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Elif Ebru Ermis, Cuneyt Celiktas. Ilpume-
HEHHE MeTOIa BpeMEeHHbIX u3MepeHuii. — 5 c., 7 puc.

IMockonbKy B criekTpax [-pacrnaga [-4acTHIBI MOTYT
MMETD JIIOOYIO SHEPTUIO OT HYJISI 1O MAaKCMMyMa, HU3KO-
SHEpreTUYECKasT JacThb [3-CITeKTpa CKPBIBAaeTCS B DJIEK-
TPOHHBIX IIYMax PEerMCTPUpPYIOIIEro ycrpoiicra. Hamu
MPEIUIOKEH SKCIIEPUMEHTAIbHBIN METO/ BbIACIEHUS CHUT-
HaJIOB OT 3-4acTuIil B M3GpaHHON YaCTH IITyMOBOTO CITEK-
Tpa B HM3KOIHEPIeTUYECKOM YaCTU CIEKTPa MCTOYHUKA

204T] MeTOnOM BPEMEHHOMN TPUBSI3KHU C TIOCTOSIHHBIM I10-
poroM. [MonyyeHHbIe pe3yabTaThl MOKa3aau, YTO Mpemia-
racMblif METO[ BITOJTHE YCITCIITHO BBIAEISIET UMITYJIBCHI OT
B-gacTuir cpeam myMOBBIX curHaNOB. CresiaHo 3aKiToUe-
HUeE, YTO VMCITOJIb30BAaHHBIN METO/ ITO3BOJISIET OTACISATh HE
TOJILKO IITYMOBBIE CUTHAJIBI, HO TaKXKe W pa3NessiTb UM-
MyJbChl OT YAaCTUIL pa3HbIX TUIIOB, HANlpUMeEp, OTAEJSTh
curHajbl (poHa OT CUTHAJIOB MCTOYHMKA, YTO YJydllaeT
BO3MOXHOCTH ACTCKTUPOBAHUSI.

Anekcees B.A.,backos BAA.,Bapdpoaomee-
Ba E.A.,, JIlpouos B.A., JIsBoB A.N., Koasn-
nos A.B., Kpeuetros I0.®., Iloaauckuii B.B.,
Cunopun C.C. DHepreTHuecKne XapaKTepPUCTHKHU JIBYX-
KAHAJIbHOTO CIMHTWLISIIMOHHOIO CHeKkTpoMerpa. — 7 C.,
6 puc.

TIpencraBieHbl pe3ylbTaThl KAJIMOPOBOK IBYXKaHaJIb-
HOTO CHUHTWJUISIIMOHHOTO CIIEKTPOMETpa TOJIIMHOMN
0.5X), BBIMIOJTHEHHBIX HA KOCMUYECKUX MIOOHAX U My4Ke
BTOPUYHBIX KBa3MMOHOZHEPreTUUYECKUX 3JIEKTPOHOB C
sHeprusiMu ot 3 1o 100 MaB yckoputesst “Ilaxpa” ®usn-
yeckoro nHctutyTta um. I1.H. Jle6beneBa PAH. Perucrpa-
LIMsI CBETOBBIX CUTHAJIOB B CIIEKTPOMETPE OCYIIECTRIISIIIACH
(hoTo3aeKTpOHHBIMU YMHOXUTEIIMU PDY-52. O6Hapy-
JK€HO, YTO 3aBUCHMOCTH OTHOCHUTEJILHOTO 3IHepreThuye-
CKOTO pa3pellleHus] OTAEIbHBIX KAHAIOB CIIEKTPOMETpa OT
SHEPTUU BJIEKTPOHOB WACHTUYHBI. [Ipy sHeprum siek-
TpoHOB £ = 32 M3B oTHOCUTEIBbHBIE HEPIeTUIECKHE pa3-
pellleHUsT KaHajioB CITeKTpoMeTpa cocTtaBwin ~11%, a
CYMMBI CUTHAJIOB 000MX KaHaJIoB ~7%.

I'ypos 10.B., lanymkuun C.B., Po3zos C.B.,,
Cananykosckuii B.I.L,Yepusimen B.A. Meron Boc-
CTAHOBJIEHNS CIIEKTPOB KOPOTKONPOOEKHBIX YACTHIL B PeaK-
HUAX MONIOMIEHUSA T -Me30HOB. — 8 C., 6 pucC.

OrmnucaH MeTon BOCCTAaHOBJIEHUSI CHIEKTPOB KOPOTKO-
MPOOEXKHBIX 3aPSKEHHBIX YacTUIl B IKCIEPUMEHTax IO
KUCCJIEAOBAHUIO TIOMIOLIEHUSI OCTAHOBUBIIMXCS TTMOHOB
aapaMu. JIaHHBIA TIOIXOI OCHOBaH Ha WCITOJIb30BaHUU
MOHUTOPHOI CHCTE€MBI, COCTOSIIIE U3 IBYX Si-IeTeKTO-
pPOB, U “XXMUBOI” MUILIEHU, B KAYECTBE KOTOPOIi TAKKE MC-
nonb3yeTcs Si-meTeKTop. AHaAIM3 NHGOPMAIIMKU OTHOBpPE-
MEHHO C MOHMTOPHBIX JHETEKTOPOB U “XXMWBOI” MMILIEHU
IMO3BOJISIET OMPEISIUTh [TyOMHY OCTAaHOBKY MUOHA B MU-
meHu. ITokaszaHo, 9YTO MCITOJb30BaHWE TTPENCTaBICHHOTO
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MeTona “TIpUlIeIMBaHUs” TTO3BOJISIET KOPPEKTHO BOCCTa-
HaBJIMBaThb OJHEPreTUYeCKHUe CIEKTPhl M30TOIOB TIeus
3He, “He B nnanasoHe sHepruii 16—35 MaB mpu ucnonb-
30BaHUM MULIEHeH ToaumHoi ~0.1 T/cM2.

Kyssmun E.C., Bokyuasa I'1.,3umuun U.I0.,
Kpyraos AA., Kyuunckunii H.A. U3srorosnenue u
XapaKTePUCTHKN KOMIO3UTHBIX CIHUHTHLIATOPOB HA OCHOBE
JUTHEBOrO cTekaa. — 11 c., 7 puc.

Pa3zpaboTaHbl 1 U3roTOBJIECHBI 0OOpa3Ibl KOMIO3UTHBIX
CHMHTWLISITOPOB, COCTOSIIINX U3 (hparMeHTOB JIMTUEBOTO
crexisia NE 912, pacnosoXeHHbIX B OpraHU4YecKoi MaTpu-
1re. OOpaslLbl U3roTaBIMBAINCh pasMepamMu P40 X 2 MM 1
¢ KOHIIEHTpaluei TuTreBoro crekia 25, 30 u 35%. B ka-
YeCTBE HEUTPaJIbHOM MaTPUILIbl MCIIOJb30BAJIUCh SITOK-
CUJIHASI M aKPUJIOBasi CMOJIbI, @ TAKXKE CUJIMKOHOBBII KOM-
mayHa. McnbiTaHusi o6pa3oB MPOBOAWINCH B COCTaBe
CHMHTWUISIIMOHHOTO IeTeKTOpa Ha ITy4YKe TeTJIOBbIX Hell-

TPOHOB U C UCTOYHUKOM Y-KBAaHTOB %0Co. Onpenemnsncey
3(beKTUBHOCTD PEerncTpalry TEIJIOBBIX HEHTPOHOB U Y-
YYBCTBUTEILHOCTb B CPaBHEHUN ¢ TOMOTEHHBIM CTEKJISTH-
HBIM CHMHTUJUISITOpOM. [lonydeHHble pe3yJbTaThl TOM-
TBEPAMIN BO3MOXKXHOCTb CHVDKEHUSI Ha JBa IOPSIIKA YyB-
CTBUTEITBHOCTHU IETEKTOpA K Y-KBAHTaM 3a CUCT He3HAUM-
TesibHOro (50%) cHikeHust 3 HEKTUBHOCTU PErMCTPALIMU
HEUTPOHOB.

OJIEKTPOHUKA 1 PATMOTEXHUKA

Song Li,Peng Fan,Jingming Gao, Hanwu
Yang, Dongqun Chen, Baoliang Qian. A Com-
pact Repetitive High-Power Pulse Generator based on Air-
Cored Pulse Transformer. — 5 p., 8 fig. (my6aukyercst TOJb-
KO B aHIMiickoit Bepcuu [1TD).

A compact repetitive high-power pulse generator, which
could be used for high voltage applications including high
power microwave and low temperature plasma, is described.
Stray resistances which influence the performance of the
generator were discussed and numerically optimized. Then,
the high-power pulse generator was built in our laboratory.
Experimental results show that pulses with peak power of
30 MW, peak voltage of 87.6 kV, and rise time of 60 Us, ap-
proximately, were obtained on a capacitive load of 200 nF.
The repetitive rate was 10 Hz and the generator has success-
fully worked for over 10000 shots for high voltage applica-
tions.

Kapkos SA.E., MomkynoB C.HU.,, Pe0-
poB UE., Xomuu B.IO.,, AMmmukos B.A. I'enepanus
NPSAMOYTOJIbHBIX MMITYJIbCOB HA 0a3e BICOKOBOJIBTHBIX KOM-
MYTATOPOB HA TPAH3WCTOPHOIW OCHOBE MpH padoTe B CHH-
XPOHHOM M ACHHXPOHHOM pexkmMax. — 12 c., 10 puc.

PaccmoTpeHbl nBa peXruMa — CUHXPOHHBIM U acUH-
XPOHHBIN — PabOThl BBICOKOBOJIBTHOTO UMITYJILCHOTO Te-
HepaTopa Ha OCHOBE MapalieIbHO COeMMHEHHBIX BHICOKO -
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BOABTHEIX KomMyTatopoB (BBK) mist dopmupoBanus
MPSIMOYTOJIbHBIX UMITYJIbCOB. B CHHXpOHHOM peXuMe 10-
CTUTHYTa KpyTu3Ha (poHTa HapactaHus 336 B/HC mipu
nonkmoueHnun yetbipex BBK u 188 B/Hc nipu moakitoue-
Huu onHoro BBK Ha pe3uctuBHoii Harpyske 330 OM 1pu
nurampliieM HarnpsbkeHuu 8 kB. MccinemoBaHa 3aBucCH-
MOCTb JJTUTEIbHOCTU HapacTaHUsI BBICOKOBOJIBTHOTO UM-
IMyJIbCA OT YPOBHS MUTAIOLIETO HATIPSIXKEHUS Y KOJIUUeCTBa
kommyTupyembix BBK. 7151 ciiyyast acCHHXpOHHOTIO pexXu-
Ma IOCTUTHYTHI YacTOTa CJIeOBaHUS UMMYIbCcOB 4 MI1 u
3bheKTUBHOCTDL 75% mpu MOIIHOCTU B Harpyske 41 KBT.
Ha npumepe MoaeaMpoBaHus TIOKa3aHO BJIUSIHUE YaCTO-
Thl KOMMYTAllUM Ha TMapaMeTpbl QOPMUPYEMBIX UMITYJIb-
COB Ha Harpyske.

Kosnos A.A., Kosnos A.B., Illypynor A.B.,
I'yces A.H. Baok 3anycka ynpaBjisieMoro pa3psilHUKa. —
5c., 3 puc.

OrmucaH 6JI0K 3aITycKa yIpaBJisieMOro pa3psIHUKa TH-
na PBY-43. /i 3amycka HUCIIOIb3YeTCs ONTUYECKU UM-
IyJIbC C TeHEPaTOpa CUHXPOUMITYILCOB, TTOCTYMAIOIINIA Ye-
pe3 TIaCTUKOBBIN CBETOBOI Ha (hOTOMPHEMHHMK OJI0Ka 3a-
mycka. AMIUIMTYIa MMITYJIbCa HaIlpsDKeHUs 3ammyckKa (mpu
OTCYTCTBMU TTPO0Os YIIPaBISIEMOTO pa3psiiHUKA) HE MEeHee
7 kB. AMITnTyna UMITyJIbca TOKa 3arryckKa (Imocie Impo0ost
YIIPaBIIIEMOrO pa3psigHuKa) He 0ojiee 5 KA. OpOHT UM-
MMyJIbCOB HaNpsKeHUS 3ammycka He 6osee 0.1 MKc. 3agepk-
Ka OT BXOTHOTO CHHXPOUMITYJIbCA IO MOSIBIICHUS HaIpsi-
JKeHUs Ha BbIXoJle 0yioKa 3arycka He 6osee 0.5 Mkc. biok
3arycka He TpeOyeT OOIOJHUTEIbHOIO 3JIEKTPUUYECKOTO
muTaHus. [TuTaHue ocyliecTBIsIeTCsl OT eMKOCTHOTO Ha-
KOTIUTEJISI Yepe3 BHICOKOOMHBIN pe3uctop. Makcumab-
HBII TOK TTOTpebyieHns He npeBbilnaeT 1 MA. Pabouee Ha-
MpsoKeHEe eMKOCTHOTro HakormTe st oT 1 go 50 kB.

Koporkos C.B.,, Kmoaukos A.J., Kopo-
TKO0B JI.A. UccienoBanue peBepCUBHO BKII0YAEMbIX TUHU-
CTOPOB B HETPAJUIIMOHHOM peXXMMe NepeKIIouYeHns] CyOMUK-
POCEKYHIHbIMH UMITY;IbCAMHU TOKA ynipasjienus. — 12 c., 9 puc.

IpuBeneHbl pe3yabTaThl ONTUMU3ALUMKA MOIIHOTO
KOMMYTaTopa, COCTOSIILIEro U3 6Jioka peBepCUBHO BKIIIO-
YaeMbIX TMHUCTOPOB C TMaMETPOM CTPYKTyp 50 MM, Gyioka
3arycka IMHUCTOPOB U JAPOCCES C HACHIIAIOIIMMCS Cep-
JIEYHUKOM, KOTOPbI 00ecrieunBaeT yMEeHbIIIEHUE MOLIHO-
cTy 6JI0Ka 3arycKa ITyTeM CO3MaHMsl 3aepKKU pPe3KOro Ha-
pacTtaHMs OCHOBHOTO TOKa MPU MPOTeKaHUM TOKA YIIpaBjie-
HUSI,  UMEIOLLET0  IPOTUBOMOJIOKHYIO  TOJISIPHOCTb.
IlokazaHo, 4To TpedyeMoe M1 CYLLECTBEHHOTO YMEHbIIIe-
HUS 1a0ApUTOB U MHAYKTUBHOCTU JPOCCENST yMEHbIIIEHUE
TPAAMLIMOHHONW MUKPOCEKYHIAHOU IJIMTEJIbHOCTU 3aIlyC-
Karollero BO3AeMCTBUS 10 HECKOJIBKUX COTeH HAHOCEKYH]T
HE TIPUBOJUT K YBEJIMYEHUIO TTIOTEPh SHEPTUU B TUHUCTO-
pax, €clii TOK YMpPaBJIEHUSI UMEET TOCTAaTOYHO OOJIBbIIYIO
aMIUTUTYOy, U BeJIMYMHA 3aIyCKaloIIero 3apsiga He u3Me-
HseTcsa. OnucaHa KOHCTPYKIIMSI OINTUMU3UPOBAHHOTO
KOMMYTaTopa, MMeMIIero MHAYKTUBHOCTL ~200 HIH u
pabouee HanpstkeHue 16 kB. ITokazaHa BO3MOXHOCTb €70
JIOJITOBPEMEHHOTO MCTIOIBb30BaHUS IS KOMMYTAllM UM-
MyJIbCOB TOKa ¢ amIuiutynoii ~100 KA, HapacTaloux co
ckopocTbhio ~30 KA/MKC.

OBIIIAA DKCITEPUMEHTAJIbHAS TEXHMUKA

Bhuvaneswari C., Abitha Memala W. Com-
parative Analysis of Resonant Converters for X-ray Genera-
tor Tube. — 8 p., 11 fig. (my6aMKyeTCs TOJIBLKO B aHIJIMIi-
ckoii Bepcuu I[1TD).
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High voltages are the need of the hour as they have wide
applications in testing, transmission, and Distribution. The
industries are more using the high voltages for various Pur-
poses. This work proposes a Resonant Converter for gener-
ation of high voltages for X-ray Generator tube. X-rays gen-
erator when used in industries for non-destructive testing
gets heated up due to continuous usage. To reduce the heat,
the losses developed in the X-ray generator tube are re-
viewed and the ways of reducing the losses are proposed.
The various topologies of resonant converters are compared
and LCC Resonant Converter has been selected based on
the capability of High Voltage and High Efficiency genera-
tion. Various losses such as switching losses and conduction
losses have been calculated for LLC, CLL, and LCC Reso-
nant Converters. Based on the calculation of losses, LCC
Converter has been simulated in open loop and closed loop
with PID Controller and Fuzzy Logic Controller in MAT -
LAB Simulink. The output voltages, efficiency, and time
domain specifications have been studied and also compared
with simulation of Fuzzy Logic Controller. The Fuzzy Log-
ic controller serves as the best controller from the time do-
main specifications.

I'puropnena n.r., Maxkapos AA.,
Kopdp A.-H.,, CanaxyraunoB I[.X. CpaBHUTeIbHbIE
XapaKTePUCTUKH METOI0B U3MEPEHHS CIIEKTPOB UMITYJIbCHO-
TO PEHTTeHOBCKOro u3Jjyyenus. — 7 c., 4 puc.

IlpoBeneH anamm3 Hambojee 3(EHOEKTUBHOIO METOIa
CMIEKTPOMETPUU UMITYJIbCHOTO PEHTTEHOBCKOTO M3Jyye-
HUS TOpsiveil T1a3Mbl — MeTola (PUJIBTPOB TTOMIOIICHUSI.
Merton peaqn3oBaH Ha OCHOBE MHOTOKAaHAJbHBIX CITEK-
TPOMETPOB C MCIIOJb30BaHMEM MeTona 3(PdeKTUBHBIX
SHEPruii 1 MaTeMaTUUYEeCKOTO MOJICJIMPOBAHUS TTPOLIECCOB
pervucTpanuy UMITYJbCHOTO PEHTITeHOBCKOTO M3JIyUYeHUS.
C 1enbio JaIbHENIIIero pa3BUTUSI METOIOB BOCCTaHOBJIE-
HUS CIIEKTPOB UMITYJIbCHOTO PEHTI€HOBCKOTO U3JTyYeHUsI
U OIpenesieHus] UX TOYHOCTU CO3JaH W3MEPUTEITbHBIN
CTeHII Ha OCHOBE HMMIYJbCHOM PEHTTCHOBCKOI TPYOKM.
Pa3zpaboTaHHbIil CcTeHI IMoOKa3ajdl TOYHOCTb WM3MEPEHUS
CIIEKTPpa UMITYJIbCHOTO PEHTTEHOBCKOTO M3JTyYEHMST METO-
oM (DUIBTPOB MOMIONIEHUS, CPABHUMYIO CO CIIEKTPab-
HBbIM aHaJIM30M MMIYJIbCHOTO PEHTITEHOBCKOIO HU3Jydye-
HUS.

Hdoaros A.H., Kanayun H.A.,, IIpoxopo-
BuY JI.E. MeToa ucciienoBanusi HAHOCEKYHIHBIX MpoIlec-
COB B IJIa3Me MUKPOIIMHYEBOro pa3psana. — 14 c., S puc.

OmnucaHa MeTOIWKA U TIPUBEIEHBI Pe3yIbTaThl UCCIIe-
TMIOBaHWI MTPOCTPAHCTBEHHOM CTPYKTYPHI M1 TMHAMMKM M C-
TOYHUKOB PEHTTEHOBCKOTO U3TYYEHMS B TJIa3Me MUKPO-
MUHYEBOTO pa3psaa. [IpruMeHeHHast METOIMKA TTO3BOIMIA
OCYIIIECTBUTH BpeMEHHYIO ITPUBS3KY IpoIiecca YyCKOPEHUs
9JIEKTPOHOB B KBa3MCTAaTUYECKOM BJIEKTPUUYECKOM IT0Je
PE3UCTUBHOI MPUPOIHI K ITpolieccy GOPMUPOBAHUST MUK~
POTEPETSIKKY B Z-TIMHYE B CPENe TSKEIbIX JIEMEHTOB C
HaHOCEKYHIHBIM BPEMEHHBIM pa3peleHueM.

Cranmuun B.M.,, Muxees I M. @oroBosibTanye-
CKMii MeToJ, onpejesieHus: “ObICTPOii” OCH YeTBEPTHBOJIHO-
BBIX ILIACTHHOK. — 9 c., 3 puc.

IIpennoxeH npocToii MeTOa onpeaeieHus “ObICTpoii”
OCH YETBEPTbBOJIHOBBIX IJIACTMHOK, OCHOBAHHBIN Ha pe-
TUCTPallY BOZHUKAIOIINUX B TNIEHOYHBIX CTPYKTYpax Io-
BEPXHOCTHBIX (DOTOTOKOB, 3aBUCSIIUX OT HaIpaBJICHUs
BpallleHUSI BEKTOpa 3JEKTPUUECKOTO MOJIsI I1a/aloliero
HUMITYJIbCHOTO JIa3epHOTO U3JTyYeHMs. B KauecTBe moisipu-
3allMOHHO-YYBCTBUTEIbHBIX TJIEHOYHBIX CTPYKTYP MOXHO
HCTONIb30BaTh cepedpo-namuiaauenbie (Ag/Pd) HaHOKOM-
MMO3UTHBIE TIJICHKH, U3TOTOBJICHHBIE 10 TOJICTOTJIEHOYHOM
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TEXHOJIOTMH, a TAK}Ke TOHKME HAaHOKOMITO3UTHBIC TNIEHKHU
CuSe/Se, cMHTE3UPOBAaHHbIE METOIOM BAKYYMHO-TEPMMU -
YeCcKOro HambUleHUs1. Pa3paboTaHHBI METOM ITO3BOJISIET
ONepaTUBHO OIIPENEISATD “OBICTPYIO” OCh YeTBEPTHBOJIHO-
BBIX TUIACTMHOK, pabOTaloNIMX B IIMPOKOM AUaIa3oHe
IJIAH BOJIH, OT 266 1o 4000 HM, 6e3 UCMOJb30BaHUS 10~
MTOJTHUTEJIBHBIX ONTUYECKUX TTPUCTIOCOOICHUIA.

Tapauuk H.B.,, Bapwxun I.B., ®Peawk J.0.
CBepxnpoBOAHMKOBAS] MATHUTHAS CHCTEMa CIEKTpoMeTpa
SIEPHOTO0 MATHUTHOTO pe3oHaHca Ha wacrote 400 MIu. —
8 c., 2 puc.

IMpuBeneHbI pe3ynbTaThl pa3pabOTKU U UCCIET0BAHU
CBEPXIIPOBOAHUKOBO MAarHUTHOM CUCTEMBI C UHAYKIIUEH
MarHutHoro 1oyt 9.5 Tn g criekTpoMeTpa sIIEPHOTO
MarHUTHOTO Pe30HAaHCa BLICOKOTO pa3pelieHns] Ha YacTo-
te 400 MI1. ITokazaHa BO3MOXKHOCTb MOJIYYEHUST BHICOKO-
OITHOPOIHOTO 1 CTAOMJIBHOTO MAarHUTHOTO TTOJISI C MHIYKIIM-
eir 9.5 T B coneHouge ¢ nMamMeTpoM pabovyero OTBepCTUS
>80 MM, U3rOTOBJIEHHOM 13 CBEPXIIPOBOIHNKOBOIO IIPOBO-
na craBa HT-50. TIpuMeHeHMe CBEpXITPOBOTHUKOBBIX
OOMOTOK KOMIIEHCAIIUM OCEBBIX U PaAUAIbHBIX TPaTueH-
TOB MarHUTHOTO I0JISI COJIEHOUIA TTO3BOJIMJIO YJIYUYILIUTh

onHoporHocTh ostsi ¢ 2+ 1072 10 5 - 108 oTH. en. B 06beMe
aMITyJIbl TMaMeTPOM 5 MM U BbicoToit 10 MM. Bricokast cta-
OMJIBHOCTb MAarHUTHOTO IIOJISI B “3aMOPOKEHHOM” PEeXHU-

Me Ha ypoBHe Topsinka 1078 oTH. en./4 mocTuraercs npu
TOKE B cojieHOuIe Ha 6—8% MeHbIIIe KpUTUYECKOTO.

OU3BNYECKHUE ITPUBOPHI UIA DKOJOI'NN,
MEJUIINHBI, BUOJOI'N

Jingxuan Ban,Lei Wang,Gang Chen. A plat-
form control algorithm for long-endurance hybrid inertial
navigation system with fiber optic gyroscope. — 14 p., 7 fig.
(my06JIMKyeTcsl TOIbKO B aHmuiicKoii Bepcuu [1TD).

Hybrid inertial navigation system is a new solution to in-
crease long-endurance navigation performance based on fi-
ber optic gyroscope. It relies on rotational mechanism
tracking navigation coordinate system and isolating carrier’s
angular motion with static error free, while realizing rota-
tional modulation at the same time. The output of gyro-
scope is always used to calculate control command. Howev-
er, the axis of gyroscope and the axis of motor are nonor-
thogonal because of rotation modulation and carrier’s
motion. Therefore, it is necessary to study an effective plat-
form control algorithm achieving both stabilization and ro-
tation modulation. The paper proposes a platform control
algorithm for tri-axis hybrid inertial navigation system. Ex-
periments are conducted to verify the method using a self-
researched hybrid navigation system. According to experi-
mental results, the proposed method has an advantage over
the traditional method.

Qunfeng Zeng,Hao Jiang, Qi Liu,Gaokai
Li. A method for measuring interlayer vacuum degree of the
LNG (Liquified Natural Gas) vacuum multi-layer insulation
pipe by temperatures. — 9 p., 10 fig. (myGauKyeTrcs TOJbKO B
aHmmiickoit Bepcuu I[1TD).

It is difficult to obtain the interlayer vacuum degree of
the LNG (Liquified Natural Gas) vacuum multi-layer insu-
lation pipe at any position, especially for pipes that are in
service. Thus, this paper proposes a method for measuring
interlayer vacuum degree of the vacuum multi-layer insula-
tion pipe by temperatures. A vacuum multi-layer insulation
pipe model was built to find the temperature parameters,
and a field investigation and experiments with a test bench
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were carried out to verify the simulation results. The exper-
imental results show that the simulation results have a good
reference value for actual measurement. This method for
measuring the interlayer vacuum degree will play an im-
portant role in the popularization of vacuum multilayer in-
sulation pipes.

Sinmaz E.K., Kocasecer M., Ayyildiz M.
The Effect of Book Preconditioning on Page-Turning Suc-
cess Rate during Automated Book Digitization. — 18 p., 5 fig.
(myO6nmmKyeTcsl TOJBKO B aHIuiickoii Bepcuu [ITD B pe-
xuMe Open Access).

The growing popularity of e-books and the adoption of
e-book reader devices have increased the need for book dig-
itization. Traditional flatbed scanners are easily accessible
and widely available; however, manual scanning of books is
tiring, tedious, and time-consuming when the book has ma-
ny pages. Developing automated book scanning instru-
ments at a low cost can allow more people to efficiently ac-
cess and execute the book digitization. In this study, we pro-
pose a cost-effective book scanner with an automated page-
flipping function. Our prototype uses a motorized moving
shuttle with a vacuum gripper to hold the page and a fan to
ensure the turning of the page in the correct direction and
number of times. A Raspberry Pi 4 takes pictures of the left
and right sides of the book using two digital cameras. When
the picture capturing process is completed, it combines pic-
tures into text-based digital formats such as PDF using
OCR technology. In our experiments, we scanned five differ-
ent books having different page numbers (120—700) with vari-
ous paper characteristics such as paper size (A4 and AS), paper
type (coated vs. uncoated), and paperweight (60—250 g/m?).
The results showed that we obtained less than 0.9% error in book
scanning when the paperweight was between 60—120 g/m?.
We achieved the most successful scanning with uncoated
paper type, A4, AS paper size, and 115—125 g/m2 paper-
weight. We observed that the unsuccessful page scan rating
decreased as the number of scanning repetitions increased.
The results also showed that it was challenging to turn the
pages of new books without encountering problems unless
pages were preconditioned by turning. We concluded that
three iterations of preconditioning are necessary for new
books to reduce errors in the page-turning process.

Aaykep H.JL., Apramonor A.C., Herr-
mann M. /lo3umMeTpryecKuii KOHTPOJIb B YTOJbHBIX IIAX-
TaX KaK Mepa NOBbIIIEHUs 0€30MaACHOCTH YIJieI00bIYn. —
14 c., 6 puc.

O6ocHOBaHa HEOOXOMMMOCTh MPOBEICHUS HO3UMET-
PUUYECKOTO KOHTPOJIST Ha 0ObEKTaX YIIeT00bIYM 1Tl BBISIB-
JIEHVSI BBICOKOM MOHM3aLUU Ta30IbUIEBOM CMECU B BO3-
nyirHoit cpene maxt. [Tpemiaraercst olleHKa MAaXTHBIX T10-
JIe TI0 TIOBEPXHOCTHOM IO3UMETPHMU IS BBISBICHMUS
BO3MOXHBIX yTe€UYeK Taza MpU HapyUIEHUU 1eJOCTHOCTU
MacCUBOB (pa3jIoOMbl, U3MEHEHME TTPOHUIIAeMOCTH TTOPO.
IpM BeieHUM pador). [IpuBomSTCS IpUMeEpPHI, NJUTIOCTPH -
pylolue NpuMeHeHUe JO3UMETPUN B PACCMOTPEHHBIX CU-
Tyalusix.

bukuyypuna M.M., BeikoB T.A., KoadecHnu-
kKoB SI.A., MakapoB AAH.,Octpeunos 'M.,Ca-
BuHoB C.C,, Tackaer C.IO.,, llynao NU.M. U3me-
penue (a3oBOro moprpera Myyka MOHOB B YCKOPHTEJIe-TAH-
JieMe ¢ BAKyyMHo#i u3oJsmueii. — 14 c., 11 puc.

OmHMM M3 YCKOpUTENIel 3aps>KeHHBIX YacTUIL ¢ OTHO-
CUTEJIbHO MaJIOK PHEPIueii 1 OTHOCUTEIHbHO OOJIBIINM TO-
KOM SIBJISIETCSI YCKOPUTEIb-TAHIEM C BaKyYyMHOI M30JIsI-
yeii, IpeaIoKeHHBIN 111 60p-HEUTPOHO3aXBaTHOM Te-
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parnuu U TJIAHUPYEMBIN K UCIIOJIb30BAaHUIO B PSIie NIPYTUX
MPUJIOXKEHU I, TpeOylolux 6oJiee yoaJleHHOro pa3Melle-
HUS HEUTPOHOTCHEPUPYIOILIEH MUIIEHU OT YCKOPUTEJIS.
B pa6ote npoBeneHo uamepeHue (pazoBoro MmoprpeTa Imy4-
Ka MOHOB U €r0 3aBUCUMOCTbD OT TOKa ITy4yKa MOHOB U CUJIbI
MarHUTHOI JWH3BI, (POKYCUPYIOIIEH IIy4YOK OTpHUIIATEIb-
HBIX MOHOB BOJOpOAa Ha BXoJ yckopuTesi. [lokasaHo, 4To
MOJEPHU3ALMSI MArHUTHOW JIMH3bI CHOCOOCTBOBaIa
YMEHbBIIIEHUIO cepruuecKoit abeppaiuu JUH3bl U YIyd-
IWIa Ka4YeCTBO IyyKa OTPULIATENIbHBIX MOHOB. YCTaHOB-
JIEHO, YTO SMUTTAHC IMyYKa UOHOB PACTET C YBEJIUUYECHUEM
TOKa Y TPOCTPAHCTBEHHBIN 3apsi BiauseT Ha (a3oBblit
IMOPTPET ITyYyKa MOHOB B TPAaKTe TPAHCTIOPTUPOBKM HU3KOIT
sHepruu. s KoMIieHcaluu neificTBUS NPOCTPAaHCTBEH-
HOTO 3apsifa Ha (pa30BbIii TOPTPET ITyuyKa MPOTOHOB U3ME-
HSIOT CUJIy MarHUTHOU JWH3BI. [lomydyeHHbIE BKCIiepu-
MEHTaJIbHbIEC TAaHHbIE CBUIETEIbCTBYIOT O TOM, UTO ITyYOK
MPOTOHOB MOXET ObITh TPAHCIIOPTUPOBAH IO MECTa ILia-
HUPYEMOTO pa3MEILICHUS HEUTPOHOTCHEPUPYIOLIEU MU-
1IeHu 6e3 no6aBeHUsT POKYCUPYIOIIMX 3JIEMEHTOB.

IInakos A.B., Teaxernn A.M. U3mepenue pacnpe-
JieJIEHUS1 YACTHIL M0 CEYEHUI0 TPAKTA YCKOPHUTES 1Jisl MOjie-
JIMPOBAHUSI MUKPOMETEOPUTOB C MOMOIIBI0O HHAYKIIMOHHOTO
maTyuka. — 11 c., 11 puc.

PaccMoTpeHbI MeToabI oIpene/ieHUsI KOOPAMHATHI T10
CEYECHUIO TPAKTa YCKOPUTEIIS TTPOJieTa MUKPOHHBIX YaCTHII.
TIpuBeneHbI pacyeTsl U pe3yIbTaThl MOIEIMPOBAaHUS pabo-
ThI JaTYMKA JIJIS1 UBMEPEHUsI pacrpeaesieHusT YaCTUI 11O ce-
YEHUIO TpaKTa YCKOPUTEJISI M JaHHbIE MPOBEICHUS DKCIIe-
puMeHTa. [TokazaHo, 4To pacnpeaeeHre YacTUIL Mo ceve-
HMIO TpaKTa Ha BXOIe B KaMmepy OJM3KO K HOPMaJTbHOMY
3aKOHY pacrpeneyeHus.

JIABOPATOPHAA TEXHUKA

Cao Yuxiao,Chen Chunjun, Deng Chao.
Hccnenoanue BUOPAIMOHHOrO BO3AEHCTBUS HA NMbe30Pe3H-
CTHMBHbBIi JATYHK AaBiaeHusa. — 16 c., 21 puc.

M3mepeHHast BeanyrHa OOKOBOrO JaBJE€HMSI Ha KOp-
IyC BBICOKOCKOPOCTHOTO Moe3/1a OyAeT 3aBUCETh OT BUO-
pauuii moesna B yCJIOBUSIX CIIOKHON MCITBITATEIbHOM cpe-
nbl. JlaHHast cTaThsl MOCBSIIEHA MCCIENOBAHUIO BIUSHUS
BUOPOYCKOpPEHUSI HAa M3MepeHHe OOKOBOIO IaBJIEHMUS,
BO3JIEMCTBYIOIIIETO Ha TIOBEPXHOCTh CTEH KY30Ba BBICOKO-
CKOPOCTHBIX 1oe310B. C 11e1bl0 U3yYeHUsT BIUSHUS BUO-
pauuii Ha Mbe30PEe3UCTUBHBIE JATYNKU NaBJIEHWS CO3aHa
JabopaTopHasl miatdopMa C COSOIUHUTENbHONH MydTOit
BUOpalMoHHOro nasjieHus. C 9KCIepuMEeHTAIbLHOM 1iaT-
¢opMbI cOOMpaloTCsl TaHHBIE BHIXOJHOTO CUTHAJIA Mbe30-
PE3UCTUBHOTO JaTyvKa [aBJIE€HUS TPU BUOPAIIMOHHBIX
Harpy3kax pa3Jn4yHoOi 4acToThbl. BbIXOAHbBIE CUTHAJIBI AaT-
YyuKa BUOpAILIU U JABJICHUS Pa3IeIsIFoTCs C TIOMOIIBIO Me-
Toma, ocHoBaHHoro Ha npuHiuuine EEMD (Ensemble Em-
pirical Mode Decomposition). ITyrem aHan3a pa3ImIHbIX
BUOpPAIMOHHBIX HATPY30K U BBIXOAHOTO CUTHAJA JaTyrKa
NaBJICHUS MOJIyYeHbl UX BHYTpEHHUE COOTHOIIeHUs . Kpo-
M€ TOTO, Pe3yJIbTaThl JAHHOTO UCCJIEI0BAHMSI AAIOT TEOpe-
TUYECKUE PEKOMEHIAIIMU Ui U3MEPEeHUsI KaK 0OKOBOTO
JaBJIEHUSI, 0Ka3bIBAEMOI0 Ha CTEHKN BBICOKOCKOPOCTHOTO
rnoesaa, Tak v AaBJICHUSI, 0Ka3bIBAEMOTO Ha MOBEPXHOCTHU
TPAHCTIOPTHBIX CPEACTB B IIPYTUX YCIIOBUSIX YCKOPEHHOI
Harpy3Ku.

MNPUBOPHI U TEXHUKA DKCIHEPUMEHTA  Ne 3

Gaofa Nie, Yuanling Lin, Xuhong Miao,
Yuhang Tang. Static and Dynamic Testing of a Nonlin-
ear Molecular Spring of Vehicle Suspension. — 10 p., 7 fig.
(ry6GMKyeTCsl TOJABKO B aHIIMiickoii Bepcuu [1T3D).

The paper explains a concept of a vehicle molecular
spring suspension whose stiffness in middle stage can be as
low as 13 N/mm. The design of this suspension spring on
the basis of a hydrophobic nanoporous material is intro-
duced. The test methods of determining the static and dy-
namic mechanical properties of the novel suspension spring
are described. The rationality of experimental design and
the accuracy of theoretical analysis is proved by the negligi-
ble error between experimental results and theoretical anal-
ysis. The vibration isolation test results show that the natu-
ral frequency of the suspension can be as low as 1.06 Hz.

Cmupuno AN, CoamaroB T.A.,, Dnexab-
MaH B.C. ITorpyKHoii MMKPOKPHOCTAT PACTBOpPEHMS IS
CBY-cneKTpoCKONWM W MATHUTHOTO pe3oHaHca. — 16 c.,
10 puc.

OnucaH aBTOHOMHBIT MUKpopedpukepaTop pacTBOpe-
HUSl, U3TOTOBJIEHHBII B BU/I€ BCTABKU B reJIMEBBII KPUOCTAT
CO CBEPXIPOBOASIIMM MarHuToM. B aToM pedprkeparope
mupKysinus SHe mo 3amonHeHHOMy cMechio SHe—*He
KOHTYpYy (MHMKCEep—TeII000MEeHHUK—HUCIIapUTEIb—KOH-
JIeHCATOP—TeTNJI000MEHHUK—MUKCEP) OOCTUTAaeTcsl OJia-
rojaapsi KOHAEHcCalMU MapoB CMECU Ha CTEHKaxX KOHAEHCa-
TOpa, OXJTaXIaeMOro BaHHOIT He, KOTopast OTKa4nBaeTCst
COpPOLIMOHHBIM HACOCOM, M CTEKAHWIO KOHAEHCATa B MUK~
cep nop aeiicTBUeM Ciibl TskecTu. C MUKCEpOM CBSI3aH
TETUUIONPOBOAOM PE30HATOP §-MUJIJTUMETPOBOTO THUATIa30-
Ha C UCCJiedyeMbIM 00pa31ioM, PacIlOOKEHHbBIM B LIEHTpE
CBEPXIIPOBOISIIIETO cojieHouaa ¢ nmojieMm 1o 80 kB. Uzy-
YyeHHe OT TeHepaTopa ¢ MOMOILbIO BOJTHOBOIOB MOIaIaeT B
pe3oHaTop, a MPOLIEAIIMi Yepe3 pe3oHaTOp CUTHal — Ha
nerektop. [eHepaTop 1 1eTeKTop HaXOAsITCS TTIPU KOMHAT-
Hoil Temmepatype. Ilpubop mpegHasHadeH IJIsI MUKPO-
BOJIHOBOI CITEKTPOCKOTIMM MarHUTHBIX MaTepUaJIOB TP
Temriepatypax B nuanazone ~0.09—3 K. Bpems nonnepxxa-
HUs TemIiiepatypbl Ha ypoBHe ~0.1 K cocrtaBisieT 4—6 u.
TlpuBeneHbl pe3ynbTaTbl TECTOBOTO 9KCIIEPUMEHTA 110 Ha-
OmoneHnI0 aHTU(MEPPOMATHUTHOTO pe30HaHCa B MOHO-
kpuctaiie MnCO;

INPUBOPBI U TEXHUKA
JEMOHCTPAIIMOHHOI'O 1 YYEBHOI'O
OKCIIEPUMEHTA

I'maskos B.H.,, PakuTun M.II. JleMoHCTpanHOH-
Hblii KCIIEPUMEHT 1O Pe30HAHCHBIM KOJE€OAHMAM MASITHHKA
JUIS CTYJAeHYeCKOro MPaKTHKyMa 1o (pusuke. — 8§ c., 5 puc.

Koneb6anus Ha cTyaeHUeCKUX ITpaKTUKyMaX IT0 MEXaHM -
Ke OOBIYHO M3YYaloTCs Ha MpuMepax CBOOOMHBIX Koyieba-
HUI1 MaTeMaTU4eCKUX U (pU3UYEeCKUX MaITHUKOB. BbIHYX-
NIeHHbIe KOJieOaHUsI U SIBJICHUE pe30HaHca, Kak MpaBuio,
paccMaTpuBalOTCsl B MPAKTUKyMax MO 3JEKTPUYECTBY Ha
npumepe RLC-koHTypoB. B maHHOI1 cTaThe IIpemiaraeTcs
OIMMCaHUe MPOCTOMN YCTAHOBKU, KOTOpasi COBMEIIAET B Ce-
0e MeMOHCTPAllMOHHYI0 HAIJISIIHOCTh MasiTHUKA U BO3-
MOXHOCTb HaOII0I€HUS SIBJIEHUI BBIHYKAEHHbIX KOJe0a-
HUIA, pe30HaHCa U OMCHMIA.
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