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B cmamve npedcmaenen cpasnumenshelii ananuz OCHOBHBIX mexHuueckux
XAPAKMEPUCTIUK MbE30MEKMPUHECKUX NEPEUYHBIX NPeobpasoeameneii yckopenust
sedyuux 3apybeacrerx pupm u OO0 «I'nobanTecmy. Ilo pesynomamam ananusa
onpedeneHbl NePCHEKMuUSHbIE HANPABIEHU PA3GUMUA  Nbe3031eKMPUYECKOl
BUOPOUIMEDPUMENLHOT ANNADAMYPbL.

nipeo6Gpasosarens, ycxopeﬂm.

KnioueBble  CnOBa:  NbE30JNEKTPHYECKHH  NEPBUYHBIN
BuOponpeoGpasoBares, aKCeNepPOMETP, NPEBAPUTENBHbIH YCHIUTE b,

000 «I'nobanTecr» - coenHaIM3HPOBAHHOE ﬂay‘mo-nponsaoncmeuﬂo:‘.
OpEeINpPUATHE C 3aMKHYTHIM LHKJIOM paango;rlm H H3TOTOBJICHHA H3MEPHUTENBHO! A
7 aTyphl. Jlata oCHOBaHHA T
Hamml(;ag:cigg?ge:y gpelfx 000 «I'nobanTect» _BhlllycKaeT 6onee 300 mo 3
NbE30JICKTPHYECKUX NEPBHYHBIX NpeobOpasopatened. IT1o BuﬁponpeoGpasoazu
(yckOopeHHs, CKOPOCTH, NEpPEeMEIEeHHS), NaTIHKH ngﬂmnqecxomﬁnasneﬂnx;a ;
YIApPHBIE MOJIOTKH, PeoOpa3oBaTeNif aKyCTHIECKOH 3MHCCHH, BU posmxmo{l] o
BHOPOKOHTpPOJUIEPHI, ABTOHOMHBIE NAaTYHKH MOHHTOPHHIA BHGpaHHPIVH ap.[1].
HasHaueHHe — H3MEpPEeHHs W aHaIW3 MEXaHHYeCKHX xone6a§nu H  yHapo,
BHOPOAKyCTHYEKCKHE HCCNENOBaHMA K HCIBITAHHS, HalpaBJICHHBIH Moxmropgour
TEXHHYeCKas IHATHOCTHKA NMPOMBILLIEHHOro 06Opy/AOBaHHs, arTecTauns paGouHX
MECT M [OpOMBIIUIEHHas caHuTapus. Ilpomykuus xomnaunuvnocrpeﬁonaa:e Ha
pOCCHICKHX W 3apybexHbIX peiHkax. KomudyecTBo morpebutenell 6bICTpO pacréT
yxe npesbimiaer 1000 npeanpustuii. B Tabmauax 1 u 2 npencraanenmﬁ TCXHH‘{G: -‘._
XapaKTEepHUCTHKU 00pa3loB MNbE303JIEKTPHUECKUX npeoﬁpawlna;enlz yc(x;;:ﬂ K
Beayuwux 3apyoexusix ¢upm PCB, Endevco (CILIA), Brue jaer )
Vibrometer (I1Iseitnapus) u OO0 «I'nob6anTecr» [1, 2, 3, 4, 5].
CpaBHATENBHBIA AHANM3 TEXHHYECKHX XAPAKTEPUCTHK IbE303IEKTPHIECK)
npeobpasoBaresieif yCKOPeHHH, MpeICcTaBiICHHBIX B Tabm. 1 u 2 noxaszl;sa;rgn ]
npeobpasoBarenn OO0 «I'o6aTect» He ycTymaoT, a MO pi b
XapaKTEPUCTHKAM TIPEBOCXONSAT aHANOTH BETyIIUX 3apyOeKHBIX q;gupM. o
Hanpumep, no onenke komrnauuu Bay Systems (UK), AP19 — onun u3 o
MHHHATIOPHBIX akcenepoMeTpoB B Mupe [6]. Ero NPHHIMITHATBHOE HA3HAYCHH 1
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WIMCPCHHE YCKOpEeHHS, Iie NOMOMHHTeNBHAS Macca npeobGpasoBarenss nommiHa
VIPEMHTBCS K abCoMmoTHOMY MHHHAMYMy. Macca AP19 (6e3 Kabens) — 0,14r. Uz-3a
MibIX rabaputos AP19 (xopmyc AKCeJIEpOMETpa MEHBIIIE CIHYEYHONH TOJIOBKH)
HIIAETCS OTHOCHTEIBHO MAJIOTyBCTBHTENIBHBIM, OH FEHEPHPYeT ciaGbie CHI'HAJIBI Ha
HWIKHX ypOBHSX yckopenus. Ho 3to nenaer AP19 upeansusv ms TIPUMEHEHHUS TIpH
UWIBHBIX ynapax, rae Gonee uyBCTBHTENLHEI akcenepoMerp Gyner meperpyxarts
Mo6o#t crangapTHBIE yeumaTes 3apsza.

Hanpumep, AP06 spisercs OIHHM U3 HH3KOYaCTOTHBIX
bponpeo6pasosaresneii. Ox paspabotan  mo «KocMuyeckoe
Mitepuanopenenue» UHctutyTa kpucrannorpaguu um. A.B. [lly6uuKosa PAH TS
WICTHBHBIX  BUOPO3AIIMTHBIX YCTpOHcTB  06opymoBamus Mexnynaponnoii
KOCMHYECKOH CTaHUK (MKC). Henons3oBanue AP06 TIO3BOJINIIO CHU3UTH HHXKHIOK
IPANKIYY YaCTOTHOrO IManaszona BHOPO3ANIHTHBIX YCTPOHCTB 10 0,2 I'u, B T0 Bpems
Wilic ryqmiee 3apy6esknble 06pasisl HMErOT HacTOTHEIA Juanason or 2l [7, 8]. Ha
oenose AP06 mo T3 IIHM «I COPCKOHCTPYKIHA», CO3NAH TaKKe ABTOHOMHLI
WIMCDHTENIbHBIH KOMILTEKC s KOHTPOJIA TEXHHYECKOTO COCTOSAHHS 3/aHul
YOOpY)KEHHH B 4acTOTHOM aManmasoHe o 0,1 I'y
WiMepenus 1o 14 nuei.

CaMBbIX

Tabnuua 1
ITvezoanexmpuyeckue nepeuunvie npeobpasosamenu c 3apadosvim evixodom
Tun Ocesas AMmuur. YacToTHsii Macca, IIpumeyanne
lipeobpasosarens, |  wyp-rs, AManaoH, | muanaso, r
(upma nK/g g I'n
" .{w’;::?em |02 20000 | 10..30000 | 0,14 MHHHATIOHSE
',.NI_)ZEZVCO Y 10000 | 5.10000 | o.14 MHHRaTIOpHb
ul ‘m_)lt}):j%em> 1 25.000 0,5...22 000 s mﬂzﬁf«;ﬁgﬂmﬁ
IiNl)i:sVCO 04 10000 | 5..10000 | 085 W euinntis: mincfl
e i 10 1000 | 2..7000 98 “”"%“6{,‘8')‘“”“
‘;;‘l.z_f drmi e 10 500 3..3000 | 300 o
3 gggem JI 1 1000 | 05..10000 | 45 STanommbii
3;?12 125 1000 | 02..5300 | 40 STanoRHkI
- )’;fj‘;m) 3 3000 | 1..10000 | 45 o61tero nasavenns
fioburTeers | ! 5000 [ 0510000 | s PR
A mg;nog’ecm 1000 10 0,01...2 000 165 BHCOKO‘[yBC’l‘BHTCﬂBHZﬂ]
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WA KT Yya Muyecyk
NbHpe aa KoHg
n epe / 2
““Onpunruuu"c Pobnewuun "P"60pocp Huu s I HayuyuHo-npakxTuuvueckan KOHPpepeHUMN A
Sove o s
reaee u"a"bﬂo—sxonouuq hoenin .‘l'ylﬂhnue npo6énems npubopocTtpoeHnnuas,
e c E .
AP12 K uoe APMATHKYM W COLUMANBHO-IKOHOMMUUYECKHUX HAY Ky

Hijinie  cepuifHBIE MBE303JEKTPHYECKHE NpPeoOpa3soBaTell yCKOPEHHS CO
oll JICKTPOHMKOH NOSBHIIKCH y Benyuled B oToif obnactu ¢upmsel PCB
A et masan, moa 3aperHcTpupoBaHHOM Mapkoif ICP (Integrated Circuit-
I0). Yacrs ycumaTens, BCTpaMBaeMas B IpeoOpa3oBaTelb, ABJISETCS

«Ino6wiTecry 0,04 100
8309 000 1 2..50000 n

Hbmoanexmpuqecxuene 6u WIMEPHTENIEHOTO KaHalla, COSXHHEHHOrO 10 HH3KOOMHOM ABYXIPOBOIHOM

. &‘mpoeyuoz 31:?ble npeo6;zagoga,,,e”u v ¢ ICP mpeobGpasoBarenssmu  perucrparopa. Ilpenmymecrsa ICP

Tun Kmponrukoi I - YCJIOBHAS IIPOCTOTA, CPABHHUTEbHAsA JEIeBU3HA Kabens U BO3MOXHOCTh

npeobpas., WikK JUiHEBIX kabenbHBIX JHHMH (mo 500M u Gonee). Mapka ICP co
bupra UM CTAJTa IPAKTHYECKH MEXTyHapOIHBIM CTaHJapTOM.

llepponayanbHO M IUTHTENBHOE BpeMsi BCTpOeHHble ycuiautean ICP B cuiy
WHEHHOCTH 0OBEMOB MPOM3BOACTBA ACJANUCH U3 IUCKPETHBIX JIEMEHTOB U IO
ol texHomormu.  IlocnenHee  NOKOJIEHHE — NBE303JIEKTPHYECKHX

silipasosatenelt YCKOPEHHs CO BCTPOCHHOM 3JIEKTPOHHMKOM BEAYIIMX KOMIaHHI
«ﬁogfn%,ig& ol [IPE/lyCUIMTENH B HHTETPATbHOM HCIIOJHEHHUH, YTO U ITO3BOJIMIO HM JIOCTHYH
@HA3BAHHBIX TpeuMyinecTB. KOMIPOMMCCHBIM pEIIEHHEM MOXET ObITh

4508B002 :
B&K MHHBATIOpHBL] QllieHMe YCHIMTENM 3a NpejeiaMH KOpIyca JaTyHKa, Halpumep, B Kopmyce

045-10 - Wnurens, xak 3To peamuszoBaso B AP2019. OpHako Takoe penieHue He
0 Mﬂﬂﬂa'ﬂopﬂun i | 2 ! pe

HWUAROJISCT  YMEHBIIMTh YPOBEHb LIyMa, M Jiaxe Hao0OpOT MPHBOAMT K €ro
TPéXKounonemu ]

YHIINYCHHIO B HU3KOYacTOTHOM obnactu. Ho ans BeicokodacroTHoro AP2019 sto
603C01 TpOMBILIIE R BT,
PCB PATLEMHEI

W¢  sBISeTCA  CyUIIeCTBEHHBIM, 4 HAoOOpOT MO3BOJIIET COXPAaHHTh  €ro
AP35-100 "POMHmnenm.m’ F
«nobanTecry Pa3BEMHELH i

AP2019
«CnobanTecry

1yOMHHHATIOpHBIE raGapUTEL.
000 «no6anTecT» CTPEMHTCS 3aHATH JIMAMPYIOIHE TMO3UIMH B OONacTH
paboOTKH, NPOM3BOJACTBA M METPOJIOTHYECKOrO OOECHedeHHs H3MEPHTEIbHOH

6(}))8CAB] ! m JNMKOBOM  ammaparypel.  MeTposormueckas — ciyx6a  NpeANpHSATHS
—CPA3bEMHBI} saDer HCKO it

AP2006 P : MperncTpupoBana B Poccuiickolt cucreme I:a.nHGpoakn C aKKkpeAuTallieif Ha mpaso

TnoGanTecry | 1000 Hepasg Mﬂumﬁ & fipoBelieHHs  KaIHOPOBKHM,  IEPBHYHOH H  TNEPHOJHYECKOH  IOBEpKH

mbponpeobpasosarerneli W npeobpasoBareneil aKycTHYeckod 3MHCCHH. Bombmioe

WIMMaHHe Ha [PENNPUATHH  YAEHACTCA  pPa3BHUTHIO  DKCIIEPUMEHTAIBHO -
nabopatopHO# 6a3bl ¥ OCHALIEHHIO NPOU3BOACTBA M KOHTPOJBHO-H3MEPHUTENBHOM
1a060paTOpUK COBPEMEHHBIM 000Dy IOBaHHEM.

3akiIi04eHbl JOATOCPOYHBIE COTJIALIEHHS O COTPYJHHYECTBE C BELYILHMH

BBICOKOUYBCTBHTE 1, Rl

ALUHOHHYIO cTolikocy,
4acos. CPC.ZIHnﬁ cpox 4

Hanpxmep AP63B
X HMeeT Bico;
e, 00000
mzxgu Hapaborka pa OTKa3 AP63BKyio o 0 »
Bl — He Menee 15 JieT. AP63B ooxPI:x;:H;:SS
TOCIIO

:Isyqeﬂux 201 MIpy HEeHTPOHHOrO COOHOCTS npy 4 : €6
: HEHTPOH/er? B 3IYEHHS IPH 1oy el P4 nose y — AKQ/IEMHIECKMMH HHCTHTYTaMH, HAyYHBIMH LICHTPaMH, yYeOHbIMH YHHBEPCHTETAMH
)POHpeoﬁpasoBaTem; AP Bl IKCILyaTanHomy, OTOKa HelTponop o M HAay4YHO-IPOH3BOACTBEHHBIMM NpPEANPUATHAMH cTpaHpl. Cpemu Hux: HMHCTHTYT
rometer g OH. 63B  nossomum 3aMeHuTE a;e XapaKTepucTHky kpucrawiorpapun PAH (Mocksa), MOCKOBCKHI yHHBEPCHTET NPHOOPOCTPOEHUS H
CHHCKHX ADC, PHEIX CHCTemax TEXHHYECKOIT .111»1amocncmepol MEIPEL  (upmp; unpopmatuku (Mocksa), Hayuno-yyeOnsii nentp «KACKAJI» (Mocksa),
B 10 xe g ey KH 06OpynoBanus [Tpoextusit uncturyt «I eopexoncrpykuusa» (Caukr-IlerepOypr), Poccuiickuit
6pasosaree; }’CK(’)peH:;HS TeXHHYecKux XapaxTepucrmi 1 denepanpusiii spepusiii uentp — BHUHM3® (Capos), ['ocynapcTBeHHbIH Hay4YHbIH
co C300MeKTpryecKy nentp ®3U (O6HuHCK), OAO «HHUH «Omna» (3enenorpax), OAO «HucTuTyT

UpencTaBnenns; g CIyTHUKOBBIX cucteM» (JKenezsnoropck), # ap.

€cTy TPEXKOMIION, 4 i

1110 rabapuran i o Wistiikind YCTynaror amanoray BEIYIHX CHTHEIE 3aKIOueHO  JMIJIEPCKOE _ CorjalleHMe ~C  KOMMaHHeH APTechnology,
OIyma, a DpoMsIntennpe TOJIBKO 3apybexuprx Hupepnaunel, npencraBmsitomuii uHTepecsl OO0 «ImobanTecr» 3a pybexoM.

TI0 YPOBHIO myma p 3axoden arentckuit gorosop ¢ komnanueit D. de Klerk Holding B.V., Hunepnansi,

1O y4acTHIO B CBPOHCﬁCKHX TEHAEPax 110 HOBBIM MEPCIIEKTUBHBIM pa3pa60TKaM.
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PROSPECTIVE LINES OF DEVELOPMENT OF VIBRATION -

Tlnasbl pa3sBUTUS [PEJNPYATHS HANpaBlIeHBl Ha COBEPLICHCTBOBAHHE
paciIMpeHne HOMEHKIIATYPbl BHODOM3MEPHTENBHOMN annapaTyphl. MEASURING EQUIPMENT
INepcneKTHBHBIME HaNpaB/ICHHSMH SBIISIOTCS: Kirpichev A.A.

N AR WwWN N

paspaboTKa IpENBapHTENBHBIX YCHIHTENEH, BCTPaHBAEMBIX B JIaTYHMKH, GlobalTest LLC, Sarov, Russia

HHTErpajbHOM HMCHOJHEHHH. Ha HX OCHOBE MOSBHUTCA BO3MOXKHOCTE ! B _ > ) : et : . 7

% 3 The comparative analysis of the main technical characteristics of piezoelectric sensing
AaJIPHEHLIEr0 COBEPIICHCTBOBAHUA KOHCTPYKIHM M yJydIICHHS TEXHHIECK 4 wiveleration devices of the major foreign companies and LLC GlobalTest is presented in the article.
XapaKTEPHCTHK AaTYMKOB: rabapuTHO-MACCOBBIX, aMILIMTYJHOIO M 4aCTOTHOIX - Avvording to the results of the analysis, the prospective lines of development of vibration-
IMANA30HA, HATEXHOCTH; Weasuring equipment were determined.

pa3paboTka BBICOKOYYBCTBHTEJNBHBIX BHOpOnpeoOpaszoBarenedl aKkTHBHE X
BHOPO3AIMTHBIX YCTPOMCTB JUIA TEXHOJOTHYECKOro 0o60pynOBaHHS,
KOCMHYECKHX allllapaToB M TPAHCIIOPTHBIX CPEACTB;

paspaboTKa aBTOHOMHBIX HM3MEDUTEIBHBIX KOMIUIEKCOB ULl KOHTPOJIS
TEXHUYECKOI'O COCTOSHHUS 3IAHHH H COODYXEHHH C paJHOKaHaIOM Hepenads
pe3ybTaTOB M3MeEpeHMi B peanrbHoM Macmtabe BpeMeHu. Takue mpuGopbl
BOCTpEOOBaHbl CTPOMTENBHBIMH M  3KCIUTyaTHPYIOIUMMH  OpPTraHM3aUuMsIMH,
HaJ30PHBIMH OPraHaMH M CTPaXOBBIMH CJTyxk0aMu; '
pa3paboTKa  BBICOKOTEMIIEPATYPHBIX  IBbE303JICKTPHYECKAX  IEPBHYHBIX
npeobpasosarenei no 1000°C (BuGponpeobpasoBarenel, 1aTYHKOB NaBJICHHSA,
CHJIBI M AKyCTHYECKOM OMMCCHH), HEOOXOMUMBIX U1 KOHTPOJS COCTOSHHS
0060pyIOBaHUs B FHEPreTHKE, METALTYPruM, He TeXUMHUH M T 1.

Keywords: piezoelectric sensing device, acceleration, vibration transducer,
nvcelerometer, preamplifier.
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B pabome npedcmaenenvt peynomamoi IKCNEPUMEHMATbHO20 PAZPYUEHUA
NOOWUNHUKO8, C  UCNONb308AHUEM  ( O ayuonnozo  AP7000,
NpeOHA3HAYEHHO20 — ONA  UMUMAYyuu  PA3TUYHLIX — peXcumos  pabomel
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[TOAIMNHUKA  SIBJSIIOTCS.  CaMBIMH  PACIPOCTPaHEHHBIMM M Haubonee
YA3BUMBIMH  3JIEMEHTaMH JIIOOOr0  pOTOPHOrO  MexaHu3Ma. [lomMNHUKH
OCYLIECTBAAIOT ~ MPOCTPAHCTBEHHYIO (HKCALMIO BPALIAIOLIMXCA  POTOPOB M
NOCIPHHHMAIOT ~OCHOBHYIO 4YacTh CTarTHY€CKHX M JMHAMMYECKHX YCHJIHH,
NO3JHHKAIOIMX B MeXaHH3Me. [103TOMy TeXHHMYECKOE COCTOSHHE MOMILMITHUKOB
AWISETCS  BAXHEHINIEH COCTaBISIOLIECH, onpeaensiomed paboTocnocoOHOCTH
McxaHu3Ma B nenoM. Llensio skcrnepHMeHTa OBUIO BbIBEIEHHE MOILIMIHUKOB
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