cheskogo KPD jelektricheskogo razrjada v vode. JeOM. 2014. Vol. 50, No 2. 81-90 Print. 10. Denisjuk
T.D., Golen' Ju.V. Osobennosti jelektrorazrjadnoj ochistki tochnogo lit'ja. Processy lit'ja. 2014. No 1.
62-68 Print. 11. Ry'zun A.R., Golen' Y'.V., Deny'syuk T.D. Texnologichny'j proces ta obladnannya
dlya elektrorozryadnogo lokal'nogo znemicznennya gruntiv riznoyi micznosti i struktury'. Nauka ta
innovaciyi. 2014. No 5. 18-23 Print. 12. Titce U., Shenk K. Poluprovodnikovaja shemotehnika. Mos-
cow: Mir, 1982. 512 Print. 13. Nazarova N.S., Kozyrev S.S. Razrabotka adaptivnogo fil'tra informa-
cionnogo signala sistemy upravlenija jelektrogidroimpul'snoj ustanovki. Zbirny'k naukovy'x pracz’
NUK. 2004. No 4 (397). 124-130 Print.
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F10.CCHEMYEHKO, 1. metponor, HUITKW «Momaus», HTY «XI1Ny;
B.B.KHA3EB, xanj. TexH. HayK, Bel. Hay4. cotp., HUITKW «Momuus,
HTY «XIIy;

H.II TECHOM, 3aB. na6., HUIIKU «Momnausy», HTY «XITW»;
C.b.COMXHUEB, Ben. nnxenep, HUIIKU «Monuaus», HTY «XT11»

TEHEPATOP JIJIS1 UCTIBITAHA BOCITIPUMMYUBOCTH BAO
K IIEPEXO/JIHBIM ITPOLIECCAM, BbI3BAHHBIX MOJITHUEN
«UT'JIA-MKY-4» («<MHOI'OKPATHBIE YIAPBD» ®OPMA 4)

OmnucaHa KOHCTPYKLHS H PE3yJIbTAaThl aTTECTALMM TEHepaTopa, NMPEeJHAa3HAYCHHOTO I MCIIBITaHHI
6OpPTOBOr0 aBHAIIMOHHOTO O0OPYAOBaHUS HAa BOCIPHUMYHMBOCTH K HEPEXOAHBIM IIPOLECCaM, BHI3BAH-
HBIM MOJIHHEH «MHOTOKpaTHBIE yHapb» (opMa 4, B COOTBETCTBHU ¢ TPEOOBAHHUSAMHU MEXKIYHAPOIHOTO
cranaapra DO-160 (paznen 22). ['eHepaTop BOCHIPOHM3BOAUT IMKIOTPAMMBI MMITYJIBCOB HANpPsHKEHHUS
(opMsI 4 110 5-TH YpOBHSM UCIIBITAaHUH. VICTIBITAaHUS IPOBOASATCS. METOIOM «KAOSIBHOI MHKEKIUM.

KuroueBble ciioBa: HCIBITaHHE, GOPTOBOE 00OPYAOBaHNE, HEBOCIPHUMIHBOCTD, MOJIHHUS, Iepe-
XOJIHBIE MPOLIECCHI, TEHEPATOP, ATTECTALIHSL.

Beenenne. B HacTosiee BpeMsi 00s13aTeNbHBIM BUIOM HCHBITaHHI OOPTOBO-
IO aBHAIlMOHHOTO 3JIEKTPOTEXHHMUYECKOTO M 3NeKTpoHHOTro obopynoBanus (BAO)
JIeTaTeNBHBIX ANApaTOB SBISIOTCS MCIBITAaHUS HA BOCIPHAMYHBOCTD K IIEPEXO-
HBIM TIpOLIECCaM, BBI3BAHHBIM MOJIHHEH. DTH MPOIECCH BO3HHUKAIOT IPH IIPIMOM
yaape MOJIHHM B KOPITYC JIETAaTEJIFHOTO anmapaTa M IMOCIEeOYIOIeM pacTeKaHHU
TOKOB MOJIHMH IO Pa3IMYHBIM METAUIMYECKHM y3JIaM 3THX alllapaToB, B YaCTHO-
CTH, 110 MEKOJIOYHBIM JIMHUSM cBsi3u (MJIC).

Bricokas nopaxatomas 3p(peKTUBHOCTb TOKOB PACTEKaHUs O0BSICHSIETCS TEM,
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yro npu 3ToM B MJIC BO3HMKAaIOT pa3iMyHOIrO BHAA HaBE/JICHHBIC BBICOKHUE WM-
MyJbCHBIC HANPSIKCHHUS U OOJNBIINE TOKH, MPEACTABNIAIONIHEC COOOM CEpbe3HYyIO
YTpO3y IUIsl COBPEMEHHOM C1a00TOYHOM 31eKTpoHUKH BAO.

[TosTOMY, CTOMKOCTD K IEPEXOIHBIM ITPOIIECCaM, BBI3BAHHBIM MOJIHUEH, BBI-
JIeJICHA B OT/ICNIbHBIA BUJ UCTIBITAHUN, KOTOPBIH PErjiaMeHTUPYETCsl HOpMAaTHBHBIM
nokymeHToM [1]. B Ykpanne, B HacTOSIIMIT MOMEHT, AeiCTBYET ycTapeBIias Bep-
cus 3Toro cranmapra [2], kotopas ¢ 2004 roma pacmpocTpaHseTcs Ha BCE THITBI
BAO rpaxaaHCKHX caMOJIETOB M BEPTOJIETOB.

B naHHO¥ cTaThe pacCMOTPEHBI MCIBITAHHS BHJA «MHOTOKPATHBIE yAapbl»,
peanu3yeMble METOAOM BBEJCHHUS B 3a3€MIICHHE. DTOT METOJ HUCIOJIB3YETCS IS
MIPOBEPKH CHOCOOHOCTH CaMOJIETHOTO 00OpY/OBaHMS BBIACPKUBATH BHYTPEHHHE
ANIEeKTpOMarHuTHbIe 3¢ (eKTh, co3aaBacMbie BHEITHUM BO3/IHICTBIEM MOJHUI 0e3
(YHKIMOHAIBHBIX OTKa30B U MIOBPEKACHHH.

KonuenryanbHast cxema (HOPMHPOBAHUSI UMITYJIbCOB HAIPSHKEHUs M TOKa
TpeOyeMoii hopmbl IpuBecHa B [3].

Tabnuna 1 — TpeboBanus K pOpMe U aMILIUTY THO-BpEeMEHHBIM napamerpam (ABIT)
HCIIBITATENILHBIX MMITYJIbCOB HAIPSDKCHHS M TOKA

[Mapamerp Hanpsokenue U, (¢.4) Tox Ipeo (0.4)
1. UcnpITaTenbHbIH U dopma He HOPMHPOBA-
koMruiekT Ne 4 o Ha
ucn
50%
e‘ T ‘
<—>
Tos
2. YpOBHU HCIIBITAHUI:
— 1 (mepBsIii yaap) 25+5)B <(50+10) A
— 1 (mocnenyromue yaapol) (12,5+6,25) B <(25+12,5) A
— 2 TepBHId yuap) (62,5+13)B <(125+25 A
— 2 (mocnemyromuye yaapsl) (31,25 +15,626) B <(62,5+31,25) A
— 3 (uepBbIil yaap) (150 +30) B < (300 +60) A
— 3 (mocneayromue yaaphl) (75+37,5)B <(150+75)A
— 4 (nepBblii ynap) @375+75)B < (750 + 150) A
— 4 (mocneayomnme yaaphl) (187,5+93,75) B <(375+188) A
— 5 (mepBeIit yaap) (800 + 160) B < (1600 +320) A
— 5 (mocnenyronye yaapsl) (400 +200) B < (800 +400) A
3. Bpems Hapacranus, 7, MKC 6,4 +1,28 HE HOPMHPOBAHO
4. Bpems cnaga, 75 , MKC 69 £ 13,8 HE HOPMHPOBAHO
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Onucanne reneparopa. ['enepatop UI'JIA-MKVY-4 npenHasHaueH s mpo-
BEJICHUS MCIIBITAaHUI BUAA «MHOTOKpATHBIE yIapbD» METOJOM «BBEJCHUS B 3a3€M-
nerne» BAO B momHOM 06BeMe ¢ TpeboBanusamu HJI [1, 2] ucnpiTaTeNsHBIMU UM-
ITyJIbCAMH HATPSDKEHMS U TOKA (POPMBI «4» 00euX MOJISPHOCTEH M0 MATH YPOBHAM
ucnbitTanuid. B Ttabn. 1 mnpuBeneHsl TpeOoBaHHS K (GOpME M aAMILIMTYHO-
BpeMeHHBIM napameTpaM (ABII) ucneITaTeIbHBIX UMITYJIBCOB HANpsDKEHHUS U TO-
Ka, KOTOpPBIE C yYETOM JIOIYCKOB B MOJHOM OOBEME PEAM30BaHBI B TEHEPATOPE
NI'JIA-MKYV-4.

I'eneparop UT'JIA-MKVY-4 npencrasiser co0oi BEICOKOBOJIBTHYIO 3JIEKTPO-
Pa3psIHYyI0 YCTaHOBKY C MPOTrPaMMUPYEMBIM TaliMEpOM-KOMMYTaTOpOM, KOTOpas
TEHEPUPYET MHOTOKPATHBIC WCIIBITATEIbHBIC UMITYJIBCHl HANIPSHKEHUH M TOKa I10-
JIO)KUTEIBHON U OTPULIATEIBbHON IOJSAPHOCTH IO ISITH YPOBHAM UcHbITaHUU. [{HK-
JIoOTpaMMa BHZa «MHOTOKpAaTHBIE YAAphD» MPUBEACHA Ha pHC. 1.

IleppBiit
YpoeeHb . mvmyase 10 Me< A, <200Mmc
NIEPBOTO
HMITYJIBCA.
nocJ}e):(y}o- HocIeyIo- nocﬂiez(y}o- HOCiTe}Zlle-
puiecels o IIHH jLscels
Vposens. HMIYITBe THH HMITYIIEC
noce- HMITYJIBC
JYEOI[ETO
HMITYJIBCA.
3
1 2 3 \ \ 13 14

1.5 cexyHap

b

<
«

OHH NEePBEIH HMITYIIBC COMPOBOMKAACTCA TPHHAUATHIO MOCIICAYIOIHMH HMITYJILCAMH, PACIPERCIICH-
HBIMH B HHTEpBaJIe 10 1,5 ceKYHIBL.

Pucynok 1 — LluknorpaMma HCHIBITaTEILHOTO MAKETa BUIA «MHOTOKPATHBIE yaapbD» HOPMBI
4. BpeMeHHBIEC TapaMeTPhbl HUKIOTPaMMBI: KOJIMYECTBO HCIBITATEFHBIX UMITYJIECOB B HC-
MBITAaTEIbHOM TakeTe Np;— 14; HHTEpBa MEX/y HCIBITATEIEHBIMI UMITYJIbCAMH B HCITBI-

TareabHOM nakere 7p;— oT 10 Mc 1o 200 McC; IITUTENBHOCTh UCTIBITATEILHOTO TTakeTa 77 —

1o 1,5 ¢; KOIUYECTBO UCIBITATENIBHBIX IMTaKeTOB Ny; — ot 1 10 999.

OO0mwmii Bun reneparopa UI'JIA-MKY-4 npuBenen Ha puc. 2, a nepenHsis na-
HeJb FeHepaTopa — Ha puc. 3.

I'eneparop UI'JIA-MKYVY-4 cobpaH B MeTaLIMYECKOM KOpITyce rabapuramu
480 x 215 x 450 mm. Ha mepenneit manenu reneparopa UI'JIA-MKY-4 (puc. 3)
PaCIION0XKEHBI CIIEAYIOIINE OPTaHbl YIIPABICHUS U KOHTPOJIA:

— xaBuma CETb ¢ moacBeTkoit ciay Xt A mojavyn HampsDKCHUS MATaHUS
220 B 50 I'm Ha rernepatop MI'JIA-MKY-4 u anst ero OTKIFOUEHUS TTOCIIe OKOHYA-
HUS pabOTHL;
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Pucynok 3 — Ilepennsist nanens reneparopa UIJIA-MKY-4

T'enepatop HTJIA-MKY-4

S e e e e e N e e s e s -
1
|

[
:: |1;yc |—>| sou | B<1>HHBYT|

Pucynok 4 — brok-cxema reneparopa UI'JIA-MKVY-4:

BOII - 650k popMHUpOBaHUS LMKIOrPAMMBI HCIIBITATENEHOTO UMITyIibea; BY C — 6ok
YIPaBJICHHs U CYSTUNK UMITYIIbcOB; BN — 6510k opMHUpOBaHHs BpEMEHHBIX HHTEPBAJIOB,;
BOII — 6ok hopMupoBaHusI LUKIAa MHOTOKpAaTHOTO yaapa; BYT — 6ok ynpaBieHus TH-

puctopoM; [IBY — noBBICHTETbHO-BEIIPIMHUTENBHOE YCTpoiicTBO; BEH — 610K eMKOCTHBIX
nHakonmreneit; TK — ympasnsemsrit Tupuctopusiii kommytatop; BH — G1ok Harpy3ok;
BPK - 610K pa3psina HakonuTensHOTo KoHaeHcatopa; BAO — 6oproBoe aBuanoHHOe 000-
pynoanue; BIT— 6ok mutanus BPK
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— nepexmoyarens VCIIBIT. YPOBEHD cinyxut /i ycTaHOBJICHHUS YPOBHSA
HCIBITAaTeIbHOTO HanpspkeHus reHepaTopa UTJIA-MKY-4 u nmeer nsTh HOI0XKe-
HHK: «1», «2», «3», «d», «5»;

— nepexmoyarens UHTEPBAJI, CEK ciayxur aas ycTaHOBIEHHUS BpEeMeEH-
HBIX MHTEPBAJOB B IMKIOIPAMME MEXJy HCIBITATEIbHBIMU MAaKETAMH M HMEET
IISATH TTOJIOKEHUH: «OTHOKPATHBINY, «10%», «20%», «40», «60»;

— tabno KOJIMYECTBO YJIAPOB cityHuT Uil yCTaHOBJICHHS KOJIHMYECTBA
HCTIBITATEIbHBIX NTAKETOB B 33IaHHOM IIUKJIOPaMME MHOTOKPATHBIX YAApOB;

— nepexmoyarens [IOJIIPHOCTD cinyuT 1711 yCTaHOBJICHHUS MOJSPHOCTH
BBIXOIHOTO HAIPsHKEHUS (TI0JIOKUTEIEHOM NI OTPULIATEIILHOM);

— kHonka CTAPT ciyxut s 3amycka reneparopa UI'JIA-MKVY-4;

— kaonka YCTAH. st ycTaHOBIIEHUS! KOJIMYECTBA HCTIBITATEIbHBIX TAKETOB
(U1 yMEHBIIEHHS ATOTO KOJIMYeCTBa — IoJb30BaThest kHonkoit CBPOC);

— kHonka CBPOC cuyxut g octaHoBku reneparopa HWIJIA-MKVY-4 u
cOpoca paHee YCTaHOBJIEHHOTO KOJIMYECTBA HCIBITATEIbHBIX MTAKETOB J10 HYyJIS;

— ceroauon MHJI. UMII cimyxut s GUKcay KaXI0ro HUMITyJIbCa B UC-
IBITATETILHOM ITaKeTe.

Pucynok 5 — Pacnionoxenue 31eMEHTOB BHYTpH Kopnyc; reHephampa UI'JIA-MKVY-4

Ha 3amneit manenu renepatopa UIJIA-MKYVY-4 pacnonoskeHs! crenyromiye
OpTaHbl YIPaBICHUS] 1 KOHTPOJIA:

— KIemMMa _|  CIyXMT JJisl ojKmouenus reneparopa UTJIA-MKY-4 k koH-
TYpY 3a3€MJICHHUS;

— pazsem CETH (~ 220 B) cayxur 111 NOAKIIOYEHHS K TEHEPATOPY
HTI'JIA-MKY-4 ceteBoro xaboens;

— «4A» u «4A» — IpeJOXpaHUTENH;

— paszsem BBIXO/I cmy>XuT a1 HOOKITIOUCHHUS K TeHEPAaTOPy BBIXOJHOTO Ka-
0ex1s 1 nanee K UCIBITYEMOMY H3/EITHIO;

— perynstop PEI'YJIMPOBKA U,,, «MeHblIe» - «O0MbILIE» CIYKHUT IS yc-
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TaHOBKH HOMMHAJIBHOT'O 3HAYCHUA Ugap B 3aBUCUMOCTH OT HAIIPSAKCHUA B CCTU
NIEKTPOITUTAHHUS.

Bbnok-cxema renepatopa UI'JIA-MKYV-4 npusenena Ha puc. 4.

Pacnonoxxenue 3neMeHTOB BHYTpH Kopiryca reneparopa UI'JIA-MKVY-4 npu-
BEJICHO Ha PUC. 5 (BUJ CBEPXY IIPHU OTKPBITOH KPBIIIKE).

PesysabTaThl arrecTanuu reHeparopa. Ha puc. 6 mpuBeneHs! ocLUILIO-
rpaMMBbl BBIXOIHBIX MMILYJILCOB HANPSHKEHHS IEPBOro yaapa (GopMbl «4» MOJIOKH-
TEJIBHOU U OTPULATEIBHON MOJAPHOCTEN AJIs 5 YPOBHA UCIIBITAHUH.

Ha puc. 7 npuBeneHa nyMKiIorpaMMa HUCIBITATEIBHOTO MaKeTa BUIA «MHOTO-
KpaTHble ynaps» u3 14 ynapoB obOuied aiuTenbHocThIo 1,36 c.

Cxema ucnbrrannit BAO ¢ MJIC npuBeznena Ha puc. 8.

cros crom
[] [
Toomc @ G00E H g @ emc @ -ame
saspe @  soow 0 tme @ ason
assouc  aswn At Ak

— T =

TG w7 e e D Sipi
Pucynok 6 — Tumosble OCIIMIIIOrPaMMBI BRIXOAHBIX UMITYJIECOB HANIPSHKEHHS IIEPBOTO
ynapa GopMsl «4» 5 ypOBHS NOJIOKHUTEIBHON M OTPULIATEIILHON TTOJSIPHOCTEH

Tek Cton

2 3 4 567 8 91011 12 13 14:

C : —@® 200 W
10M Touek

PucyHnok 7 — ITukIorpaMma HCIIBITaTENBHOTO [TAKETa BUJIA «MHOTOPA30BbIC YAAph»

n3 14 ypapos obmieit umrensHoCThIO 1,36 ©
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HI'JIA-MKY-4

10\2|0 /0
OJTHO- N 260
KOJIUYECTBO KPATHBIN Q
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YVCTAH. cppoc CTAPT

3
2.3 4
b D HCIIBIT. YPOBEHB :|= >_

Pucynok 8 — Cxema ucneitanuii BAO: UT'JIA-MKVY-4 — ucnbiTaTenbHbIA TeHepaTop;
MIJIC — mexo6n0unas nuaus cBsazu; BAO-1, BAO-2 — ucnbiTiBaeMoe 000py10BaHIE

BouiBoabl: Pazpabortan u cozman renepatop MIJIA-MKYVY-4, koTopsrii mpo-
e MepBUYHYIO aTTecTaruio ¢ ydactueM npencraButeneit [Tl «XappkoBcran-
nmapTMerpororus». [IporpaMmma u MeToamka arrectanun paspadorana B8 HUITKU
«Momuaus» HTY «XIIW». ['enepaTop BBENEH 3KCIIYaTaLMIO U YYaCTBYET B UCIbI-
TaHnsAX BAO Ha BOCHIPHMMYHMBOCTB K NEPEXOIHBIM MPOIIECCAM, BEI3BAHHBIM MOJI-
HHUEH METOJJOM «MHOTOKPATHBIE yIapbD».

Crnncok jutepatypbl: 1. ED-14G:2011 Environmental conditions and test procedures for airborne
equipment. 2 KT -160D. YcnoBus KCILUTyaTallu H OKpY Kalolieil cpeasl sl 00pTOBOr0 aBUALHOHHOTO
obopynoBanus. (Buemnue Bo3nelictBytonue dakropsl — BBD). TpeGoBanust, HOpMBI X METOJbBI UCIIBI-
tanuid. Pasgen 22.0 BocnpumMYMBOCTH K IIEpPEXOAHBIM HPOLECCAM, BBI3BAaHHBIM MOJHHEH. / AP-
MAK._2004. 3. I'enepatop ajs NPOBEACHUS MCIBITAHUN OOPTOBOrO aBUALIMOHHOTO 00OPYIOBaHUS Ha
BOCIIPHMMYHMBOCTE K IEPEXOJHBIM IIPOIlECCaM, BBI3BAHHBIM MOJHHEH («MHOTOKpATHBIE ynaphi») 4
¢dopmer UT'JTIA-MKYVY-4. PykoBozactBo no skcrutyaranuu UI'JIA-MKVY-4.000.000.000 P3.

Bibliography (transliterated): 1. ED-14G:2011 Environmental conditions and test procedures for
airborne equipment. 2. KT-160D. Uslovija jekspluatacii i okruzhajushhej sredy dlja bortovogo avia-
cionnogo oborudovanija. (Vneshnie vozdejstvujushhie faktory — VVF). Trebovanija, normy i metody
ispytanij. Razdel 22.0 Vospriimchivost' k perehodnym processam, vyzvannym molniej. 3. Generator
dlja provedenija ispytanij bortovogo aviacionnogo oborudovanija na vospriimchivost' k perehodnym
processam, vyzvannym molniej («mnogokratnye udary») 4 formy IGLA-MKU-4. Rukovodstvo po
jekspluatacii IGLA-MKU-4.000.000.000 RJe.
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