w TexHnika OyniBHHIITBA Ne29, 2012

YJIK 693.542.52-868

B.A. bacapab, iHxeHep

AOCAIUKEHHA ITOJTYACTOTHOT' O PEXKMUMY KOJIMBAHb POBOYOI'O
OPI'AHY EJEKTPOMATHITHOI YIAPHO-BIGPAIIMHOI CUCTEMH

AHOTAIIA. B Cmammi po3enioacmvcsi NUmanHs CMEOPeHHs NOJIYACIOMHO20 pPedNCcUMy
KOMUBAHL POOOU020 OpeaHy eleKmpoMAacHimHoi yoapHo-6iopayilinoi ycmanoeku — 018 YujiibHeHHs
bemouHux cymiwel. B pezyiemami meopemuunux 00cniodiceHdb 3HAUOEHO PAYiOHANLHULN 3aKOH 3MIHU
arcopecmKocmi ni0iCKU YOAPHUKA 8 MeXHCAX 00HO20 nepiody KONUBAHb. 3aNPONOHOBAHO HOBY KOHCMPYKYIIO
RIOBICKU YOAPHUKA, WO OAE 3MO2Yy peanizogysamu noaivacmomuutl pexcum pyxy. Cmeopero 1abopamopmy
MOOenb  080MACOBOL  eNeKMPOMASHIMHOL  YOApHO-8IOPAYIUHOI  YCMAHOBKU 3 MACHIMHO-NIOGIUAHON
KOHCMPYKYIE YOapHUKA.

Knrouosi cnosa: nonivacmomuuii pexcum KOAUuBauvb, yOApHO-8iOpayiiHa YCMAHOBKA, MASHIMHO-
RIOBIUWAHA KOHCMPYKYIS YOAPHUKA.

AHHOTAIIHA. B cmamve paccmampugaemcs 60npoc CO30aHUS NOJUYACHIOMHO20 PeXCUuMa
Konebanuli paboue20 opeama eieKmpOMAZHUMHOU YOAPHO-6UOPAYUOHHOU YCHAHOBKU OAs YNIOMHEHUs
bemouHnvix cmecel. B pezynomame meopemuueckux ucciedosanuii HAUOeH PAYUOHANLHBIL 3AKOH
UBMEHEHUSL JHCECMKOCMU NO0BECKU YOaPHUKA 8 npedeiax 00Ho2o nepuoda xoaebanuil. IIpednosicena nogas
KOHCMPYKYUsL NO0BeCKU YOAPHUKA, KOMOpds Odem GO03MONCHOCHb Dediu308bl8amsb HOAUYACHIOMHbBIL
peocum  Osudicenus. Coz0ana aabOPamopHas MoOeilb O0BOXMACCOBOU NEKMPOMASHUMHOU VYOAPHO-
BUOPAYUOHHOU YCTNAHOBKU C MACHUMHO-HOOBEUEHHOU KOHCIPYKYUel YOapHUKA.

Kntouegvle cnosa: noauvacmommsiti pexcum KoaeOauui, yOapHO-6UOPAYUOHHAS YCHAHOBKA,
MAZHUMHO-NOO0BEUEHHAS. KOHCMPYKYUSL YOAPHUKA.

ANNOTATION. The problem to create poliharmonic vibration conditions of work platform
electromagnetic vibroimpact machine for concrete compression was described. Rational mathematic
equation of suspended impactor springiness within one period of oscillation was determined as a result of
theoretical investigation. The new suspended impactor design which gives a possibility to realize
poliharmonic vibration conditions was proposed. The laboratory model two-mass electromagnetic shock-
vibration machine with magnetically suspended construction of impactor was created.

Key words: poliharmonic vibration conditions, shock-vibration machine, magnetically suspended
construction of impactor.

Beryn. ITocTanoBka 3aaa4 10cizkeHb. 3aCTOCYBaHHS y/1apHO-BIOpalifHUX MAalIUH JIs
VIIIJIbHEHHS! OETOHHUX CyMIIEeH, [0 IPalo0Th Ha MOHM)KEHUX YacTOTaxX 1 peayli3yloTh CKJIaIH1
P ©KUMH B3a€EMOIl 3 cepeAoBUIIEM (CymeprapMoHiiHuM, mnomida3sHuid Ta iH.) JOBOAUTH
e(eKTUBHICTh IXHBOTO BUKOpUCTaHHS. J{oCHiIPKeHHS AUHAMIKK pyXy LHMX MallMH € JOCTaTHbO
rpynToBHuMH [ 1, 7]. TIpoTe, Ha CHOTOMHINIHIN NeHb 3’ IBUIMCh HOBI TEXHOJOTII YIIITBHEHHS, IO
noTpedyIOTh peaiizallli CKIaJHUX PEXUMIB PyXy poOOYOro opraHy 3a yMOB OTpUMaHHS BHPOOIB
BUCOKOI SIKOCTI Ta MIHIMalIbHUX EHEProBUTpaT. ToMy, akTyaJbHUM € MUTAHHSA CTBOPEHHS
MOJITYaCTOTHOTO PEXUMY KOJIMBaHb POOOYOro OpraHy eJIeKTPOMAarHiTHOI yaapHO-BiOpaiiiHOT
YCTAHOBKM Ta JOCHI/DKEHHS OCOOJMBOCTEH MOBEIIHKM MAIlMHU B yMOBax B3aeMonli 3
0araTOKOMIIOHEHTHUM CEPEIOBUILIEM.

Bukiaag ocHoBHOro martepiajay. EQekTHBHOCTI MOJIYaCTOTHOTO BIJIMBY Ha OETOHHY
CYMIII 32 YMOB BiOpOYILIIIbHEHHSI PUCBAYEHO Oarato mpaip, cepel] IKux, caia BIAMITUTA poOOTH
Kynnoca I'.4., CasinoBa O.A., Jlappunosuua E.B., [lImuranscekoro B.H., Hazapenka LI. Ta in.
[TpakTHuHEe BHPOBAXKEHHS 3a3HAYEHOTO IMOJIO)KEHHS B OCHOBHOMY 3BOJUTHCS [0 peajizaiii
NPUHIUITY CYTEePIO3ULIIi.

Binomo, 1o mpouec ymiiibHeHHsT OETOHHOI CyMilll 3 TOYKU 30py €(hEeKTUBHOCTI BIUIUBY
pi3HUX mNapameTpiB BiOpawii € A0cuTh NpOTHpiYHMM. HM3bKOUaCTOTHHH pexuM 3abesnedye
T00py MPOHUKIIUBICTH €HEPTIi B TOBIIY CyMIIlIi, ajieé He HeCe JOCTATHHhOI €Heprii sl ePEKTHBHOTO
VIIUIBHEHHST 0araTOKOMIIOHEHTHOTo cepelnoBuiia. Ha mpoTuBary IbOMy BHCOKOYAaCTOTHHM
peXHUM € HOCIEM eHeprii BUCOKOI 1HTEHCHBHOCTI, ajlé Ma€ HU3bKY CTYyMiHb MPOHUKIUBOCTI 1
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HIBUIKO MOTJIMHAETHCS cepepoBuiieM. Tomy, Oyno MpUIHATO pilIeHHs UIYKaTH PO3B’si3aHHS i€l
3a/1a4l B paliOHATBHOMY TO€JHAHHI HU3BKOYACTOTHUX TOOTO HECYYMX Ta BHUCOKOYACTOTHUX
TOOTO HAaKJIAJIaEMHUX PEKHUMIB KOJUMBaHb pobOo4yoro opra"y. JloriyHuUM  MiJCYyMKOM
BUIIICHABEICHOTO € HEOOXITHICTh CTBOPEHHS BIOpOMAIIMHU, sSKa JacTh 3MOTY pealli3yBaTu
MOJIIYaCTOTHUH XapaKTep pyxXy poOOYOro opraHy i UM caMUM 3a0€3MEeYUTH HEOOXITHUU 3a
TEXHOJIOTIEI0 PEXXUM YIIUIbHEHHS.

B pe3ynbTarti npoBeieHHS €KCIEPUMEHTAIBHUX JOCTIIKEHb [ 3], BCTAHOBJIEHO, IO CIIEKTP
HaNpy>KEHb CEPEZOBUIIA B 30HI KOHTAKTY “‘(Gopma-cyMminr’ miJ 4ac yIIUIbHEHHS 3MIIyeThCS B
HaIpsIMKy BHUCOKHMX 4YacTOT (MaKCHUMaJIbHMH BKJIaJ BHOCHUTH 2-Ta TapMOHIKa-mp;=125.66 pan/c,
JOpyruil miK BiAmoBigae 5-M rapmoHini-os=314.16 pan/c, TpeTiii MakCUMyM BCTaHOBIIOE 7-Ma
rapMoHika-w7=439.82 pan/c). Pe3ynpTaTH  eKCIIEPUMEHTAIBHUX  JIOCHIIKEHb  JIOBOJIATH
HEOOXIJHICTh CTBOPEHHS MOJIIYAaCTOTHOTO PEXXKUMY PyXy poOouoro oprany BiOpoMaminHu.

Bigomo[ 1], mo 1mijzecnpsiMoBaHOO 3MIiHOKO JKOPCTKOCTI MiABICKHM yaapHHKa - C1 Ta 4acom
3aTPUMKH Ha BMHUKAHHS KUBJICHHS €JIEKTPOMArHiTiB - {; MOXXHa KepyBaTu HapameTpamMu poOOTH
MalIuHU 71 3a0e31eYeHHs HEOOX1THOTO 32 TEXHOJIOTIEI 3MIHHOTO PEXKUMY YIIUIBHEHHS, TIPOTE
3MiHa TapaMmeTpiB B AaHid poOOTiI BiZOyBaeThCs 3a BeCh LMKI YIIIJIBHEHHS 1 He 3a0e3nedye
MOJITYACTOTHOTO PEXXHUMY KOJIMBaHb POOOYOTO OpraHy.

Jlnisi CTBOPEHHS TOJIIYACTOTHOTO PEXHMY KOJMBAaHb HAMOUTBII “3pydHHUM”’ HapaMeTpoM
JUHAMIYHOT CHUCTEMH € KOPCTKICTh pecopu (i, MpOTE 3MIHIOBATH MKOPCTKICTH MEXaHI4HOT
CHCTEMH 3 YacTOTOIO, IO IMEPEBHIIYE OCHOBHY YacCTOTy POOOTH MAIIMHH HE € CPEKTHBHHUM 1
notpedye MOAATKOBHX BUTpAT €HEprii, Tomy, Oylo NpUWHATO pIllIEHHS 3aMIHUTH MEXaHIYHY
pecopy eJNeKTpOMAarHiTHUM Ii/ABIITyBaHHSAM ynapHuka. EiekrpomexaHiuHa cUCTeMa 3a CBOIM
G13MYHUM TPUHLUIOM Jii 1Mo30aBieHa LBbOr0 HEAOMIKY 1 JI03BOJISE, OCKUIBKH MapaMeTpoM
KOPCTKOCTI CIYr'ye€ MarHiTHE MOJe, 3MIiHIOBATH CHJy NPYKHOTO IiJBIIIYBaHHS 3 BHCOKOIO
YaCcTOTOIO 1 MiHIMAJTbHUMH €HEPrOBUTPATAMHU.

B pexumi komm’rorepHoro mojentoBanHs B cepenosuili MathCAD 6yno mpoBeneHo
JOCTIPKeHHST 3MIHM TapaMeTpiB poOOTH MAIlMHU 32 YMOB 3MIHH JKOPCTKOCTI pecopu B
MikynapHuii nepiog [3]. 3a pe3yiapTaTaMd  MOJCNIOBAHHS BIAJIOCh OTPUMATH  CTIMKHA
MOJITYaCTOTHUI XapakTep pyXy poO0odoro oprany.

JluHaMIYHUM TapamMeTpoM, IO HaCYTTeBIlIE BIUIMBAaE HAa HaNpyKeHO-IehopMOBaHUMN
CTaH CepeIOBHINA € TMPHUCKOPEHHS EJIEeMEHTApHUX IapiB CyMillli, TOMy YMOBHUM KpUTEpieM
OIIHKH SIKOCTI MPOIECy MPUMUMAEMO TPUCKOPEHHS pOOOUOTO OpraHy.

OdeBHIHO, 10 3HAWTH ONTUMATBHUI PEXUM pPyXy BpaxyBaBIIM BCI TEXHOJOTIYHI
napaMeTpy He € MOXJIMBUM Ha JaHOMY €Talll, TOMY, 3aJIaBIIU HEOOX1IHI OOMEXEeHHs, 3Hal1IeMO
ONTHMAIIbHUI 3aKOH 3MiHHU x0pcTKOoCTi pecopu Co=f(t). st 1iporo HeoOXiqHO 3a4aTH HACTYIIHI
YMOBHU:

1. Yacrora Bummx rapmonik cranoButsk: f_ =(3..10)w, (npuiimMaeMo 3a pe3yiabratamMu

CHEKTPAIILHOTO aHaII3Y).

2. AMITiTYIy NPECKOPEHHS BUIMX rapMoHik mpuitmaemo: X, . = (0,05..01) X, .

3. Yac 3aTpuMKHU Ha BMUKaHHS )KHMBJICHHS €JIeKTPOMarHiTiB € noctiaum: t, = 0,035 c.

Jani ciix 3apaty KpuTepiit ontuMizaiii. SIKIo OCHOBHUM MapaMeTpoM, 3aKOH PyXy SIKOTO
MH XOY€MO BHUTPHUMATH 3TiJHO BHUIIEHABEIEHUX YMOB, € MPHUCKOPEHHS poOOYOro oprasy, TOJi
HEOOX1ZIHO MIHIMI3YBaTH JAMHAMIYHI HABaHTAKEHHS, 110 BUHUKAIOTh B EJEKTPOMEXaHIUHIN
CHCTEMI B pe3yNbTari reHepallii BUIIMX FapMOHIYHUX CKJIaJJOBUX.

3anuiuemMo iHTerpaabHUil QYHKI[IOHAT BHUKOPHUCTOBYIOYH €HEPTrit0 MPUCKOPEHH MO AMEIIo
[4]:

l, = tfchlt , (1)
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m, X,? . .
He: V = % - €HEpTisl IPUCKOPEHB POGOYOTo OpraHy BiOPOMAILKMHH.

Jlns1 BU3HAUCHHS ONTUMAJIBLHOTO 3aKOHY PyXy poO04YOoro oprany HeEoOXiTHO MiHIMI3yBaTH
iHTerpanpHuid GpyHkiionan (1).

YmoBoro MiniMymy ¢yHkmionany (1) € piBasuus Eiinepa-Ilyacona [4]:

2
ai_iai+d_26i:0’ (k=1,2, ...s) (@)
09, dtog, dt® og,

He: F- mipa pyxy a0o aii MexaHI4HOI CUCTEMH,

Ok — y3araJibHeHi KOOPJAMHATH CUCTEMH.

B namomy Bunazky B sikocti GpyHKIii F Oyzne enepris mpucKopeHb Ta eHepris JUHAMIYHOT
CKJIAJIOBOI TPETHOTO TOPSAIKY poOouoro oprany BiOpomammHu W, 3aMicTh y3arajabHEHOT
KOOPJIMHATH TPUHMAEMO TepeMilieHHs pobdodoro oprany Xji. Ilicist migcTaHOBKH 3a3HA4YCHHMX
3aMiH y BUpa3 (2) OTpUMAEMO PIBHAHHS YETBEPTOTO MOPSAKY:

X" =0, (3)

Po3B’si30k piBHsHHS (3) Oyaemo 3IifCHIOBATH YHCEIBHAM METOIOM. 3a pe3ysibTaTaMu
po3B’si3Ky piBHsHHS (3) moOymoBaHO rpadik (puc.2).

Jlis mpoBeleHHs KpUTEPIaTbHOTO aHamizy B sAKOCTI (YHKIII KepyBaHHS MPYKHICTIO
HI/IBICKM 3aCTOCOBAHO TPUKYTHHI (IIMJIKOMOMIOHUIT), IPAMOKYTHUH Ta 3aKoH cuHyca (puc.l 0).
MoientoBaHHsT TIPOBOJMIIOCH 33 TAKHX MMOYATKOBMX YMOB: BaHTaXKOIiIHOMHICTH BiOpoOsioka 100
kr, xopcrkicte C;, = 80000...480000 H/m, uac 3arpumku t,= 0,03...0,04 c. Ha rpadikax
HABEJCHO MMapaMeTpu CUCTeMH (IIepeMillleHHs, IIBUAKICTh, MPUCKOPEHHA) Mia 4ac 1ii (yHKuii
xepysauns C, = f(t) (puc.1 a).

3anuimemMo CIiBBITHOMICHHS JJIsI CHJTH TSTH €JIGKTPOMAarHiTa:

v 2 2

dF,  d %. g aby dF, aby,
=iy Ros—on s = @

dx  dxy 2b+x)* " dx  (b+x)

[ToOynyBaBmm Tpadik 3aJeKHOCTI MOXITHOI CHUIM TITU EJIEKTpOMAarHira B3sTOI IO
KOOpAMHATI X BIJ BIJIHOCHOTIO ImepeMiiieHHss mac (puc. 1) Ta mopiBHSABIIM 3 TpadikoM 3MIHU
KOPCTKOCTI MiABICKM B 4yaci 3a kputepiem Einepa — Jlarpamxka — Ilyacona (puc. 2) MoxHa
3poOUTH BUCHOBOK: (DYHKIIisl KEpyBaHHS MOBUHHA OyTH MMO/110Ha /10 QYHKIIIi BUMYIITYIOYOi CHIIH.
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Pucynok 2. I'padik 3MiHH KOPCTKOCTI
pecopH B yaci 3a kputepiem Eiinepa-

Jlarpanxa-ITyaccona.

Ile 7OriyHO, OCKUIBKM JUHAMIYHI [apaMEeTpu CHUCTEMH 3MIHIOIOTBCS 3a 3aKOHOM
BUMYIIYIOYOi CHJIM, & TAKOXK AKILO TEXHIYHO 3/11HCHIOBATH MPYXKHE Mi/IBIIIYBaHHS 32 JIOTIOMOTOIO
€JIEKTPOMArHiTy, To/l, CTa€ OUEBUIHUM, 110 QYHKIIA Ky “‘HalIpocTiiie” peanizyBaTu Oyne came
3aKOH 3MIHM TSTH eJeKTpoMarHita. ParioHanbHi 3HaueHHs 4YacToT (YHKIIT KepyBaHHS 3a
pesynbratamu Oyp’e — aHaII3y HaBEJIEHO HUXKYE.

PamionanbHi  yactoth (QyHKUii KepyBaHHS TMPYXKHICTIO MiJBICKM yJapHUKa 3a
pesyapTatamu Oyp’e aHATI3y €KCIIEPUMEHTATBHUX JTaHHX:

Pucynok 1. I'padik 3aneXHOCTI CHITH TATH
€JIEKTPOMArHiTa Biji 3a30py B MarHiTOIMPOBOI.
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w, =628 paolc, w, =125,66 paolc, w,=25133 paolc, o, =31416 paolc.
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Pucynox 3. I'padiku 3MiHH OCHOBHHX [apaMeTpiB CUCTEMH 3a yMOBH Kepytouoi il C;=f(t).
a- rpaiku OCHOBHHX ITapaMeTpiB CUCTEMH. 0- rpadiku 3MiHHU JKOPCTKOCTI PECOPH.
I'padik parioHanbHOro 3aKOHY 3MIHHM )KOPCTKOCTI PECOPU MOKHA MPEJICTABUTU Y BUIJISII
MOJIIHOMIQJIBHOTO PSIY:
C,=-8-10"-t>+10" -t* -7.10" -t* +2-10"" -t* - 3-10"° -t + 2.10", (5)
Jlost OLIHKHA aMILTITYIHO-
< 4acTOTHOTO Jiana3zoHy KepyBaHHs
\ N \ KOPCTKICTIO Oylo moOyIoBaHO Jiarpamy
\ N Crperra — Baun-nep-Ilonst [2] (puc. 4) Ha
AKiH ~ TIOKa3aHO  TpaHMIO  CTIHKOCTI
) €JIEKTPOMAarHiTHOI yJapHO — BiOpaiiifHoi

3 v‘ / ///// /‘ | | IUIOmAJKM a TaKOX PEKOMEHIOBAHY 30HY
%

N W L (&) »

ACIC(Felfrpyar)”

) ' KEpyBaHH, TOOTO parfioHaIbH1
1 | aMIUIITyJHO-4acTOTHI XapaKTEePUCTHKHI

/ / / folfrop) ! o, .
: o Tnpyx Kepyrouoi (yHKIIT 3 TOUKH 30py CTIHKOCTI

CHCTEMHU. Le nae MOYKJIUBICTh

peani3oByBaTH CTIWUKUH  TOJIYACTOTHHM
| =~ ['panuus cTinkocTi == [paHuus diana3oHy perynoBaHHs | pyX p 060490r0 opraHy

Hactynmaum erarom oCHiIKEHb €

Pucynok 4. Jliarpama CTiHKOCTI. po3poOKka HOBOI KOHCTPYKIIii MallWHU, IO
pO3B’sI3ye  3amady MIABUINEHHS  SIKOCTI

YIIUTBHEHHS BUPOOIB 32 paXyHOK peai3allii MoJiiYacTOTHOTO PeXKUMY PyXy poOOYOro opraHy ta
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€(EKTUBHOCTI BUKOPUCTAHHS JKUBJICHHS E€JIEKTPONPUBOAY CHCTEMH 3a PaxXyHOK BHUKOPHCTaHHS
3aJIMILIKOBOI €HEPril KOTYIIKH, 110 PO3CIIOETHCS.

[TocrarieHa 3a7aua BUPIIIYETHCS IUISIXOM BJIOCKOHAJICHHS ICHYIHOUOI MAITMHHM 32 PaXyHOK
BCTAHOBJICHHSl  €JIEKTPOMArHiTHOTO  MiJABIINIYBAaHHS  YAapHUKAa y BHIVIAA  JIOJATKOBHX
€JICKTPOMATHITIB-COJICHOI/IIB Ta CHCTEMH KEPYBaHHS Ha sIKi CIIPSIMOBYETHCS TIEPEPO3IOIiIeHa Ta
3aJIMIIKOBA CHEPTis MOJIsl OCHOBHOI KOTYIIKH Ha JIISHIN 3BOPOTHOTO X0y (puc.S) [5].

Oco06uBiCTh poOOTH HOBOI KOHCTPYKIIIi TOJIATAE B TOMY, III0 B MOMEHT BipHuBYy Oydepin
3aJMIIKOBA EHEPrisi KOTYIIKA OCHOBHOTO EJEKTPOMArHiTa MOJA€ThCS Yepe3 MPOrpaMOBaHUM
MIKPOKOHTpOJIEp Ha KOTYIIKH €JIEKTPOMAarHiTiB-COJIEHOIAIB  MiABINIYBaHHS, CTBOPIOIOYH
BHUCOKOYACTOTHY 3MiHY JKOPCTKOCTI CHUCTeMM MiABIIIYBaHHS yJapHUKAa 1, TaKUM YUHOM,
3a0e3reuye MOoMYaCTOTHHI XapakTep pyxy poOovoro opraHy.
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Pucynok 5. EnextpomarniTaa ynapHo-BiOpariiiiHa ycTaHoBKa 11t hOpMyBaHHS OETOHHUX BUPOOiB:
1 — poGouwnii opras, 2 — Gpopma 3 cymimino, 3 — yaapauk, 4 — ocHoBHHI enekrpomarHiT (YB1),
5 — OydepHi enemMeHTH, 6 — OTTOPHI aMOPTH3AaTOPH, 7 — IHAYKUIHHHAN JaT4HK, 8 — IPOrpaMOBaHUMA
MIKpOKOHTpOJIEp, 9 — 0110k kepyBaHHs, 10 — TprcTOpHUil Bunpsmisid, 11 — conenoin miapecoproBaHHS
(YB2.1-YB2.2, YB3.1-YB3.2).

s epexTHBHOT poOOTH BIOPOYCTAaHOBKU PO3p0O0JIeHa CXeMa yIpaBIliHHSA, 110 00y 10BaHa
Ha 0a3i cydacHoro mporpamoBaHoro konrposiepa PIC 16C47. 3actocyBaHHsS CXeMU YIpaBIiHHS
Jla€ MOJKJIMBICTh MPOTPaMHO KepyBaTH poOOTOI0 BIOpPOMAIIMHM a TAaKOX 3MIHIOBATH MPOTpaMy
YIPaBJIiHHSA Y BIMOBIAHOCTI 10 TEXHOJIOTTYHUX BUMOT.

Ha puc.6 HaBeieHO cXeMy CUCTEMH YIPaBIiHHS €JIEKTPOMAarHiTHUM MPUBOIOM [6].

B enexTpomarHiTHUX NMPUBOJAX MOCTIHHOIO CTPyMY OCHOBHUM HEJIOJIIKOM € BUHUKHEHHS
3BOPOTHOTO CTPYMYy B CHJIOBUX KOTYIIKax eJIEKTpoMarHita micias Horo BUMMKaHHA. ToOTo
YacTUHA EJIEKTPUYHOI €Heprii NMepeTBOPIOETHCS Ha EJIEKTPOMArHiTHY €HEprilo MOJs, a MICis
BUMUKAHHS CTPYMY JKUBJICHHS 1/1€ 3BOPOTHUI MPOIIEC EPETBOPEHHS €IEKTPOMArHiTHOI eHeprii y
€JIEKTPUYHY, MPUUYOMY HANpPSAMOK CTpyMmy Oyzae 3BopoTHHH. TpaauimiiiHO y Takux BHUMaaKax
3aCTOCOBYIOTh JeMI(yBaHHs, TOOTO NapaieiabHO i3 CHJIOBOIO KOTYIIKOK €JIEeKTPOMAarHira
MIIKJIFOYA0Th KOJIO 3 MOCHIIOBHO-3'€IHAHMMH JI0JIOM Ta pe3ucTopoM. Hemosmikom 11i€l cxemu €
NEePEeTBOPEHHS 3HAYHOT KUIBKOCT1 €JIEKTPUYHOI €HEeprii Ha TEeIJIOBY, 110 HE3BOPOTHO BTPAYAETHCS.

ATle € e OIMH NUISX, SIKUK Tiepeadavae BUPIICHHS ABOX MpobiieM ogHo4YacHo. IcHye
MOYJIMBICTh TOBEPHYTH 3BOPOTHY EHEPTril0 CHJIOBHX KOTYIIOK 1 HampaBUTH i Ha JIOMOMDKHI
KOTYUIKH 3 METOI0 (opcyBaHHs NpuBoxy. Came Il HEBUKOPUCTaHA €HEPrisl CIPSMOBYETbCS Ha
CHCTEMY KepYyBaHHS JKOPCTKICTIO MiJABICKU yJapHUKA.
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Tupucropuuii komyrarop — | HMIAKIIOYEHUN 10 MEpEXi 3MIHHOTO CTPYMY HAIpyrolo
220/380 B gacrororo 50 I'm, enekTpoMarHiTu 3i cxemoro aemndyBaHHS — 2 MiIKJIIOYEHI 10

TUPUCTOPHOTO KOMYyTaTOpa.

>
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Takox mepenbaueHa cxeMa MPUMYCOBOI KOMYyTalii CTpyMy B CHJIOBHX THPHCTOPAX.
JUIsl BU3HAYEP ™ e mAanmnwanma ymanummra ma pamuery AVAuT Unnapminoa ouranpCTOBYETHCS
GeskonTakTHI.. LU<YHOK O CXCMA CIPYKIYDHa CHCTeMM KepyBaitis BIOPOSOYIMKON:  yarommenns
JaTYMKa TMOJIOKEHHS Ta CXEMH YHpPaBJiHHS BUKOPUCTOBYETHCS NEpeTBOpIOBad piBHI — 4.
[TynpT ynpaBniaHS - 5, noriyHul 010K - 6, KOHTposiep — 7 Ta MiJACUIIOBAY YIPaBISIOUYHX
iMnyneciB - 8. biaok — 6 BukoHye noriudi QyHkuii BiamosigHo “I” ta “ABO”. B skocrti
reHepaTopa TaKTOBUX IMITYJIbCiB BHUKOPHCTOBYETHCS BOYJOBAaHHMH TalMep 3 KBapIeBUM
pe30HaTOpOM, HEOOXITHMH I poOOTH MiACHIIOBada CUTHaliB — 8, moOygoBaHOMY Ha
IMIYJILCHUX TpaHchopMaTopax Ta AJisl 3a0e3MeYeHHsI TalbBaHIYHOI PO3B 'SI3KU.

Jlns mepeBipKU Mpare31aTHOCTI CHCTEMH CTBOPEHO Ja0OopaTOpHY MOENIb JABOMAacOBOi
€JICKTPOMArHiTHOI yAapHO-BiOpaIlifHOi YCTAaHOBKHU. Y CTaHOBKA CKJIAJA€ThCS 3 POOOYOro OpraHy,
yIapHUKa, W10 MiJBIIIEHUH Ha TOCTIMHMX MarHiTax, OINOpPHOI pamH, TyMOBHUX OIOp,
€JIeKTpOMarHita MpUBOJAY Ta amapaTypd yHOpaBiiHHA. Mar”iTi NiABIINIYyBaHHS pO3TaIlOBaHI
3BepXy Ta 3HHU3y YyJdapHUKa. Bix ocbOBOro mnepeMillieHHs YyIAapHUK YTPUMYETbCS JIBOMaA
HAIpPaBIISIOUUMHU OCSIMH. 3arajlbHUN BUIJISIT YCTAHOBKH, KOHCTPYKTHBHI PIIIEHHS MAarHiTHOTO
IiABIIIYBAaHHS, a TAKOK BCTAHOBJIEHHS €JIeKTpoMarHita ta OydepiB HaBe1eHO Ha puc. 7. a,0,B,T.

VYcTaHoBKa CTBOpEHA 3 LIJUTIO MEPEBIPKU MPalle3/1aTHOCTI 3MIHEHOI KOHCTPYKIIT MiABICKH,
MIPOBE/ICHHS JI0CI1P)KEHb OCHOBHUX MapaMeTpiB poOOTH CUCTEMH a TaKOK CTBOPEHHS Ha ii
OCHOBI1 BJJOCKOHAJICHOT MOJIEJTI 3 KEPOBAaHUMH TTapaMeTpaMu poOOTH.

HoBe KOHCTpYKTHBHE pillIeHHs MiABICKH yapHUKA MiATBEPIMIIO CBOIO MPAIe3AaTHICTh —
yCTaHOBKa €(eKTUBHO MpallloBasia B CTiiiKoMy pexumi 3 yactororo 25 I'u. locnia npoBeaeHuii 3
iMiTaTopaMu pobOYOTo cepeoBHINa 3aCBiTUUB ePEeKTHUBHY Nepeaauy yAaapHo-BiOpaniitHoi Gopmu
konuBaHb. [IpoBeneHi BUMPOOyBaHHS MiATBEPAKYIOTh JOLUIBHICTD BUKOPUCTAHHS MAarHiTHOTO
HiABIIIYBAHHS YJapHUKA, 110 € TEMOIO MOJAIBIINX JOCIIIKEHb.

LXLIN £xUviviw.
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Pucynok 7. JlabopaTopHa 1BOMacoBa eleKTpOMarHiTHa yAapHO-BiOpaiiiiHa yCTaHOBKA 31 3MIHEHOO
KOHCTPYKITIEIO TiIBICKH YAapHHUKA.

BucnoBkmu:

1. 3a pe3ynbpraTamMu TEOPETUYHUX JOCITIHKEHb OTPUMAHO CTIHKUHN MOJIIYaCTOTHUH pyX poOOYOro
Opramy.

2. 3HaiiileHo paliOHATBHUIA 3aKOH 3MIiHM >KOPCTKOCTI MIJBICKM yIapHHKa B MeEXaxX OJHOTO
nepiony KOJIMBAaHb.

3. 3amponoHOBaHAa HOBa KOHCTPYKIliS MIBICKM YyIapHHUKA, [0 A€ 3MOTY pealli3oByBaTH
HOJIYaCTOTHUM PEXUM PYXYy.

4. CtBopeHO I51abOpaTOpHY MOJENb JBOMAacOBOI  €IIEKTPOMArHiTHOI  yAapHO-BiOpariiHoi
YCTQHOBKH 3 MarHiTHO-II/IBIIIIaHOI0 KOHCTPYKIII€IO yIapHUKA.
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