTA Ha aKTHUBHOTO CBIIPOTUBJICHUC HJIM IIO TOKa CC CbIU 3a CTOMHOCTTA Ha
HN3MCpBaHaTa BEIMYHHA.

Jlpyr THII MHAYKTHBEH mpeoOpa3yBaTell € ¢ OTBOpEHa MarHWTHA BEpUTra, MOKa3aH Ha
¢ur.2.2.146. Toit ce chcTon oT OGoOMHaTa | BBB BB3IYyNIHATA MEXKIMHA, HAa KOSTO €
noMmecTeHa cwpueBnHaTa 2. I[IpemectBaHeTro Ha OoOuHaTa ce sBsBa (YHKIHS Ha
U3MepBaHaTa MEXaHU4Ha Benn4ynHa P.

Ha ¢ur.2.2.14B. e moka3aH WHIYKTUBEH IMpeoOpasyBaresn TpaHc(hOpMaTOpEH THII.
Hamotkara 1 ce 3axpaHBa OT U3TOYHHUK 3a MPOMEHJIMB TOK. KbM M3X0/1a Ha BrOpU4HaTa
HaMOTKa 2 - BOJITMETHP WU BUOpaTopa Ha ocuuiorpad. [lpu n3menenue Ha Bb3IyniHara
MEXJIMHA, MPEeIM3BUKaHO OT MPEMECTBAHETO HAa KOTBaTa IMOJ JACWCTBUE HA M3MepBaHara
BelMMunHa P, ce mpomeHs OOIIOTO MarHUTHO CBIPOTHBIIEHHWE Ha JBETE€ HAMOTKH, a
cleoBaTeNIHO U rosieMuHara Ha noroka @. I[lo TakbB HAa4YMH TOJEMHHATa Ha MOTOKA W
WHAYKTHpaHaTa BHB BTOPHYHATA HAMOTKa e.q.H. E, me ObmaT BbB (pyHKIMOHANTHA
3aBHCHMOCT C BB3/IylTHATa MEXIUHA O T.€. U C Benn4daHarta P.

Pasrnenanure WHAYKTUBHM mpeoOpa3yBaTeid HMMaT CHIIECTBEHM HEJOCTaThIU:
HEJIMHEWHOCT Ha Xapakrepuctukarta ¢ur.2.2.15.: U3XOIHUS MM CHUTHAJl C€ BIUSE OT
OpoMsHaTa Ha aMIUIMTyJaTa M YecToTaTa Ha 3axpaHBALIOTO HANpEeXEeHHE: MEXITY
MOJIBMKHATA U HETIO/IBUYKHATA YacT Ha MarHUTOIIPOBO/IA ChIIECTBYBAT 3HAYUTEIHHU CHIIU
Ha NpHUBJIMYAHE; W3MEHEHHMETO Ha TeMIlepaTypara Ha OKOJHAaTa cpeAa BOAM [0
M3MEHEHHE Ha U3XOAHMS CUTHAI.

®ur.2.2.15. XapakTepucTuka Ha
WHIYKTUBEH MPeoOpazyBaTe.

[TocoueHnuTe HENOCTATHIIM OrpAaHUYABAT M3IOJI3YBAaHETO HA OOMKHOBEHHTE MHIYKTUBHU
npeoOpasyBarenu. [lo IMMPOKO TMpUIOKEHHWE ca MONYyYHWIn JudepeHInaTHUTE
WHAYKTUBHH TpeoOpa3yBatenu. Te ce CBCTOAT OT JABa OOMKHOBEHH WHIYKTUBHU
npeoOpasyBarenu ¢ obmia kotea /¢pur.2.2.6./ Karo 3a Manku nmpeMecTBaHUs € MoKa3aHa
Ha ¢ur.2.2.16a, a 3a mo-rosemMu npemectBanus Ha ¢ur.2.2.166. [IpeoOpazoBaTennara
XapakTepucTuka Ha nudepeHimaieH npeodpasyBaTeln € rnokasana Ha ¢wur.2.2.17. Kakro
ce BIDKAA TA HMMa 3HAYMTENHO IO-TOJIIM JIMHEeH YYacThK B CpaBHEHHE C TO3M Ha
OOMKHOBEHHTE WHIYKTUBHU TIpeoOpasyBaTenu. Ts mNpeMHHaBa Mpe3 HAYAIOTO Ha
KOOp/JMHATHATa CHCTEMa, IPU KOETO ce MPOMEHs (hazaTa Ha CUTHAIA.
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®ur.2.2.16. lndepeHnurainy THIOBE HHIYKTUBHU MTPeoOpa3yBaTei.

¢wur.2.2.17. XapakrepucTuka Ha
TuQepeHITnaIHN HHIyKTUBHA
npeoOpa3yBaTe.

-5 +d

[IpyHIMOBT HA JEHCTBUE € CIHENHMS: IPU HEYTPAJHO IIOJIO)KEHHE Ha KOTBaTa
UMIIE/IaHCUTE Ha JBeTe MOJOBUHKM Ha mpeoOpasyBaTens ca paBHU. Korato xorBara ce
U3MECTH OT HEYTPAJIHOTO CH IOJIO)KEHME, IOJ ACWCTBHE Ha cwiara P, MarHMTHOTO
CBHIPOTUBJICHHE HA €JHAaTa IMOJOBMHKA CE yBEeJIMYaBa, a Ha Jpyrara Hamaiussa. ToBa
npeau3BUKBa pa3OalaHCMpaHe HAa MOCTa M Ha U3XO0Ja C€ TIOJydaBa CHTHAI
MPOTOPIIMOHAJIEH HA PEMECTBAHETO.

IIpu mbaHA cUMETpHS HA JBETE MOJIOBUHKH T.€. IIPY HEYTPAJIHO IOJIOKEHHUE Ha KOTBATa,
W3XOJHMSI CUTHAJI € paBeH Ha HyJa. [IbjiHa cumeTpus Ha NMpakTUKaA CE MOJIy4aBa TPYIHO.
Ilopagu ToBa IpH HEYTPAJHO IOJIOKEHHE HAa KOTBara Ce I0Jy4aBa HSIKAaKbB HaydaJjeH
CUTHAJL

WupykTuBHUTE MpeoOpa3yBaTeNn ce M3IMOJI3YBAT 3a U3MepBaHe Ha npemectBaHust ot 01
mm 10 200 mm, a Taka ChIIO ¥ BCIKAKBH BEIIMYMHU, KOUTO MOTAT Ja ce MpeoOpa3yBar B
npemecTtBaHus. M3mon3yBaT ce 3a KOHTPOJ Ha JMHEHHHM pa3MepH, 3a ONpelesisHEe Ha
JneeKTH B MAIIMHHU YaCTH WM HEXeJIaTeIHU PUMECH Ha METaJIH U Jp.

WunykTuBHUTE TpeoOpa3yBaTeNu NpUTEKaBaT peaulia MpeAuMCTBa: MpocTa U 3]paBa
KOHCTPYKLHUS; TOJIIMa HAaJIeKIHOCT, BB3MOXKHOCT 3a BKIIOYBAHE KBbM H3TOYHHUK C



MPOMHUIIJIEHA YECTOTa Ha TOKA; CPABHUTEIHO TOJISIMa MOIIHOCT Ha M3XOJHHUS CHUTHAJ;
BUCOKA UYBCTBUTEIHOCT; AW(epeHIMaTHUTEe NpPUTEKaBaT Jo0pa JUHEHHOCT Ha
npeoOpa3oBaTeiHaTa XapaKTEepUCTHKAa W HE3aBUCUMOCT HA UW3XOJHHUS CHUTHAT OT
TeMIepaTypaTa Ha OKOJIHATa cpefa.

KsMm HCAOCTAaThbIIUTC Tp}I6Ba Ja C€ OTHECAT, HAJIMYUC HAa CUJIM HA IMPUBJIWYAHEC; BIUAHUC
Ha KoyiebaHusATa Ha AMIINIMTydaTa W 4YC€CTOTaTa Ha 3aXpaHBAllOTO HAIIPCIKCHHUEC BBHPXY
CTOMHOCTTA Ha HU3XOOHUS CUTHAJTI U 1.

2.2.6. TepMOCHIPOTUBUTENHHU TpeoOpa3yBaTeIn

TepmochnpoTuBuTeTHUTE TTpeoOpasyBarenu ¢ur.2.2.18 mpeacraBisaBar MPOBOJHUK /UITH
HOJYTIPOBOTHUK/ €IEKTPUIECKOTO CHIIPOTHUBJICHUE Ha KOWTO C€ M3MEHS B 3aBHCUMOCT OT
TeMIlepaTypaTa Ha OKoyiHata cpena. ChIPOTHBUTEIHUIT MPOBOJHUK € MOHTHPAH BBPXY
MAaCHBHHUTE Ibp)Kadyd 2 W TOJdy4aBa 3axpaHBaHe upe3 u3Boaute 4. [Ippxkauute ca
MOCTAaBEHH BBPXY H30JALMOHHATA IUIOYKA 3, KAaTO Pa3CTOSTHUETO MEXAYy TIX Cce
KOHTpOJIpa 4pe3 orpannyutens 5. ChOpOTHBIECHUETO HA MPOBOJHUKA MPH YCTAHOBEHO
TOIUTMHHO PaBHOBECHE Ha OKOJHATA Cpeja 3aBUCH OT CHJIaTa Ha MPOTHUYALIHS MPE3 HEro
TOK, OT TEOMETPHYHHTE My pasmepH, (opmaTa My H 3amUTHATa apMmarypa, OT
(du3nUECKUTE CBOICTBA, CKOPOCTTAa Ha JBI)KEHHE W TEMIIepaTypara Ha ra3oBaTa WIIH
TeYHaTa OKOJIHA cpena. B 3aBHCHMOCT OT TOBa, KOW OT CIOMEHaTHTe (aKTOpU BIIHsIE
oBeYe BBPXY HM3MEHEHHE Ha  CHIPOTHBICHHETO, TEPMOCBHIPOTHBUTEIHUTE
npeoOpa3yBaTesii HaMHpaT MIMPOKO MPUIIOKEHHE MTPU MU3MEHEHHETO U PETYIHPAHETO Ha
TeMIepaTypara, CKOpOCTTa, HAJSITAHETO ¥ KOHILIEHTPAUATa Ha 3a00MKaIsIIaTa T'H Cpea.

/2 ®wur.2.2.18 Ilpunmnunya cxema Ha

TEPMOCHIIPOTUBUTEIICH
npeoOpaszyBaren

TepMOCHIPOTHUBUTEIHUTE MPeoOpa3yBaTeNid, KOUTO C€ H3MOJ3yBaT 3a HW3MEpBaHE W
peryiupaHe Ha TeMIlepaTypara Ha OKOJHAaTa cpela, €€ HapuyaT ChIPOTUBHUTEITHU
TepMmoMeTpH. Te ce n3nmos3yBar 3a u3MEpBaHe Ha TeMIepaTypu B UHTepBaiia oT - 250 j10 -
800°C.



JleliCTBHETO Ha CHIPOTHBHTEIHHTE TEPMOMETPU CE€ OCHOBaBa Ha CBOWCTBOTO Ha
€JIEKTPUYECKUTE ITIPOBOJHMIM [a HM3MEHAT CBHIPOTUBIEHUETO CH B 3aBUCHUMOCT OT
TeMIeparypaTa Ha OOKpHKaBallaTa TM cpeia. Tasd 3aBHCHMOCT OT eJeKTPHUECKHTE
NPOBOJHMIIM ce M3pa3aBa upe3 Gopmysiara

R=Ce"
kbaeto C € MOCTOSHEH KOE(MIIMEHT; 0. - TEMIEPATYpeH KOe(HIMEHT Ha €JIEKTPHIECKO
chrpoTuBieHue; T - aGCOMOTHA TEMIIEPATypa.

Buxa ce, ye 3aBUCMMOCTTa Ha €JIEKTPUYECKOTO CBHIPOTUBIIEHUE OT TEMIIEpATyparTa He €
nuHeiHa. IIpy npoMHIUIEHOTO NPOM3BOACTBO HA CHIPOTHBUTEIHU TEPMOMETPH CE
U3II0JI3YBAT HAKOU METalIM, KOUTO UMAT TOJIIM M MOCTOSIHEH TeMIIepaTypeH KOeQHUIIMEeHT
Ha EJIEKTPUYECKO CBIPOTHBIEHHE M €JIHOBPEMEHHO C TOBa TOJSIMO CIEHU(PUIHO
chapoTuBieHre. Hail-mupoko pasnpocTpaHeHHEe ca MONYYWIM IUIaTUHATa, MeaTa |
HUKEIbT.

3aBUCUMOCTTa Ha CHIPOTHUBICHUETO OT IJIATHHOBUTE CHIPOTUBUTEIHU TEPMOMETPH OT
Temmneparypara t B uaTepBaia ot 0 1o 650°C ce onpenens ¢ uzpasa

R=R,(1+ 41+ Br) ,2.2.25

Ksaero P, e cenporuBnennero Ha metana npu 0°C; A u B - Tepmuunu koepuImeHTH
/A=3,940.107 ,B =5,8.10" / 3a Temneparypen untepsai ot 0 10 -190°C

R =R)|I + At + B +C(t-100)| ,22.26.
kbaero C = -4.107"2

BI/I)KI[a CC, 4C CBIIPOTHUBJICHHUCTO HA INNIATUHOBUTC TCPMOMCTPHU CC U3MCHA 110 HCIMHCCH
3aKO0H, KOCTO C€ sABsABAa TCXCH OCHOBCH HCIOCTATbK.

3aBUCHMOCTTAa Ha CBHIPOTUBICHUETO HAa MEJHHUTE CBHIIPOTUBUTEIHU TEPMOMETPH OT
TeMmIepaTypara € JMHEHHa ¢ KOeUIIEeHT
i=4,26.107,deg” m.e.
R =R,(1+Dr)
Ha ¢wur.2.2.19. e mnoka3aHo yCTPOWCTBOTO Ha IUIATUHOB CBHIPOTUBUTEIICH
npeobpa3yBaten. Toil ce CbCTOM OT IJIATHUHOB MPOBOJHUK |, HABUT OM(MUISIPHO BBPXY
CIIIOJICHO M30JIAITMOHHO Ts10 2. KbM Kpamiata Ha MPOBOJHHMKA Ca 3alIOCHU U3BOAUTE 4
OT cpeObpeH npoBoaHUK. [IpeobpasyBaTens ce mocraBs B alyMUHHEBA TpbOa 3, KOSTO TO
npeanasBa OT MEXaHWYHM NoBpeau. M3BoauTe OT CBHIPOTUBUTENHHUS MPOBOJHHUK Ca
U3BEJICHH Ha OAaKeIMTOBA PO3ETKa, 3aKPUTA C Kalauka.

,2.2.27.

OcCBeH TUIaTHHOBH, B MPAKTHKATa C€ U3IMOJI3YBAT U METHHU CHIIPOTUBUTEIHN TEPMOMETPH.
Te ca uW3MBIHEHW C H30JIMpaH MEACH TMPOBOJHHUK, HABUT BBPXY IJIACTMACOBa
M30JIalMOHHA OCHOBA. KOHCTpyKIMsATA M € 1M0J00Ha Ha TUIATHHOBUTE, HO (opMaTa Ha
3alIMTHATa apMaTypa, B 3aBUCHUMOCT OT MSICTOTO Ha MU3MOJ3YBAaHETO UM, MOXe aa Oble
no-pa3nuyHa. TepMOCHIPOTUBUTENHUAT IMpeoOpa3yBaresl € 3alluTeH C MeTalleH
nepdopupaH ekpaH, a U3BOJAUTE ca MPENa3eHu OT IPOHUKBAHE Ha Mpax U Bjara.
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TEPMOMETPH. 3aBHCUMOCTTa UM OT TeMIIepaTypara ce onpeaens oT Gpopmymnara.
B

R=Ade T 2228
KbIeTO A u B ca koHCTaHTH.

Bmxna ce, ue 3a pa3nuka OT €JIeKTPUISCKUTE MTPOBOHUIN, CpaBHEHH ¢ Gopmyna 2.2.27,
CBHIIPOTUBJICHUETO HA  TMOJYNPOBOJHHUIIMTE HaMmalsiBa Ipud  IOBUIIABaHe Ha
TeMmIeparypara.

TepMOCHIIPOTHBUTETHUTE TOIYIPOBOJHIUKOBH MPEOOpa3yBaTeId ca MHOTO TMOIXOISIIN
3a U3MEpBaHE Ha TeMIlepaTypa, MOpaad rojiiMaTa UM YYBCTBUTEITHOCT, MajKaTa UM
BPEMEKOHCTAHTa U BHUCOKOTO WM CBHOPOTUBJIEHHE. OTpULATENHUAT UM TEeMIlepaTypeH
KOe(QUIIMEeHT MO3BOJsABA Ja ObJaT W3MOJI3YBaHM M 3a TeMIepaTypHa KOMIIEHCAIUs B
peamIa CXeMu.

[TpoBoauMoOCTTa TIPH MOTYIIPOBOAHHUKOBUTE MaTEPHANIN C€ OTIpPEIeIis Ype3 u3pasa
G=qlun+u,p) ,2.2.29.

KBETO € eNeKTPHUYECKHs ToBap Ha ToKoHocHTeuTe / q = 1,6-10™"° C/;
Un- TIOABIMDKHOCT HA €JICKTPOHUTE; N - KOHIIEHTPAIUS Ha €JIEKTPOHUTE;
Uy TIOJIBFKHOCT HA JTyITKUTE B TIOJTYIIPOBOTHIKA; P KOHIICHTPAIHSI Ha Ty[TKUTE.

[IpenumcTBaTa Ha  MOJYNPOBOJHUKOBUTE  TepMOIlpeoOpaszyBaTeld ca:  BHCOKa
YYBCTBUTETHOCT /OKOJO 10 mBTH TO-TONSIMA OT Ta3W HA MPOBOJHUKOBHUTE/ MAJIKH
pa3Mepu U Majka BpeMEeKOHCTaHTa. CBHIPOTUBUTETHUTE TEPMOMETPU Ca E€AHH OT
TOYHUTE TMpeoOpasyBarenu Ha Temmneparypara. C MIaTHHOBHUTE TepMOIPeoOpazyBaTenn
MOXE Jla ce u3MepBa Temrmeparypa ¢ rpemka ot nopsabka Ha 0,001°C. I'pemxute ce
JBJDKAT Ha HECTAOMIHOCT BbB BPEMETO Ha HAYaJIHOTO CHIPOTHBIIEHUE U TEMIEpaTypHUs
KOepUIIMeHT Ha IpeoOpaszyBareis, Ha 3arpsBaHeTO OT U3MEpBaTelIHHUS TOK Ha
HEJIMHEHHOCT Ha XapaKTepUCTUKATA U Jp.



TepMOCHIPOTHBUTETHHUTE MPeoOpa3yBaTeI MOTaT Jja Ce MU3IOJI3YBAT U 32 H3MEpBaHE Ha
CKOpOCTHU M JIeOUTH Ha (UIyHIH, TOBA Ca TaKa HapeYeHHTe TepMoaHamoMeTpu. [Ipu Te3n
npeoOpasyBarenn KoeQuimeHTa Ha TorsonpeaaBade / @ / 3aBucH OT CKOPOCTTa U 1eOuTa
Ha Qiayuaa, T.e.
2
o=_RR ,2.2.30
F (tH _tc)

Kpaero x e TemmepaTypeH €KBHUBAJICHT, Hape4eH OIlle KOe()UIMEHT Ha TOIUIOOOMEHa,
3aBHCH OT CKOPOCTTa Ha (hIyHnaa, ChCTaBa My U JIp.;

I — TOK, KOITO POTHYA MPE3 TEPMOCHIPOTUBICHUETO; R - CHIPOTUBIICHHE HA HUIIKATA;
F - moBbpxHOCT Ha mpeobOpasyBarens; ty - TeMIeparypa Ha HHIIKaTa; tc - TeMIepaTypa
Ha cpejara.

H3mepBanero Ha cKopocTTa Ha (uiyHga MOXe Ja ce CBele 10 H3MepBaHe Ha
CBIIPOTUBJICHUETO MpH [=const , wim 10 nu3MepBaHe Ha TOK npu P = const. Be3aMoxkeH e u
TPETH METOJI, NIPH KOHTO HEMOCPEACTBEHO C€ M3MEpBa TeMIlepaTypaTa Ha HHUIIKATa 1O
TEPMOEIIEKTPUUYECKH ITBT.

C momomTa Ha TEPMOENEKTPHUYECKHTE TpeoOpasyBaTend Morar Ja ce H3MepBarT |
HaJSITAHUS C TOJISIMO pa3pekiaHe /Bakym/.

[Ipun mrpTHOCT Ha raza Omuska g0 0,1 MPa, TorumompoBoguMocTTa My HE 3aBHUCH OT
IUTBTHOCTTA MY TNIPH CHJIHO pa3pexaane. ToBa ce 00scHsBa ¢ ¢akTa, Y€ MOJICKYJIUTE Ha
raza yapsSikd ce B HarpsAraTa HUIIKA, NOJy4yaBaT AOINBIHUTEIHA KUHETUYHA €HEeprus,
KOSITO OTJaBaT Ha CbhCEIHUTE MOJIEKYJIM, a OT TaM W Ha CTeHUTE Ha chaa. Korarto
cBOOOIHUSI POOEr Ha MOJIGKYJIUTE CTaHEe OT MOpsIbKa Ha JUaMEeThpa Ha Kamepara B
NpeJaBaHeTO Ha TOIIMHA YYacTBYBAaT M MOJIEKYJIUTE MOJIYyYHIM KUHETUYHA €HEpPrus OT
TEPMOCHIIPOTUBUTENHATa HUIIKA. [Ipm yBenuuaBaHe Ha pa3pexJaHeTo, OpoAT Ha
MOJICKYJIUTE y4acTBYBAIlld B IIPEHACSHETO Ha TOIUIMHA HamalsiBa, a OT TaM HamalsiBa U
TOILJIONIPOBOAMMOCTTA.

Jlpyro mpuioxxeHrue Ha TEPMOCICKTPHUYSCKHUTE TpeoOpasyBaTelid € KaTo YCTPOMCTBa 3a
razoaHallu3 U YMCTOTA Ha ra3oBU cMecH. Te3u npeoOpasyBarenu /dur.2.2.20/ ce cbCTOAT
oT Kamepa 1, B KOSATO MEXIy JBaTa HOcaya 2 € MOHTHPaHa TEPMOCHIPOTHBUTEIHATA
Huiika 3. ['a3bT MoCThIIBA MPE3 BXOJIHUS OTBOP, OTHEMA 4acT OT TOIIMHATA HA HUIIIKATa
U Ce M3IyCKa IMpe3 M3XOJHOTO OTBepCTHE. B OCHOBaTa Ha Te3W MpeoOpasyBaTeiln €
3aJICTHAJIO CBOWCTBOTO, Y€ PA3IMYHUTE ra30BE UMAT Pas3iMuHAa MPOBOIAUMOCT, OT KOSITO
ce BIIMsIC TOIUTMHATA OTJICJIsIHA OT HAarpsATaTa, P MOCTOsTHHA TeMIIepaTypa HHIIKA.

ﬁrg i ;"n’" 5@ ®ur.2.2.20.ITpeobpa3yBaren 3a aHAIU3 Ha Ta30BU
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2.2.7. TpanchopmaTropHu /B3aMMHOMHIYKTUBHU/ TIpeoOpa3yBaTesu.

[MpuHIMIBT Ha JeicTBHE Ha TpaHCPOPMATOPHUTE MpeoOdpazyBaTeN ce OCHOBaBa Ha
U3MEHEHUETO Ha Koe(UIMEeHTa Ha MHIYKTHBHA BPB3Ka MEXIYy JIBE CHCTEMH HAMOTKH,
eIHaTa BXOJIHA /I'bPBUYHA/ a JApyraTa HW3XOJHa /BTOPUYHA/ MPHU BBHHIIHO MEXaHUYHO
BB31eiicTBHe. Oco0eHoCT Ha TpaHcPopMaTOPHUTE MpeoOpazyBaTeNid € TOBa, Y€ MPHU TAX
JIMIICBA TaJIBAHWYECKA BPB3Ka MEXKAY 3aXpaHBalllaTa BEpura M M3XoJHaTa Bepura. Toa
MO3BOJISIBA B M3XOJHATAa BEpHra Ja Ce MOJydaBa KeJIaHOTO MO CTOHHOCT HampeKeHue
HE3aBUCUMO OT HAaMpeXEHHETO Ha 3axpaHBamiata Bepura. JKejgaHata CTOWHOCT Ha
HANPEKEHUETO Ce€ TIOCTHUTa Ype3 MOAXOIAII0 ChOTHOIICHUE MEXKIY Oposi HA HAMOTKHTE.

Ha ¢wur.2.2.21a e mokazan TpaHcpopMaTopeH MpeoOpasyBaTesl C IMOJABMKHA KOTBa 3a
U3MepBaHe Ha MAJIKU MpeMecTBaHus. [IbpBUYHATa HAMOTKA W] C€ 3aXpaHBa OT U3TOYHHK
Ha TIPOMEHJIUB TOK. AKO TO3U TOK C€ MOJAbpKA IMOCTOSIHEH, TO MHIYKTHPAaHOTO BHB
BTOPUYHATA HAMOTKA W; €.1.H. E, 1ie 0b/1e pyHKIMS Ha BB3AYyIIIHATA MEXKINHA O T.C.

E, :a)WZGD:a)WzZi ,2.2.31.

M
KBJIETO ® € Kpbrowara yecrtota / ® =2nf /; - Opoil HaBUBKM HA BTOpUYHATA HAMOTKa; D -
MarHuTeH MOTOK; F — MOBBPXHOCT HAa MarHUTONPOBOAAa M ZM- CHIPOTHUBICHHE Ha
MarHUTOIPOBO/IA.
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@ur.2.2.21. Tpancopmaropuu npeoOpa3yBaTeiu.

Z, =R + X} = (R + R2)+ X2, ,2.2.32.

KbIACTO RM € AaKTUBHO CBIIPOTUBJIICHUC HA MArHUTOIIPOBOJA, XM - p€aKTUBHA CHCTaBAIIa
Ha MArHuTHOTO CBIIPOTHBJIICHHUC, OTYHTA 3ary6HTe OT XHCTCPEC3UC, R)K - MAar"HuTHO
CBIIPOTUBJICHUC HaA XKCIA30TO, R6 - CbIIPOTHUBJICHHUC HA Bb3AYyIIHATA MCXKIHNHA.

Bropuynara HamoTka Ha mpeoOpasyBarens MoXke Ja ObJe H3IIbJIHEHAa U BbB BUJ Ha
pamka /¢pur.2.2.216/, KoATO MOXKe Ja ce BbPTH B MPBCTEHOBUIHATA BBH3AYyIITHA MEKIMHA
Ha MarHutonpoBoja 1. Ilpu kpaliHUTE MOJIOKEHUSI HA paMKaTa, MHAYKTHPAHOTO B Hes
€.ILH. TI0oJdydyaBa MaKCHMaiHaTa cH CTOMHOCT. C TpeIBMKBAaHETO Ha paMKara KbM
XOPU30HTAJTHOTO M TMOJOXKEHHWE, WHAYKTHPAaHETO Ha €.JI.H, HamalusBa W TpH
XOPHU30HTAJHO TOJIOKEHUE CTaBa paBHO Ha Hy’na. Upe3 MmocieoBaTeTHO CBBP3BaHE Ha



paMKaTa U HaMOTKaTa w3 MOXE Oa CC IIOJYYH IIJIAaBHO HApAaCTBAHC HA U3XOJHUA CUIHAJI
ot 0 A0 MaKCUMaJIHaTa My CTOMHOCT.

[Ipeobpa3yBaTenuTe OT pasryiedaHds THUII Ca M3BECTHM B TEXHHKAaTa KaTo
dbeponunamuyan. Te ce M3MoN3yBart 3a U3MEpBaHe Ha BII0BH pemecTBanus ot 0 1o 40°.
Hamupar npunoxeHue B CUCTEMHMTE 3a JMHAMHYHO IIpe/laBaHE Ha ITOKa3aHUATA INPU
CHUCTEMUTE 3a IUCTAaHIIMOHHO yIpaBJIEHUE.

Y Hac ca HaMepwiu TPWIOKEHHUE TMPOU3BEXKIAaHHTE € Pycus B3anmMo3aMeHsIeMH
dbepoauHamMudHN TIpeoOpaszyBatenu /ur.2.2.22/. Te ce CbCTOAT OT MarHUTONPOBOJ 1,
000uHa 2, B KOSTO ca MIOMECTEHU BH30OyAUTETHATA U CMECTBAIlaTa HAMOTKA, HaKpaHUK
3 c pamuanHa BBTpEIIHA MEXIWHA, CBHpIEBMHA 4, TIOMEecTeHa B TPHCTEHOBHIHA
BB3MyIITHA MEXIWHA S5, pamMka 6 MEXaHWYHO CBbpP3aHa CbC CHCTEMara, YUUTO
MpeMeCTBaHMs ce MepsT, (pepoMarHuTHa CHPIIEBHMHA 8 3a peryjMpaHe Ha BB3IylIHATA
MEXAuHa 7.

f ptduint N B tupapniend
S VGl W ®ur.2.2.22. BzaumosameHseMu
‘ I -Ll:\’__ VA AVAVYN
4 \JLF N s (epoauHaMUIHH
| npeoOpa3yBaTe.

MarHuTHUAT TOTOK Ch3JaBaH OT BB30OyIUTETHATa HAMOTKa Ha IpeoOpasyBaTens,
WHIAYKTHpa €.J.H. B paMKaTa ¥ B CMeEcCTBalllaTa HaMOTKa. B3aumHaTa MHAYKTUBHOCT
MEXy Bh30yIUTEIIHATa HAMOTKA M paMKaTa 3aBHCH OT BbI'bJIa HAa 3aBbpPTaHE HAa paMKara
T.€. OT U3MEpBaHaTa HEEJIEKTPUUECKA BETUUHHA.

OOukHOBeHUTE TpaHchopMaTopHU TpeoOpasyBaTeN MMAT HEAOCTATHIM IOJOOHU C
UHAYKTUBHHUTE IpeoOpa3yBaTeli: HEIMHEHMHOCT Ha XapaKTepUCTHUKATa; CUIHO BIMSHUE
OT IPOMsHATa Ha TeMIlepaTypaTa Ha OKOJIHATA CPeAa; NMPUBIMYAHE MEXIYy KOTBAaTa W
OCTaHajaTa 4yacT Ha MarHUTOIIPOBOJA U JIp.

Hskom oT mocodeHuTe HemoCcTaThUM c€ H30ArBAaT TpU  H3MOJ3YBaHETO Ha
TudepeHantHo-TpanchopMaTOpHUTE TpeoOpasyBarenn. Te ce moiydaBar oOT JBa
OOMKHOBEHH TMpeoOpa3yBarenss ¢ o0ma KOTBa, KAaKTO € TMoka3aHo Ha ¢wur.2.2.23. u



¢ur.2.2.24. IIppBUYHUTE HAMOTKH Ca CBBP3aHH TOCIECIOBATEIHO, a BTOPUYHUTE
HACPEIHO, TaKa Y€ UHAYKTUPAHUTE B TAX €.1.H. C€ U3BAXK/aT.

Ha ¢wur.2.2.23.a. e mokazan audepeHnnaTHO-TpaHcPopMaTOpeH IMpeodpasyBaren C
MJIOCHK MarHUTONpoOBOJ, a Ha ¢ur.2.2.236. e moka3aHa eNeKTphuYeckara cxema Ha
CBBbp3BaHE HA HAMOTKHTE.

[To-romsiMo  mpuiokeHWEe B MpakTHKaTa ca  HamMepwid  AuQepeHIrarTHo-
TpanchopMaTOpHHUTE MTpeodpaszyBaTenu ceneHounieH tum /¢ur.2.2.24/. Ot cBos cTpaHa T
OMBaT ChC CHCPEIOTOUCHA ITBPBUYHA HaMOTKa /Qur.2.2.24a/ u ¢ pa3npesencHa MbpBUYHA
HamoTKa /¢wur.2.2.24.6/.

—
Uu3x
S °
TIIIT U1 W
Wy W3
~ 190
_W/ . ‘WI”_ W'
LU i ARRAA
a) - o )
~J
®ur.2.2.23. ludepennunanio TpaHchopMaTopeH mpeoodpa3yBarTe.
] T Wi w2
i 1 s
I —— C—=—
T (e
a) = 5) -

®ur.2.2.24. [ludeperunanno TpaHcGopmMaTopHu npeoOpa3yBaTeu.

[IpeoOpazyBaTenure chC ChCPEJOTOYCHA HAMOTKA Ca TTO-TEXHOJIOTHYHH, OCUTYpSBAT T10-
roJyisiMa MOIITHOCT, HO TIPUTEXaBaT HeJIMHEIHA XapaKTepHUCTHKA.

TpanchopmaropauTe mpeoOpa3yBaTelld Ce HM3MON3yBaT 3a W3MEpPBaHE Ha JHHEWHU W
BIJIOBU MPEMECTBAHUA M Ha BCSIKAKBH TEXHOJOTMYHHU BEJIMYMHU, KOUTO MOraT Ja ce
CBEJAT JI0 MPEMECTBAHUS.

FonmsiMO TpenuMCcTBO Ha TpaHCPOPMATOpPHUTE MpeoOpasyBaTend €, 4e Te Morar Ja
paboTAT B YCIOBHATA HA BUCOKH HAIISITAHUS, B alPECHBHU CPEIN U TOJIIMa TeMIIepaTypHa
pasnuka /ot +600°C no -250°C/.

HGHOCTaT'bL[I/ITe Ha TpaHC(l)OpMaTOpHI/ITe Hp€06paSYBaT€HI/I CC Hu3pasdaBar B CHIIHO
BJIMSIHUC OT 4YCCTOTAaTa MW aMIIIMTyJdadaTa Ha 3aXpaHBAIIOTO HAIIPCKCHUEC, TPYAHO



"Hy.J'II/IpaHe", 0co0€eHO0 IOpu HAJIM4YUEC HA XAapMOHUIH - IOPOACHHU OT BB3HHMKBAHCTO Ha
KaltalluTUBHA BPpBb3Ka MCKAY IIbPBUYHATA 1 BTOpUYHATA HAMOTKH.

2.2.8. MarauToenacTuuHu IpeoOpa3yBaTeIIH.

JleiicTBHETO Ha MarHUTOENACTUYHHUTE MTPeoOpazyBaTeNId ce OCHOBAaBAa HA M3MEHEHHETO Ha
MarHWTHaTa MPOHUIAEMOCT | Ha (EPOMArHUTHUTEC MaTEpUaTd B 3aBUCUMOCT OT
BB3HUKBALIUTE B TSIX MEXAHWYHH HAMPEKEHHs, MPEIN3BUKAHU OT BB3JCHCTBHETO Ha
BhHINHATA cuia F. 3MeHeHneTo ¢ Ha MarHUTHaTa MPOHHUIIAEMOCT Ha ()epoMarHuTHaTa
CBhpIIEBUHA C HaBUTa BBPXY Hesd OOOMHA MpEeIU3BUKBA HM3MEHEHHWE HAa MAarHHUTHOTO
CBHIIPOTUBJICHHE Ha OO0OMHaTa W OOHIOTO ChIpoTHBICHHE - 7 . [lo TakbB Ha4YWH ce
NojlydaBa M cjeJHaTa BepuUra Ha mpeoOpa3yBaHe Ha HM3MEpBaHaTa HEEJIEKTpUYecKa
BEIMYMHA
F - 0 > ,U — RM — Z

ToBa sBieHMEe ce Hapuya MarHUTOCTpUKIOUsA.  YucieHata  CTOMHOCT  Ha
MarHUTOCTPUKIIMSTa C€ sBSBA OTHOCHTENHATa JedopMamus, KOATO TIOJTydaBa
(hepOMarHuTHOTO TSJIO BHECEHO B MATHUTHO IIOJIE.

HM3MeHeHHETO Ha MarHUTHUTE CBOMCTBA Ha q)epOMaFHI/ITHI/ITe MaTCpuaJii IIpU IOosABa Ha
MCXaHHWYHa ,Z[e(l)OpMaI_II/IH, CC HapHn4Ya MarHuTOCTPUKIIMOHCH e(beKT.

CepiiecTByBa W OOpaTHO SIBICHHE, NPU KOETO (PEPOMATHUTHOTO TSUIO, BHECEHO B
MarHuTHO TOJIE, U3MEHS pa3MepUTe CH, T.€. MArHUTHOTO TOJI€ MPEIU3BUKBA B TSIIOTO
MEXaHUYHH J1e)OpMAaIIHH.

MarauTHOEIaCTHUHHUAT e(l)eKT HC € CJHO3HA4YCH, T.C. II0J BT:SI[GIZCTBHG Ha MCXaHHMYHU
HaITpCIKCHUs, B c1a0u MarHUTHH ImoJjieTa, MaruuTHaTa NpoOHUIAEMOCT MOXKE 1a HapacCTBa,
a I[Ipy CUJIHHU IIOJICTA Ja HaMaJIsBa.

MarHauroenacTHYHHTE MpeodpazyBaTeId Ha MPOMEHJIMB TOK MOTaT Jla Ce M3IOJI3yBaT U
KaTto mpeobOpa3yBatenu TpaHcpopmaropeH Tun. B TakbB cimydail MHIYKTHUPAHOTO BBHB
BTOpUYHATa HAaMOTKAa €.[.H, ce sBABa (PYHKIMS HAa M3MEpBaHAaTa MEXaHWYHA BEJIIMYMHA.
[Tomo6en, mudepenumanHo TpanchopMaropeH THN € Toka3aH Ha ¢wur.2.2.25.
UyBCTBUTEIHUTE €JIEMEHTH Ha mpeolOpasyBarensi ce sSBSABAT MarHuUTonpoBomute 1 u 2,
3aTBapsIld MarHUTHUTE BEPUTU Ha ChpleBUHUTE. [Ipu mpuiaraHe Ha BBHIIHA cuia P,
MarHUTONPOBOABT | ce HaToBapBa Ha HATUCK, a MAarHUTONPOBOABT 2 - HA OIBH.
[IbpBUYHKUTE HAMOTKH CE€ CBBP3BAT MOCIEAOBATEIHO, & BTOPUYHUTE MPOTHUBOIIOCOYHO.

B u3mepBaTenHaTta TeXHUKA ce U3IOJ3YyBAaT U B3aUMHO WHAYKTUBHH MAarHUTOEIACTHYHU
npeoOpasyBarenu. /[Be TakuBa 4eCTO CpellaHd KOHCTPYKIIMM ca Toka3aHu Ha ¢ur.2.2.26.
[Tpu koHCTpyKIMATA HA Qur.2.2.26a. B3auMHAaTa WHIYKTUBHOCT C€ U3MEHS B pe3yNTaT Ha
IpOMSHaTa HAa MAarHUTHOTO CHIIPOTUBJIEHHWE HA MAarHMUTONPOBOJAA U CBbp3aHATa C HEro
B3alMHa UHIYKTUBHOCT.

MarauroeaacTUUHu Hp606p33yBaT€J'II/I



[Tpu BTOpata KOHCTpyKHMs /¢pur.2.2.266/ B pe3ynraT Ha MpuHiokeHata cuia P ce
NpPOMEHS CTOWHOCTTa HAa MAarHUTHHUS TOTOK TMPEMHHABAI Ipe3 CPEeIHOTO Oenpo Ha
MarHuTonpoBoja. B pesynrar ot Be3aelicTBUETO Ha cuiiara P ce npomeHs noToksT @, u
UHIYKTUPAHOTO BHB BTOPHYHATA HAMOTKA €.1.H. E,.
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¢ur. 2.2.25u2.2.26

OcBeH HeIOCTaThK Ha ONMKUCAHUTE KOHCTPYKIIMHM MarHUTOEJIACTUYHU IMpeoOpasyBarenu e
HAJIMYMETO HA 3HAYMTENIEH HadaJleH CUTHaj. To3M HEJNOCTaThbK 0 M3BECTHA CTEIEH CE
n305rBa IMpH ACUMETPUYHHUTE KOHCTPYKLUMHM HO Te€ IIbK TIpHUTEKaBaT HEJIMHEWHa
XapaKTePUCTUKA.

Haii-moaxonsmm MaTepuaid 3a MarHUTOENACTHYHU TMpeoOpa3yBaTed ca JKesi30-
HUKEJIOBUTE CIUIaBU ChC ChAbpKaHHEe HAa HHUKeN OT 50% no 70%, M3BeCTHU OILIE MOA
HauMMEHOBaHMETO nmnepMaiod. Te ce omMuyaBaT C BUCOKA MAarHUTOENAaCTUYHA
YYBCTBUTEIHOCT, HO IOJIy4yaBaT OCTaTbUHU JedopMaliK U MPOMsIHA HA MAarHUTHUTE UM
CBOMCTBA IPH HErOJEMU MEXAHUYHU HATOBapBAHMS.

Pa3zpaboTenu ca u cnenuagiHud MaTepUaad ¢ MOJOOpPEeHM MarHUTOENaCTUYHHM CBOMCTBA.
KbpM TX MOXe Ja ce OoTHece Xkels30-adlyMuHueBara ciuiaB ¢ 12% cpabpxkaHue Ha
anymuHui. Ts uma cpljata MarHUTOEIAaCTHMYHA YYBCTBUTENIHOCT, KAaTO MepMaios, HO
CHeU(PUIHOTO WU CHIPOTHUBICHHWE € OKOJIO 5 MBTH MO-TOJSIMO, KOETO MOA00psBa
XapaKTepUCTUKATa Ha peoOpa3yBaTers.

MarauroesacTHYHITE MaTepHald MPOMEHSAT MarHUTHaTa CH MPOHUIIAEMOCT C TEYECHUE
Ha BpPEMETO, IOy KOETO Te Ce TMoAjIaraT Ha U3KyCTBeHO crapeeHe. [lorpemHoctTa npu
TaKkpB Matepuan He HaaxBbpisi 0,5% 3a mrbTHHTE Marepuand u 2% 3a JIMCTOBHUTE
MaTepUay.

['pemikute, BB3HUKBAIIM MPU MArHUTOCIACTUYHUTE NpeoOpa3yBaTeNu Cce€ IBbJDKAT Ha:
HaJlMYMe HAa MarHUTEH XUCTEPE3NC; HEJIMHEHHOCT MEX/y MarHUTHATa MPOHUIIAEMOCT Ha
MaTepuany U OTHOCUTETHATa AedopManys; 3aBHCHMOCT OT 3aXPaHBALIOTO HANPEKEHUE,
BJIMSIHUE OT IPOMSIHATa Ha TEMIIepaTypara Ha OKOJIHATa cpeaa U JIp.



MarHuroenacTHYHATE Mpeodpa3yBaTeNd Cce€ M3MONA3yBaT 3a H3MEpBaHE Ha CHIIH,
neopMany ¥ BCHYKU BEJIMYMHU, KOUTO MOTAT Ja ce mpeoOpasyBaT B cuid. B MuHHarta
IIPOMHUIIJIEHOCT T€ €€ M3MOJ3yBaT 3a U3MEPBAHE HA OIbBAHETO HA JICHTUTE HAa I'yMEHO-
JIEHTOBUTE TPAHCIOPTHOPH, NPHU HM3MEPBAHE HA TErjlaTa Ha BarOHU M CaMOCBaJH, 3a
M3MepBaHe HATOBAPBAHETO Ha KJIETKUTE M CKUIIOBETE IPH MOIEMHU Ypeaou U JIp.

MarnuTtoenacTHaHUTE TpeoOpa3yBaTeNll Ce M3MOI3YBAaT B M3MEPUTEIHUTE CXEMH KaTo
WHAYKTUBHH U TPaHC(HOPMATOPHH MTPEOOpa3yBaTEIH.

2.2.9.Monn3amuoHHn TpeobpasyBaTeny.

[lpuHMT Ha nelicTBUE Ha HWOHHW3AIMOHHUTE TIpeoOpazyBaTelid ce CBeXAa [0
HOHM3alMs Ha ra3oBaTa Cpeja, OrpaHHYEHa OT CTEHUTE Ha KaMmepara, IOJJIOXKeHa MOJ
BB3/ICHCTBUETO HA MOHU3UPAIIU JIBYCHUSI, TIPEACTABIABAIIM o, P, v, Wik X TpUd. AKO
KbM HOHM3anMOHHATa Kamepa 1 /¢ur.2.2.27/, B KOSATO ca pa3MoJIOKEHU ENEKTPOAUTE 2,
ce Mmojaze eNeKTPUUYECKO HalpeKeHUe, TO B KaMepaTa Bb3HHKBAa HACOUYEHO JBM)KEHHME Ha
€JIEKTPOHU T.€. MPOTHYA HOHM3AIMOHEH TOK. TO3H TOK ce siBsiBa ()YHKLHUS HA CICAHHUTE
dakTopu: TPUIOKEHOTO HANpPEKCHWE CBOWCTBATA Ha HOHU3HMPAIIOTO JIHUCHUE,;
napaMeTpuTe Ha rasoBaTa Cpela, 3ambJBalla Kamepa M IMapaMeTpuTe Ha CTEHUTE Ha
Kamepara.
2 | y
®ur.2.2.27. NoHn3aunoHeH
npeoOpa3yBare.
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Karo HoHu3upany rpueHust ce M3MO0I3yBaT JIbUUTE HAa PaJIMOAKTUBHUTE BEIIECTBa o, 3,
Y, U PEHTT€HOBUTE TbUU. B HIKOM ciiydail 32 HOHU3AIUs MOXE JIa C€ M3I0JI3yBa EMUCHS
OT TMOJIOKHUTEIIHU HOHH, a CHIIO U TEPMOEIIEKTPOHHA EMUCHS.

Hali-akTuBHU HOHM3aTOpU c€ sBABAT 0 JbunTe. HO THl Kato AbUMTE HAMIBIHO CE
MOrIBINAT OT ThHKU TUIACTUHKHA TO T€ MOTaT MPAKTUYECKH Ja C€ M3IMOJ3YBaT, CaMO aKoO
PaanoaKTUBHOTO BEILIECTBO € PA3MO0KEeHO B HOHU3allMOHHA KaMepa.

B - mbuMTE Ca MO-MaJKO aKTUBHHU, HO T€ MOTaT Ja MPOHMKBAT Mpe3 ThHKU IUIACTUHKU.
3aroBa [} - apUMTE Ce U3MOJ3YBAT B JIBE HANPABICHMs: B KamepaTa M W3BbH Hed. [Ipu
HoHM3anus Ha [ - TBUMTE U3BBH KaMepara, JIbYCHHUETO C€ H3BBPIIBA IPE3 CBETIO
HEMpPOHHUIIaeMa Mperpaja.

Y - TbUYHTE W PEHTTCHOBUTE JTBbUYM CE€ SBSBAT IMO-CIa00 aKTUBHU MOHU3ATOPH OT O U 3
JBbYM, HO TE€ MPUTEKABAT TOISIMA CIIOCOOHOCT JIa MMPOHUKBAT MPE3 CBETIOHEMPOHUIIAEMH



mnperpaau. 3aroBa HU3TOYHUOHUTC HA Y bYW U PCHTICHOBHU JIbYU Ca BUHAI'U PA3IIOJIOXKCHHU
HU3BBbH KaMeEpaTta.

W3non3yBaHuTe B HACTOSIIMS MOMEHT INpeoOpasyBaTeild Ha HOHMU3AIMOHHH JTbYECHUS B
€JIEKTPUYECKU CUTHAIM C€ OCHOBaBaT Ha HOHM3AIMATA HA Ta30BETE U TBHPIUTE BEIIECTBA
moj| JecTBHE Ha HOHU3Mpallld JbueHUd. [IpunoxkeHue B TIpakTUKaTa ca HaMEPHIH
CIIEIHUTE TMpeodpasyBaTeNy: MWOHU3ALMOHHM Kamepu; ra3opaspsanunu /[aiirep-
MiosnepoBu Oposiun/; CHUHTHIAIIMOHHU OPOSTYH U MTOTYITPOBOIHUKOBH JIETEKTOPH.

JeiicTBueTo Ha HOHM3AaMOHHHUTE KamepH /ur.2.2.28/ ce ocHOBaBa Ha HOHU3AIIMOHHHUTE
SIBJICHUSI B Ta3oBa cpeda. Mexay enektpoaute 1 W 2 ce mojaBa HaMpPEXEHHUE OT
M3TOYHUKA 3, KaTo - u3nbuBaTesss 4 € MOHTHUpaH BbTpe B kamepata. [lon BnusHuHEe Ha
€JIEKTPUYHOTO TI0JIe MOHWTE Ha ra3a ce HacoyBaT KbM IPOTHBOIIOJIOKHUTE IO 3HAK
€JIEKTPOJM U 110 BEpHUraTa Ha €JeKTPOIUTE MPOTHYa MOHU3AIMOHEH TOK. 3aBUCHUMOCTTA
Ha HOHU3AaLMOHHUAT TOK OT MPUJIOKEHOTO HANPEKEHHWE MPU MOCTOSHEH CBhCTaB M
IUTBTHOCT Ha rasa, Ompeneis BOJIT-aMIepoBaTa XapaKTepUCTHKAa Ha HOHM3alMOHHATa
Kamepa /¢ur.2.2.29./.
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¢wur.2.2.29. XapakrepucTuka Ha

®ur.2.2.28. Uonuzanuonna Kamepa JHOHU3AIMONHA KaMepa

XapakTepucTUKaTa Ha MOHU3AI[MOHHATA Kamepa MMa MeT SCHO M3pa3eHH ydyacTbka. B
IBPBUAT Yy4acThK MOHM3AIlMOHHHUS TOK HApacTBa C YBEIMYAaBaHE HA EJIEKTPUUYECKOTO
HaIpeKeHHUe, Thil KaToO C€ yBEIMYaBa CKOPOCTTa Ha WOHUTE U HamaysiBa BEPOSTHOCTTA
UM OT peKOMOUHAITHSI.

C yBenumyaBaHETO Ha HAMPEKEHHETO CEe JOCTUTa JO CTOMHOCT HAa MOHU3AlIMOHHUS TOK,
MpU KOWTO HOHHMTE HIMAT BB3MOXKHOCT Ja pekoMOuHupaT. ToBa € BTOPHAT y4acThK Ha
XapaKTepUCTUKATa, KBACTO MPAKTHYECKH TOKHT HE 3aBUCH OT HalpexkeHuero. [Ipu To3um
PEXHUM pabOTAT HOHU3AITMOHHUTE KaMEPH.

[Ipy mo-HaTaTHIIHO YyBENWYAaBaHE Ha HANPEKEHUETO, WOHUTE CB3TAAECHU OT
HOHM3AaIIMOHHOTO JTBYCHHE, JOOMBAT TOJSIMA €HEPTrHsl U Ch3AaBaT MO MBTA CH BTOPHYHU
ionu. BcenenctBue Ha TOoBa HOHU3AIIMOHHUS TOK C€ YBEIMYaBa IPOMOPIHUOHAIHO Ha
NPUJIOKEHOTO HAIpe)keHUe. B To3u TpeTtu yyacThk paboTsT NPONOPLUOHATHUTE OpOsSUH,
a 30HaTa ce Hapuya MPONOPIUOHATHA.



C HapacTBaHETO Ha HANPEKEHHETO MEXKIY €JIEKTPOIUTe, MPOMOPLHOHATHOCTTA
HamansBa /IV  ydacTbk/ W XapakTepUCTHKAaTa HaBIM3a B 30HaTa Ha CTpaHUYHA
MPONOPIHOHAIHOCT. B V - y4acTbk TOKBT HE 3aBUCH OT II'bpBOHAYaJIHATa CTOMHOCT Ha
HoHM3anuATa T., OT CHEeprusita W OpoAT Ha HOHHM3WpAIIWTE YacTHIM. ToBa € Taka
HapeueHaTa 30HA Ha CaMOCTOATENeH pas3psa, B Hes paborsat [aitrep-MromepoBute
Oposun.

Kamepure 3a [ - u3mpuBaHe HMMaT MO-TOMsIM 00eM OT Te3W 3a O — H3ITbYBAHE.
M3TOYHUKBT HA M3ITbUBAHE W3BBH KaMepara, Cpellla CHEIHalieH Mpope3, U3IMBIHEH OT
alyMUHHEBa MeMOpaHa ¢ nebenunna ot 5 10 10um.

YeTpolCTBOTO Ha KAMEPUTE 32 Y - IbUM U PEHTTEHOBH JIbYM €€ OTJINYaBa 3HAYUTEIHO OT
pasriexgaHuTe 10 cera kKaMmepu. Pasznuumdara ce omnpezens, KakTo OT IO-rojisiMara
NPOHUKBAIIA CIIOCOOHOCT HA TE3M JIbYM, TaKa U OT MEXaHH3Ma Ha B3aMMOJEHCTBUETO Ha
JBUUTE C ra3oBaTa cpefa.

lazopaspsgaure  Oposum  ¢ur.2.2.30  wumar  ¢opmaTa HAa  OUIHMHIPHYHU
KOHJeH3aTOpu.BeTpemHuar um enekrpon 1 e Humka c¢ auamersp okosno lmm. Ilpu
npujlaraHe Ha BUCOKO HaIpEeKEHHE MEXIY eJIEKTPOAUTE, O30 10 BHTPEIIHUS €IEKTPO
ce Cch3JaBa CHJIHO EJeKTpPUYHO moje. B pesynrar Ha ToBa, HOHHUTE AOOMBAT TosIsiMa
KUHETHYHA EHeprus, KOsITO € HeoOXoquma Ja MpeIu3BHKa BTOPHUYHA HOHM3ALUA.
W3nonsyBar ce 3a perucTpupaHe Ha o, 3 M Y 4YacCTHIM, Karo epUKAaCHOCTTa UM ce
OrpaHMYaBa OT BXOJHUTE BB3MOKHOCTH Ha MpeoOpasyBarens. Bcuuku mnpemuHamm
yactuim ce peructpupar 100%.

[TpuHIMIIBT HA NEHCTBHE HA CUMHTHIJIAIIMOHHUTE OpOSYM Ce OCHOBaBA HA BH3HHUKBAHETO
Ha ¢ocdopecleHIns B HAKOU BEIIECTBA, KOTaTO c€ O0IbYaT ¢ HOHM3UpAIIU JTHYCHUS.
Te3n BemecTBa ce Hapu4arT cOMHTHIATOPU. CIUHTHIAUOHHUAT Oposy /¢ur.2.2.31/ ce
ChCTOM OT mpo3openr 1, mpe3 KOUTO TIPOHMKBA HOHU3AIMOHHOTO JbUCHHE,
docdopecupaiio  BEImIECTBO, KOETO CBETH MpPU  HWOHUBAIMOHHO  OO0J'bUBaHE
/cumaTHIaTOp/ 1, onTMYHA cucTteMa 3, Kamepa /yMHOXuUTeN/ 4 U Kopiyc Ha Oposya 5.
CUMHTUIIATOPUTE TMPEACTABISABAT TBBPAO BEIIECTBO, HAH-YECTO CEPHUCT LUHK,
AKTUBU3UPAH ChC cpedpo mim Mea. TakuBa ycTpOHCTBa ce M3MOI3YBAT 32 PETUCTPUpPAHE
Ha O — JTbYH.

®ur.2.2.30. IN'azopazpsguu OUT'.2.2.31.
Opostamn CunHTHIAITMOHEH Oposy



3a perucTpupaHe Ha Y — JIbYH, B CUUHTHIOBUTE OpOSYM IIMPOKO C€ H3IMOJ3YBaT
KPHUCTAJIA Ha HOOUCT HATPUH, aKTUBUPAH C TAJINM.

OCHOBEH €JIEMEHT IIPH MOJIYIIPOBOJIHUKOBUTE AECTEKTOPH € MOIYIPOBOAHUKOB KPUCTAN C
MHOTO TOJIIMa YACTOTA, HOHU3ALIMOHHOTO JIBYEHUE BB3EHCTBYBA BBPXY TO3H KPUCTAI U
IIpeIM3BUKBA B HEro MoHu3auus. KpMm KkpucTana € MpHIIOKEHO BUCOKO HAIPEKEHUE U
KOTaTo HE € TOJUIOKEH Ha OOMbYBaHE, CHIIPOTHBIICHUETO MY € TOJIIMO, a MPOTUYAIIUS
TOK € Manbk. [Ipm BB3HUMKBaHE Ha HOHM3AUMOHHO JIBYCHUE, MOIYIPOBOJIHUKOBUS
MaTepuall ce HOHM3UpA, a CH3AaJCHUTE CBOOOJHH 3apsau ca MPOMOPLUOHATHU Ha
noreiHarata eHeprus. llox aelcTBHETO Ha MPUIIOKEHOTO HANPEKEHUE, Te3U 3apsiau
II0JIy4aBaT HACOYEHO JABMKeHMe. Hall moaxonsimy 3a moaynpoBOJHUKOBU JETEKTOPH ca
TE€pPMaHUEBUTE U CUIIMLIEBUTE KPUCTAIH.

[Tpeobpa3yBaTenuTe Ha HOHM3ALMOHHU JIBUEHUSI HAMUPAT NPUIIOKEHHE 32 U3MEpBaHe Ha
TUTBTHOCT, 32 aHAJIM3 Ha ra3oBe, 3a M3MepBaHe Ha JeOCTMHH Ha CIIOW OT JaJeH MaTepua,
3a OINpeNeNsiHe Ha BEIIECTBEHHS ChCTAaB Ha TBBPIU, TEYHU U IMYJINO0Opa3HU MaTEpUAIH,
3a KOHTPOJI Ha HUBA, 3a U3MEPBAHE HA pa3xo/ia Ha ra3oBe U JIp.

OCHOBEH HEIOCTAaTBHK €, 4e M3HMCKBAT 3allUTa Ha paOOTHHS TEPCOHAN OT BPEIHHUTE
JTBYCHUSL.

[IpenuMmcTBa Ha Te3u MpeoOpa3yBaTeIH Ca; Bb3MOKHOCT 32 O€3KOHTAKTHO M3MEpBaHE Ha
BEJIMYMHHUTE; Bb3MOXKHOCT 32 KOHTPOJI Ha JIYCHUS C BUCOKA 32 MPAKTUKATa TOYHOCT.



