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NPEAYNPEXAEHUE — ONACHOCTb NNETAJIIbHOINO MICXOOA Unn

NMPOU3BOACTBEHHbIX TPABM

NPEAYNPEXOEHWUE - CNEQYWUTE UHCTPYKUMAM

A Mepen MOHTaXXoOM, 3KCcnnyaTaumMen UM TEXHUYECKUM O06Cny)XMBaHUEM JAaHHOIO 060pPyAO0BaHUSA NONMHOCTHLIO
npouTUTe HacTosllee PYKOBOACTBO U BCe OcTanbHble Nyonukauum, kacarolmecs: BbINONHAeMOWN paboThl.
CnepnyiTe BceM MeToAuMKaM, MPUHATLIM Ha NpeanpUsATUNA, MHCTPYKLUSIM NO TeXHUKe 6e30MacHOCTU U Mepam
npeaocTopoXXHOCTU. HeBbINonHeHWe UHCTPYKLUIA MOXET NPUBECTU K NPOU3BOACTBEHHbIM TPaBMaMm u/vunu
MaTepuanbHOMY yLiepoy.

f NPEAYNPEXAEHUE — HEAKTYAITUSNPOBAHHAA NMYBJITUMKALIUA

HacTtosiwasa ny6nukauus MmoxeT 6bITb OTpeAakTUpOBaHa UM akTyanusnpoBaHa nocrne usgaHus. Ytobbl
y6eguTbesA, uTo y Bac uMeeTcs nocnenHsisi Bepcusi, o6sizaTenibHO NpoBepbTe UHTepHeT-cauT pupmbl Woodward:

www .woodward.com/pubs/current.pdf

Pepakuus ykazaHa B HUXKHEW YacTu nepeaHen o6MoXKM nocrne Homepa nyénukauun. NMocnegHue pepakuun
6oNbLIMHCTBA NYGNUKaLMM HaXoAATCSA NO agpecy:

www.woodward.com/publications

Ecnu Tam He okaxeTtcs Hy)KHOﬁ ny6nm(a|.wwl, OﬁpaTMTecb 3a Konuewn nocnegHen peaakuuu K npegcraBuTento
otgena no paGOTe C KnneHTamu.

[OBuratenb, TYypOo1MHa N NepBUYHbLIN ABUraTenb APYroro Tuna AoimkeH ObiTb 060pyA0BaH YCTPOMCTBOM 3aluUThbl
OT pa3roHa, NpefoXpPaHSALMM NepPBUYHbIV ABUraTerib OT pasHoCa NN NOBPEXAEHUs, CONMPSXKEHHOro C
BO3MOXHbIMWU NPOU3BOACTBEHHLIMU TPaBMaMMu, fieTaribHbIM UCXO40M UIN MaTepuanbHbIM ylep6oMm.

YCTPOVICTBO 3aWKnTbl OT pa3roHa AOJKHO ObITb NONHOCTLIO HE3AaBUCUMBIM OT CUCTEMbI ynpaBerieHus nepBUYHbIM
aBuratenem. Takxke onsa 6e3onacHocTM B COOTBETCTBYHLMUX CcrnyvYasaX MOXeT UCNofib3oBaTbCA yCTpOﬁCTBO
3aWmnThbl OT NPEeBbILeHNUA AaBJIeHUA UNn npeBbilleHnsa TeMmnepaTypbl.

f NPEAYNPEXOEHUE - 3ALLUTA OT PA3IFOHA

f NPEAYNPEXAEHUE — HAONEXALLEE UCNOJIb3OBAHUE

Jo6ble HecaHKLMOHUPOBaHHbIe A0PabOTKM AaHHOro 06opyAoBaHUE UMK ero UCNoSib30BaHUe 3a pamMKamu
yKa3aHHbIX MeXaHU4YeCKUX, 3reKTPUYECKUX UMK APYruX 3KCMyaTauMoHHbIX NpeAerioB MOXeT NPUBeCTH K
Npou3BOACTBEHHbLIM TPaBMaM U/MNu maTepuanbHOMY yluep6y, BKMovas noBpexaeHne obopyaoBaHus. Jliobbie
HecaHKUMOHWPOBaHHbIe AopaboTku Takoro poaa: (i) ABNAOTCA "HeHaanexawmM ucnonb3oBaHuemM" n/mnm
"XanaTHoOCTbI" B onpefeneHusx rapaHTum Ha usgenue, No3ToMy NOBPEXAEHUSA, K KOTOPbIM OHU NPUBOAAT, He
NOKpbIBalOTCA rapaHTuen u (ii) aHHynupyrT cepTudmkaumio unu Knaccudukaumio nsagenus.

OCTOPOXHO — BO3MOXHOCTb MNOBPEXAEHNA OBOPYOOBAHUA UINA

MATEPUAJIBHOIO YWWEPBA

OCTOPOXHO - NOA3APAAKA AKKYMYNIATOPHOW BATAPEMU
Bo n3bexaHne noBpexaeHns cMcTeMbl ynpasreHus, ¢ KOTOPOM UCNONb3yeTCA reHepaTop Unu 3apagHoe

oTcoeAnHeHUeM aKKyMyﬂilTOpHOFI GaTapeu OT CUCTEeMbI.

OCTOPOXHO - 9NIEKTPOCTATUYECKUN PA3PAL

OneKTPOHHbIE CpeACcTBa yNpaBrieHUs copepXaT 3NIeMeHTbl, YyBCTBUTENIbHbIE K CTaTUYECKOMY 311eKTPMYECTBY.

MpuHMmManTe cneaylowme Mepbi NPEAOCTOPOXHOCTM BO U3beXaHUe NOBpPeXAEeHUA TaKuX 3NIeMeHTOB.

¢ PaspsikanTe cTaTM4yeckoe 3NEKTPUYECTBO Ha Koprnyce nepea UCMNONb30BaHUA CpeacTBa ynpasneHus (npu
BbIKIMIOYEHHOM NUTaHUU CpeACcTBa yNpaBreHUss KOCHATECHh 3a3eMSIEHHON NOBEPXHOCTU U NoaaepXuBanTe
KOHTaKT NPy MaHUNyNUpoBaHWU CPeACTBOM ynpaBrieHus).

* WUsberaunTte pacnonaratb No6ble NpeamMeTbl M3 NNacTMacchl, BUHWNA U NeHonmacTa (3a UCKIMYeHneM
aHTUCTaTMYeCKMX BapuaHTOB) BOKPYr NevaTHbIX nnart.

. He kacanTecb KOMMNOHEHTOB UNn NPOBOAHMKOB Ha neyaTtHow nnare PyKamMun unu 3neKTponpoBoaHbIMU
yCTpoOMCTBaMMm.

A YCTPOWCTBO ANA aKKyMYTNATOPHbIX 6aTapei, 06513aTeNnbHO BbIKIIOYanTe 3apAaHoe YCTPOUCTBO nepea

OCTOPOXHO - BO3SMOXHOCTb NOBPEXAEHNA OBOPYAOBAHUA U

MATEPUAJIBHOIO YLWWEPBA

e ATIPEOOCTEPEXEHMUE yka3biBaeT Ha NOTEHUManNbLHO ONacHyr CUTyaLuio, KoTopas, ecnuv oHa He byaeT
npeaynpexaeHa, MOXeT NPUBECTU K NieTaribHOMY UCXOAY UIU Cepbe3HOoN TpaBMme.

* A OCTOPOXHO ykasbiBaeT Ha MOTEHLMaNbLHO ONMAacHYI0 CUTyaLMIo, KOTopasl, eCriM OHa He GyaeT NnpeaynpexaeHa, MoXeT
NPMBECTU K NOBPEXAEHNI0 060pYyAOBaHMA UNK MaTepuanbHOMY yuiepoy.

*  ATNPUMEYAHUE npuBnekaeT BHUMaHWe K ApYroun none3Hon nHgopmalmm, KoTopasa BbIXOAUT 3a paMKu KaTeropum
npeaynpexaeHne U 0CTOPOXHO.

l PepakumoHHble nonpaBky — OTpeHaKTMpOBaHHbIﬁ TEeKCT oTMe4daeTcs ‘-IepHOVI NMHUEN CGOKy OT TeKCTa.

Komnanusa Woodward Governor octaBnsieT 3a co601 npaBo Ha pefakTupoBaHue nio6om YacTu HacTosLen nyénukaumm B
n6oe Bpems. Npepgnonaraetcs, 4To MHopmauus, npeacTaBrneHHaa komnaHvenn Woodward Governor, BepHa U HagexHa.
OpHako komnaHuss Woodward Governor He NnpMHMMaeT Ha ce651 HUKaKO OTBETCTBEHHOCTU, KpOMe TOM, KOTopas BblpaXeHa B
ABHOW hopme.
© Woodward 2003
Bce npaBa 3awuiieHbl
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CooTBeTcTBUE HOPpMaTUBHbLIM TpEGOBaHMﬂ M

CooTBeTCcTBME €BPONENCKUM CTaHZapTam Ansi npoaykumm ¢ mapkmposkoun CE:

[aHHble napameTpbl OrpaHn4eHbl TOJTIbKO O1A n3genun, Ha KOTOpPbIE HaHeCeHa MapKMpPOBKa CE.

OupekTtnea no
3MeKTPOMarHUTHOM
coBmMectumoctu (AMC):

OupektnBa no
obopyaoBaHuio,
pa6oTatowemy noa
AaBrieHuem:
(Knananbl Fisher)

ATEX - Olupektnea o
B3pPbIBOONACHOM
rasoBou cpege:

OtHocuTensHo OUPEKTUBbLI COBETA EC 2004/108/EC o1 15
nekabps 2004 r. 3asBnsieTcst 0 CONMXXeHNN 3akoHoAaTeNbLCTBA
CTpaH-YIEeHOB, KacatLLerocs 3eKTpoMarHuTHOM COBMECTUMOCTH,
1 BCEX NPUMEHMMbIX NoNpaBok K HAM. dupekTtnea 2004/108/EC
cobntogeHa nocpeacTBOM OLIEHKM (DM3NYECKMX CBONCTB COrnacHo
TpeboBaHMAM 3awmTel IMC. DNeKTPOMarHUTHO NacCUBHbIE UMK
"yncTble" yCcTponcTBa He nognagatoT nod Aenctane JnpekTusbl
2004/108/EC; ogHako B UX OTHOLLEHUN TaKke OeNCTBYET
TpeboBaHMe 0 3aWwnTe U Lenb AUPEKTUBDI.

CepTtuduumpoBaH cornacHo [MpekTnee no o6opynoBaHuio,
paboTatowemy nog aasnerHvem 97/23/EC ot 29 masa 1997 r. o
cOnmxeHnUn 3akoHoaaTenbcTBa cTpaH-yneHos EC no
obopyaoBaHuio, paboTatoLwemy nog gasneHneM, Kateropus
lll:cooTBETCTBUE Y3na rasoBoro knanaHa Fisher Controls, Inc.
cornacHo cBuaeTenbCTBY 0 NpoBepke koHCTpykumn EC (B1): RPS
0160249/04 CepTtudmkat cootBeTcTBust EC:RPS 0160249/07.
YnonHomo4eHHasi opraHusaums

3asBnenune o cooteeTcTBUM |.D. 0038 Fisher Controls Inc.
npunaraeTcs K KaXaoMy 3anopHO-perynumpyoLemy rasoBomy
Knanay.

OeknapuposaHo cornacHo JVUPEKTVBE COBETA ESC 94/9/EC
ot 23 mapTta 1994 r. o conmxeHun 3akoHoAaTeNbCTBA CTPaH-
unexHoB EQC no obopynoBaHuio n cuctemax 3almThbl,
npefHasHa4YeHHbIM AN AKCnnyaTauum B NoTeHUMansHo
B3pbIBOOMAcHOW atMocdepe.

3oHa 2, Kateropus 3, Mpynna Il G, Ex nA IIC T3X. IP54 Ocobble
ycnoBusi 6e30MacHo aKcryaTaumm Npy OKPyXatoLLmx
TemnepaTtypax B guanasoHe ot -29 go +100°C.

CooTBeTCTBME npoyum eBpOneﬁCKVIM n MexxayHapoaHbIM AUpPeKTUBam:
CooTtBeTcTBUE cnegywwmm eBpOI'IeVICKVIM ANpeKkTnBam unu ctaHgaptam He AdaeT U3rotoButTenam
HaCTodALlero nsgenua npaea nogaBatb 3adBKY O MPUCBOEHUN eMY MapPKUPOBKN CE:

[AvpekTtusa no
oGopyaoBaHuIo,
paboTalowwemy nop,
AaBneHuemMm:
(Cekuus npusBopaa)

[OupekTtusa no
MaLlMHHOMY
obopyaoBaHuio:

B cootBeTcTtBMM ¢ "SEP" cTtaTtbyn 3.3 k Anpektuse no
obopyaoBaHuto, paboTatowwemy nog aasnennem 97/23/EC ot
29 mast 1997 r o cOnmxeHnn 3akoHoAaTENbCTBA CTPaH-
uneHoB ESC 06 obopynoBaHum, paboTatoLLem nos
OaBreHneM.

CootBeTtcTBYeT kak komnoHeHT JVPEKTVBE COBETA EC
98/37/EC ot 23 utonsa 1998 r. o cOnmxeHUn 3akOHOB CTpaH-
YrIeHOB, OTHOCALLMXCS K MalMHHOMY 060pyAoBaHuto.

Woodward
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CooTBeTCcTBUME ceBepoaMepUuKaHCKUmM Tpe60BaHMﬂM
ﬂpmro,qu Ona uncnonb3oBaHMA B NOTEHUMarlbHO B3pPbIBOOMACHbLIX YCIOBUAX B CeBepH0|7|
AmepMKe 6narop,apﬂ COOTBETCTBUIO OTAESIbHbIX KOMMNOHEHTOB!

CepBoknanaH: FM CeptudumumpoaH no knaccy |, pasgen 2, rpynnel A, B, C, D ans
ncrnono3osaHus B CLUA cormacHo FM 4B9AG.AX.

HekoTopsble ycTporicTea cepTudunympoBaHbl CSA B COOTBETCTBUM C
KaHafackvm knaccowm |, pasgen 2, rpynnsl A, B, C, D B kavecTBe
KOMMOHEHTa AN UCMOMb30BaHMsA B B APYrom 060pyaoBaHum,
Tpebytowem npuemkn CSA nnm ynonHOMOYEHHbIX KOHTPOMbHBLIX
opraHoB cornacHo CSA 1072373.

PacnpepenutenbH UL: BkntoyeHa B cnvcok no knaccy |, 3oHa 1: AEx e ll, Ex e ll, T6 gnsa
as Kopob6ka: uncnonb3oBaHusa B CLUA n KaHage cornacHo UL E203312.

LVDT: CSA-ceptudumkat no knaccy |, pasgensi 1 1 2, rpynnel C u D, T4
ans ucnonb3oBaHus B CLUA n KaHape cornacHo
CSA 151336-1090811.

LVDT ETL-ceptudwmkat no knaccy |, pasgen 2, rpynnel A, B, C, D, T3 ans
(AnbTepHaTtuBa): ucnonb3oaHus B CLUA n KaHage cornacHo ETL J98036083-003.

ConeHoupg ¢ CSA-ceptudmkat no knaccy |, pasgen 2, rpynnel A, B, C, D gns
anekTpuyeckum ucnonb3oBaHus B CLLUA 1 KaHage Tonbko cornacHo CSA 1260548
OTKIIOYEeHUeM:

MoOHTaX 9neKTPONpOBOAKM [AOMKEH MNPOBOAUTLCA B COOTBETCTBMM C  MPUMEHVMMbIMMI
MeToaMKamMu ceBepoaMepuKaHCKoro knacca |, pasgen 2, unm eBponemnckon 3oHbl 2, kateropus 3
1 B COOTBETCTBMM C pEKOMEHAAUNSIMU YNONHOMOYEHHbIX OPraHoB.

BHeLlHAsA anekTponpoBoaka AoMmkHa ObITb paccumTaHa MuHuMym Ha 100°C.

PacnpenenutenbHas KOpobBKa 3MeKTPOMNpoBOAKM CHabXeHa KnemMmamu 3aseMrieHusi, ecriu
TpebyeTcs oTAenbHOe 3asemreHue [OnA Toro, 4Tobbl COOTBETCTBOBATb TPEeBOBaHUAM K
3MNeKTPOoNpPOBOKE.

NPEAYNPEXOEHUE — B3PbIBOOMACHOCTb
He pazbeauHsiiTe M He coeQuHANTE LienNb NoA HanpsiXKeHUeM, eCfiu TOSNbKO He NoATBepXaeHa
B3pbIB06E30MacHOCTbL COOTBETCTBYHOLLEN 30HbI.

3amMeHa KOMNOHEHTOB MOXET HeraTMBHO CKa3aTbCA Ha COOTBETCTBMM paspeny 2 knacca | unu
30HbI 2.
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Paspen 1.
O6wan nHcdopmauus

3anopHO-perynupyloLLnin - ra3oBbli  KrnanaH C  9MeKTPUYECKMM  OTKITHYEHNEM
komnanum Woodward (Puc. 1-1) BbinonHseT ABe PyHKUMM O1S1 NPOMbILLMEHHbIX U
KOMMYHanbHbIX rasoBblX TypbuH. OgHOW M3 yHKUWMIA SBRSIETCA HeMeafleHHas
oTceyka TOMMuBa, NOAABAEMOro Ha CUCTEMY YNpaBrieHWs nogadyen Tonnvea B
TypOuHy. [pyras dyHkuma obecneumBaeT TOYHOE perynupoBaHvMe OaBMeHUs
TOMMMBHOIO ra3a Ha BbIMyCKE 3arnopHO-pErynupyloLwwero krnanaHa. 310 AaBrieHve
NpuUKnageiBaeTcs K ByCKYy perynupyoLLero knanaHa TONnMBHOIO rasa.

3anopHo-perynvpyowmnin -~ rasoBbli  KnanaH  OTAMYaeTcss  MOAYNbHOCTbIO
KOHCTPYKUMMU U OTBEYaeT BaXHbIM XapakTepucTukam perynMpoBaHusl; B TO Xe
BpeMS Takasi KOHCTPYKUMSA knanaHa obecnevvBaeT aganTtaumio xoAa, BbIXOOHOMO
ycunua n mexaHun4eckmnx yCTpOI7ICTB COnNpsXXeHns. SHeKTpI/IHeCKMG n MmexaHun4yeckume
YCTPOMCTBA conpsikeHust 6binn paspaboTaHbl Ans ObICTPOro 1 NErkoro AemMoHTaxa
KnanaHa Ha 3aBoge W Ha MecTe akcnnyaTauuu. KOMMOHEeHTbl  BKMoYakT
BCTPOEHHbIA rMapaBnuyeckuin UnbTp, 3MNeKTporMapaBnMyeckuii cepBokKmnanax,
KnanaH aBapUMHOIO OTKIMIOYEHUS, CONEHOWMA OTKIOYEHUS, TMAPaBMIMYECKUN
UUIMHOP OOHOCTOPOHHEro [OEeNCTBUS W [ABOWHbIE JIMHEWHO perynupyemble
anddepeHumnansHble NpeobpasoBaTtenu.

[ns onTumanbHOro ynpaBneHus razoBov TypOMHON HEOOX0AMMO, YTOObLI NPMBOA U
knanaH ObICTPO M TOYHO BbIMOSMHSANM KOMaHAbl, MOCTyMNawLline C YCTPOWCTBA
yrnpaBneHus. 3anopHo-perynupylowunin knanaH npegHasHavyeH ans obecneyeHus
BbIXOOHbIX CUI, NpeBbILLALLNX C HEKOTOPbLIM 3anacom TpGﬁOBaHI/IFI ana oTKPbITUA
N 3akpblTvs. Takoh [OONONMHUTENbHLIM 3anac Mno3BONUT cucteme paboTtaTtb
ObICTpee, Jaxe ecnyu B XO4e 3JKchnyatauuu knanaH Obin 3abUT unmn M3HOLLEH.
KnanaH ¢ rmgpaBnuyeckum perne OTKMYeHMst Obin BbiOpaH ans obecneyeHus
MPEBbILIEHNST CaMOro BbICOKOMO 3HadeHusi paboyer Cumbl, CaMOro BbICOKOrO
3Ha4YeHMs1 MPOMYCKHOW CnocoBHOCTM u obecneveHnss HeobXO4MMOW CKOPOCTU
3aKpbITUSA KnanaHa B aBapuiiHbIX YCITOBUSX.

Bnarogaps  MCnomb30oBaHWIO — ONWHHOMO  MPUBOAHOTO  pbldara  Mexay
rMApPaBINYECKUM LMMMHAPOM M pbl4arom knanaHa ycunve GOKOBOW 3arpy3ku Ha
Ban npuBo4a W YMNMOTHEHWS 3HAYUTENbHO CHWXaEeTCsl, 4YTO MpPUBOOUT K
YMEHBLUEHNIO UW3HOCA MeXAy MNOABWXKHBIMU CKOMb3ALWMMUN MOBEPXHOCTAMU U
YyBEMNMYEHNIO Cpoka Ccnyxkbbl cucTtembl. bBonblioe paccTosiHue — Mexay
CMa4MBaemMbiMU  BbICOKONPOU3BOAUTENBbHBIMU  MIMHENHBIMU  YMNOTHUTENbHLIMU
KonbLamu B 3anopHO-perynupyloLLeM KnanaHe normnowaeT ocTaBLuytocsi GOKOBYHO
Harpy3ky. bnarogapsi BbINOMHEHWIO TpPebOBaHUM 3TUX MOSIOXKEHUA  MOXHO
YBEMWUUTL CPOK CMyxObl 0bopygooBaHMs [axe B TSXKEmnbIX  YCMOBUSAX
3KCnnyaTaumm.
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3anopHo-perynupyroLmin ra3oBbIi KnanaH ¢ 351IeKTPUYECKUM OTKNIOYEeHNeM

®dyHKLUMOHanNbHbIe XapaKTePUCTUKN 3aMoOpHO-perynupyloLero KrnanaHa

DyHKUMOHarnbHbIe
TpeboBaHusA

3anopHo-perynupyroLmni ra3oBbIiv KnanaH

Tun knanaHa

Tun koHcTpyKumn Vee-Ball® komnanum Fisher, cepusi V300 unm V300 B,
ynnotHeHus HD Metal, TCM-Ultra unn SS-260

To4HOCTb No3ULMOHNPOBaHUA

+1% nonHoro xona (6onee +25 °F/+14 °C OTKINOHEHNS OT KanubpoBKK)

MoBTOpsieMocTb
NO3ULMOHNPOBAHNS

+0,5% B gnanasoHe ot 10% Ao 100% nonHoro xoaa

Twn ruppaBnuyeckon
KUOKOCTU

I'vapaBnuyeckne XMOKOCTN Ha HEDTSHON OCHOBE, a TakKe OrHECTONKNE
rMapaBnuyeckne Xuakoctu, Takne kak Fyrquel EHC

MakcumansHoe pabouee
[aBneHve

oT 1200 go 1700 psi(136.) (o1 8274 go 11722 klMa)

nofayn rmapaBnnyeckom
XKNOKOCTU

(pacueTHoe 1600 psi(136.)/11032 klMa)

[aBneHune XnaKocTy npm
rMOPaBNYECKOM UCTbITAHUM

MuHumym 2550 psi(136.) (20685 klMa) B cooTBeTCcTBUM C SAE J214
(Mpon3BOACTBEHHOE MUCTbITAHUE)

MuHumanbHoe gaBneHve
XNOKOCTU OAnA pas3pbiBa

MuHumym 4250 psi(136.) (34475 klMa) no SAE J214

Tpebyemas dpunbTpaums
rmap. >XMAKOCTU

10-15 mkm npu beta 75

YpoBeHb 3arpsisHeHus!
rMAPaBINYECKOMN KNAKOCTM

B cootBeTcTBUM ¢ HopMmamu ISO 4406 makc 18/16/13, npegnoytutenbHas HopMma
16/14/11

Temnepartypa
rMOPaBNNYECKON XMOKOCTH

oT +27 po +77 °C (ot +80 po +170 °F)

TemnepaTtypa oKkpyxatoLLero
BO3yXa npusoAa

oT -29 go +82 °C (ot -20 po +180 °F)

YpoBeHb B1GpaLmm no
[aHHbIM MCTbITaHUs

CnyyaviHbii 0,01500 rp2/Fu, ot 10 0o 40 'y, NOCTENEHHO CHWKaKOLWMNCA 0O
0,00015 rpZ/l'u npu 500 'y (1,04 r)

Yaapbl

OrpaHuyeHbl fo 30 r cepBoknanaHom

Bpems oTkntodeHuns

Menee yem 0,200 cekyHabl (100-0% xopa)

Bpewmsi noBopoTa Ans
OTKPbITUS

OT1 5 8o 95% 3a 0,500 + 0,15 cekyHapl

Bpewmsi noBopota ans
3aKpbITUS

Ot 95 0o 5% 3a 0,500 + 0,15 cekyHAp!

HanpsixxeHne coneHonga
OTKIIOYEHUS

90-140 B nocrt. Toka (HomuHanbHoe HanpsixeHne 125 B nocT. Toka)

CoeavHeHus ans
rMOPaBnNYEcKol XMaKocTu

[asneHune nogaun — NopT ¢ umunuHapuyeckon pessbor 0.750-16 UNF (-8) Mopt
BO3BpaTa — NopT C umnuHapuyeckomn peabbon1.312-20 UNF (-16)

[nanasoH Toka cepsonpueoaa

Ot -7,2 po +8,8 MA (Hynesown casur 0,8 +0,32 MA)

MokpbiTHe

[1ByXKOMMNOHEHTHOE 3NOKCUAHOE

Ycunue cpabaTbiBaHus
(oTkpbITHE npu 1200
psi(136.)/8274 kIMa)
(3aKpbITUE C MOMOLLIbIO
NPY>XWHbI)

KnanaHb! 8"
(6orbLLoit nprBoa’)

KnanaHbl 3, 4, 6"
(mManblit npuson’)
Cwvna oTKpbIBaHuUs
[MONHOCTLIO BbIABUHYTHIN
[MonHoCTbIO 3aABUHYTHIN
Cuna 3akpblBaHUsi
[MonHOCTbIO BbIABUHYTHIV 2075 ¢pyHTOB/9230 H
[MONHOCTLIO 33ABUHYTHIN 1305 ¢pyHTOB/5805 H

811 cbyHTOB/3607 H
1581 cpyHTOB/7032 H

1200 dyHTOB/5338 H
3085 cyHTOB/13 722 H

4690 cpyHTOB/20 861 H
2805 dpyHTOB/12 477 H

Llenesas KOHCTPYKTUBHaA
FOTOBHOCTb

Bonee 99,5% ans neproaa 8760 Yacos

YpoBeHb Lyma

B cootBeTcTBUM € kaTanorom 12 Fisher-Rosemount

1

Manbin npuBoA ncnonb3yeTcs Ha knanaHax 3", 4" n 6" ¢ ynnotHeHnamu HD Metal nnu TCM-Ultra

2 BoNbLLOW NPUBOA MCMonb3yeTcst Ha knanaHax 6" ¢ ynnoTHeHnamum SS-260, a Takke Ha krnanaHax 8" ¢ ynnoTHeHUsIMU

HD Metal unu TCM-Ultra

MPUMEYAHUE—Vee-Ball® sBnsietca ToBapHLIM 3HakoM Fisher-Rosemount.

Woodward
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Puc 1-1a. 3anopHo-perynvpyoLnii ra3oBbii knanaH (ObLee yCTponcTBO)
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(@ YNNOTHUTENBHOE KOMbLIO
I @ YNNOTHWUTENBHOE KOMbLO

@ TINAGPATMA MJTABHON @ ! @ CTAKAH IAGPArMbI

OTCEYKM

CTOMOPHOE
@ KOnbLO
@ AMOPTU3VPYIOLLIAA

MOPLUEHb :
AMOPTVI3MPWOIJ.[

MPYXVHA

@uwor (@) SLYDRING

@) GLYDRING

@ YMNOTHUTENBHBIE KOMbLIA (OMOPHBIE KOMbLIA

@ YNNOTHUTENLHOE KonbLo

@ TVOPABNYECKVNA
umnmHoP

MOPLUEHb NPYBOAA
FMAPABMMYECKAA TPYBKA

@ YNNOTHWUTENBHOE KOMbLO

BEPXHAA TOPLIEBAA |
KPBILLKA
$ @ YMNOTHUTENBHBIE KOMbLA (0 OMOPHBIE KOMbLIA

@ HAMPABAIO
BIYIKA \\
(@) SLYDRING

® GLYDRING

sl
774,

|

1
I
I
I
Il 1
I
Il

OMOPA MPYKMHBL__——— |
3G BuHT

\ TPYBYATbI KOPMYC

LR

CTHHBIE
@® wnnbin T
ﬂPWKMHbl<

® COEHMHMTEHM
THTA

-

AL 77,

b

25,

MITHTTITHHi it

K55

260-059
00-11-29
(@) TOPUEBAA
KPbILLKA TAVIKU
CTSKHAA MY®TA

TAVIKU

G)  KOHUBI TAM

Pwuc. 1-1b. 3anopHo-perynupyoLmii ra3oBbli KnanaH (Manbii NpuBog, YacTUYHbIA paspes)
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3anopHo-perynupyroLmin ra3oBbIN KnamnaH ¢ 351eKTPMYEeCKUM OTKIIoYeHUemM

Cneundomnkaumsa matepumanos K puc. 1-1

Mo3. Ne

~No o~ wWwN =

10
11
12
13

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

35
36

37
38
39
40
41

HanmeHoBaHue getanm..................

Vee-Ball Fisher.........cccccooviieiennnenn.

'MapaBAMYeCcKnin KOMMEKTOP.............
BonTbl KONMEKTOPA ...
KnanaH ynpaBneHus OTKMioYeHneM .
CTakaH AnMadparMbl .........c.eeeeveeeeenns
mapaBAMYecknin OUBLTP .......cceeeeeee

YnNnoTHUTENbHbIE KOmMbUA ......c.cevvnenes

Kpbllka Mpy>XuWHbI.............
BWHTbI KPbILLKN APYXUHBL..................
TTPYIKMHBI .

TopueBas KPbILLKA .......eeeerveeeeeaeeeenn.

CTSDKHBIC LUMUAIBKM ..o
FAKM TAM .
KabenenpoBOa, .......cccovveeeeeiiiereannns
BROK MPOBOAKN ...
KOHTaKTHas KOMOAKA ......cceeveeerieeanns
PBIM-BOMNT ..ot
[anka pbIM-60MTa . ..ccovvereeiiiiire e
CoeauHuTenbHas Tara...
Onopa MPYKUHB .......ceeeeiireeeiiieeeenns
HanpaBnsiowas BTYNKa..........cceeennee
BepxHsia TopueBast KpbILKA..............
'mapaBnNnYecKknin NOpLUEHb................
AMOPTU3MPYIOLLAA MPYXKHA .............

AMOPTU3NPYIOLLNIA NOPLLEHD.............

CTOMNOPHOE KOMBLO «..eveeeeeeeeiieeeanns

OuadparMa .........coeevveiiiiiiiiieeneeennn,

mopaenuyeckas Tpyba (CrvMBHOM
NATPYOOK) ..o

KpoHwTernH LVDT ...,
ConeHoNp OTKIMIOYEHMS ....cvveeeneennnee

OcHoBHoOW MaTepuan
PasHble

AntomuHnin 6061

Cranb

Cranb

Hepxagetowas ctans 304
PasHble

ButoH dTopyrnepop B cootBetcTBuM ¢ MIL-R-
83248

PasHble

Manoyrnepoguctas ctane 1117
NTe3

Turcon T46 (nonysanonHeHHbINn 6poH3on MNTPI)
Turcite T47 (nony3anonHeHHbI 6poH3or NTHI)
PasHble

AnoMUHNIA

Cranb

Hepxasetowas ctans 17-7PH
Manoyrnepoauncras ctanb
"YcTonumnBas Kk HanpshxeHnsim" ctanb
Cranb

PasHble

PasHble

PasHble

Cranb

Cranb

Cranb 1117

Cranb 1117

MopwmnHukoBasi 6poHsa SAE 660
AntomuHnin 6061

Cranb 1117

Hepxagetowas ctanb 17-7 PH
Cranb 1117

Cranb

Cranb 1117

Cranb 1117

Cranb

MawumHocTpouTenesHas Tpyba 13 yrnepoamcTon
cTanu

Cranb

Cranb

Cranb
AntomuHmn 6061
Pa3sHble

Woodward
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PykoBoacTBO 26230

NPOBOLA C CONEHOW)
NPOBOLA C CEPBOMPYBOJA o "

KOXYX SNEKTPUYECKOM CUCTEMBI

COEQVHEHVE
KABENEMPOBOAA
BAKAUMKA

3ASEMNEHMA

4X M6
KNEMMHBIE KOMOAKM MAKC. 10 AWG

COERVHEHVE KABENEMPOBOJA 3AKA3YMKA

BUI A
PACTMPEJENUTENBHAA KOPOBKA MOKA3AHA CO CHATON
KPbILLKOW (CM. CXEMY MOLKMIOYEHNSA)

PACMPELETMTENBHYIO /
KOPOBKY CM. HA BUAE A

PE3bBA 1.250-11.5NPTBBOJA |
KABENEMNPOBOA B T T 63
PACTIPEJETMTETIbHYIO KOPOSKY 1

BUHTbI BHELUHETO 3AEMIIEHUA

| LIEHTR MACC

==
PE3bBA 1.250-11.5 NPT BBOJIA
(CYXOM)

BENENPOBO[A B
PACMPEAENMTENBHYIO KOPOBKY e

[
[

ONEKTPUYECKOTO OTKMOYEHNA

MPOBOJA C LVDT

KNEMMHBbIE KONOAKM

CUCTEMA 3A3EMNEHNA

9%

COJEHOMA
OTKMIOYEHMA

KABEJIENPOBO[ - HE

NOOHNMATb, HE
HACTYMNATb

BO3BPAT MPABIIYECKOM
KUOKOCTW - MOPT C
LMNMHAPUYECKOW PE3BLEOU

o 7563 ———]

1.312-12 UN-28 (-16)

VHOVKATOP
MONOMKEHUA —o___ |

KPBILKA JOCTYTA K
s2.BNIOKAM CTPOMOBKY__|

LEEHTP MACC
(cyxon)

NPEAOCTEPEXEHVE
OTBOPAYMBAHME JAHHBIX
TAEK MOXET MPUBECTU K

TPABMI
o|o
(o) o)
l o
4 P=ghh R AN
| )
0 0
o|o

263-080A
(9999-1239
07-11-1

KPbILUKA JOCTYNA K
KNANAHY

Puc 1-2a. FabapuTHbI YepTex 8" 3anopHO-perynmpyoLero ra3oBoro knanaHa
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PykoBoacTtBO 26230  3amopHO-perynupyroLwmi ra3oBbIi KnanaH ¢ 3NeKTpU4eCKUM OTKITHOYEHUEM
2 MOFBEMHbIX MPOYLIMHbI
/ CEPBOIMPUBOA
10.004
CHCTEMA TVPABIIMHECKOTO MATAHWA - NOPT C
LIMMHAPUYECKOW PE3bEOV .750-16 UNF-2B (-08)
= 4779 — =

i A@ o oy

u ’ =
\_ OUNBTP

o) \HEPJ

= B

(2.500)
OUNBTPYIOUME
KAPTPUIKWICBOBOJHOE MECTO AN |
[IEMOHTAXA OUMbTPYIOLIETO BIIOKA

32.834
30.343

23430 24.484

]@[w 00 0

263-080B
€9999-1239)
07-11-1

Puc. 1-2b. FabapuTHbIn YepTex 8" 3anopHO-perynmpyoLLero ra3oBoro KnanaHa

Woodward 7



3anopHo-perynupyroLmin ra3oBbIi KnanaH ¢ 351IeKTPUYECKUM OTKNIOYEeHNeM
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MPOBOJA C CONEHOMOA

MIPOBOAA C CEPBOMPUBOIA OMNEKTPMYECKOrO OTKIMIOYEHNA

KOXYX SNEKTPUYECKON CUCTEMbL
NPOBOJA C LVDT

COEQVHEHVE
KABENEMPOBOJA
3AKAYMKA

KNEMMHBIE KONOAKA
3A3EMNEHMA

CWCTEMA 3A3EMNEHWA
4X M6

KNEMMHBIE KOMOAKW MAKC. 10 AWG

COEAVHEHVE KABENEMPOBOJA 3AKA3UMKA

BMO A
PACTPEJENATENbHASA KOPOBKA MOKA3AHA CO CHATOM
KPbILLKOW (CM. CXEMY NOAKMOYEHIS)

KABENENPOBOM - HE
MNOAHUMATb, HE HACTYMATb

CONEHOMA
OMNEKTPUYECKOrO
OTKIIOYEHNA

(242)
1aus
w2
12
(o)
1249 1
a5

L B 1 BO3BPAT IMPABINIYECKOM 3.‘;‘.‘1.
0% JKMOKOCTM - NOPT C
LMMMHAPUYECKON PE3LEON = -]
1.312-12 UN-2B (-16) = =
-y
I
—— MHOUKATOP
PACMPELENMUTENBHYIO ____—] I TONOKEHMS ]
KOPOBKY CM. HA BUIE A |
2BBO 0BOJ0 =
riememoerme—T A, | |
PE3bBOM 1.250-11.5 NPT e L ns
% o 57401
BWHTbI BHELHErO 3ASEMNEHNA ] KPbILLKA JOCTYMA Ko——f
,’,’,,‘z’n, BIIOKAM CTPOMOBKY
% et
MACC
NPENOCTEPEXEHVE
2945 OTBOPAYMBAHME [JAHHbIX
| 15570 TAEK MOXET NPUBECTU K
. TPABME
Leasn
unpy
L i _[WJ T
E =] [©
‘ ! | E
T —69 - NN (k) _ = +§:TL_ ] KPBILUKA JOCTYA K
= :—r KNANAHY
I Tﬂg
o] [e)
pm— it Y K- oy
T 263-081A
(9999-1238) = N
(PE—— 08-2-27
(3%
) 4]
Puc 1-3a. MabapuTHbIi YepTex 6" 3anopHO-perynmpyoLlero ra3oBoro knanaHa ¢
©e3dnaHueBbIM aneKkTpMyeckum Beikntovatenem (SS260)
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10004 2 NOABEMHBIX MPOYLNHBI
25411
CEPBOMPUBOL
4808 CUCTEMA IIIPABNIYECKOTO MIATAHWA ~ MOPT C
12212) LMNHAPUYECKOW PE3bBOW .750-16 UNF-2B (-08)

® /

TIOMAYA,
a @ o o FM§P§
T
KAPTPUIXM/CBOBOHOE

T
|
I
H
|
@
MECTO 1153 AEMOHTAXA

5 | OUNBTPYIOLLErO BITOKA

OUNBTP

~/

(2.500)
OUNLTPYIOUME

32.835
30.343 8341
7nn

24465
e 210

© 00

c63-081B
(9999-1238)
08-2-28

Puc. 1-3b. MabapuTtHbIn YepTex 6" 3anopHO-perynmpyoLLero ra3oBoro knanaHa ¢ 6esdgnaHuesbiM
3NEKTPUYECKUM BbikNtovaTenem (SS260)
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Bua CBEPXY oot

BUWHT 3A3EMMNEHVA M6 . E
RS Coetmen 150115
KNACC 300 RF e
NPOBOJA C LVDT BXOA NPT KABENEMPOBOPA =t —
* —
=
= CHE
AT CONEHOMA
W | Bl ! % ﬁ MEKTPUYECKOTO
e}

MPOBOLA C CEPBOKIIAMAHA
KOXYX ANIEKTPUYECKOM CUCTEMbI

BUHT 3A3EMIEHWA M6

MPOBOJA C
CONEHOMIA
ONEKTPUYECKOTO
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MpumeyaHus k puc. 1-2 — 1-12

1. MpvBeaeHHble rabapuTHble YepTexu NPUMEHUMbl ANS PasfUYHbIX 3arnopPHO-PerynupyoLWmMx KnanaHos
TonnueHoro rasa Woodward. O6paTutech k Woodward 3a nocnegHuMu rabaputHbIMK YepTexamu Anst
KOHKPETHOro 3anopHOo-perynupyoLLero Knanaxa.

2. WNHCTPYKTaX N0 MOHTaXxy
Tonbko Ha Tpyb4aTbIxX CTOMKax
BepTtukanbHas opveHTauus, IPYMepHO Kak NokasaHo
[pyrve pekomeHgaLMmM MO MOHTaXy CM. rae-nmbo elle B HACTOSALLLEM AOKYMEHTE

3. OpueHTpOoBOYHasa Macca
3" knanaH — 255 gyHT./116 Kr
4" knanaH — 280 cyHT./127 «r,

6" knanaH (kpome SS-260) — 332 cpyHT./151 kr
6" knanaH (SS-260) — 447 cyHT./203 Kkr
8" knanaH — 540 cpyHT./245 kr

4. WHCTpyKLMSA No TeXHUYEeCKoMy 06CnyXunBaHuio, 3anyactu
CepsoknanaH — cesxutecb ¢ Woodward ons nonyyeHust Homepa getanu
YnNnoTHUTENbHOE KONbLO ANS cepBoknanaHa — cesxutecb ¢ Woodward ons nonyyeHuss Homepa getanm
DunbTpyoWMA anemeHT — cesxutech ¢ Woodward ons nonyyeHuss Homepa geranu
PyuHon — cBskmuTechk ¢ Woodward ans nonyyeHus Homepa getanv
LVDT - cskutecb ¢ Woodward ans nonyyeHus Homepa getanu
KnanaH pene aBapuiiHoOro oTknoveHusi — ceshkutecb ¢ Woodward Ans nonyyeHns Homepa getanu
KomnnekT ynnoTHeHw# Ons knanaHa perne aBapuAHOro OTKIYeHMs — cBsxuTecb ¢ Woodward ans
nony4yeHust Homepa getanm
OnNeKTPOMarHUTHBIN KnanaH oTKMYeHns — cesxkmtech ¢ Woodward ans nonyyeHvs Homepa getanmu

5. OnwncaHne 3anopHo-perynupyoLLero knanaHa
TexHonornyeckas cpega NpUpOaHbIV ra3
[wnanasoH TemnepaTtyp npupogHbin ras ot 50 go 300°F/oT 10 go 149°C (HeHarpeToe TOMnnmMBO)

npupogHbin ra3 ot 50 go 450°F/ot 10 go 232°C (HarpeToe TONMnMBO)
oKpyxatoLmii Bo3gyx ot -20 go +180°F/oT -29 go +82°C
BHeluHss yTeuka (2 cM®/MUH MaKc. ApeHax Hapyxy)

6. CpabartbiBaHue

BHyTpeHHWUI gnameTp umnuHapa Manbiit npusoa:avameTp': 1750 AroiMoB (44,45 mm)
BonbLuoit npueog?: anameTp 2500 AtoiiMos (63,50 MM)

Pabouni xop 3500 grorimos (88,90 mm)

CraTtuyeckvie ynnoTHeHust Onactomep cornacHo US MIL-R-83248 (ButoH)

Paboyas »xuakocTb 'mapaBnuyeckas >xnMaKkocTb Ha HEPTSHOM OCHOBE, a TaKke
OrHeCTOVKMNe rmapaBnnyeckme XngrocTtn, Takne kak Fyrquel EHC

HomunHanbHoe rmapaenuyeckoe

OaBneHune 1600 psi(n36.)/11032 kMNa

Paboyee rugpaenuyeckoe

naBneHne o1 1200 go 1700 psi(136.)/oT 8274 no 11722 kMNa

TemnepaTypa okpyxatoLiero

BO3ayxa oT -20 go +180°F/oT -29 no +82°C

TemnepaTypa ruapaBnuyeckomn

XKNOKocTn ot 80 go 170°F/oT 27 po 77°C

7. CepBoknanaH

HomuHanbHbIn pacxoq Manblit npueoa': 5,0 amep. ran/muH (18,9 n/MuH) npu nepenage
AaeneHus Ha knanaxe 1000 psi(and.) (6895 klMa), 4-xogoBow
BonbLuoit npusog?: 10,0 amep. ran/mux (37,8 n/MuH) Npu nepenage
AaBneHust Ha knanaxe 1000 psi(and.) (6895 klMa), 4-xonoBow

HomMWHanbHbIN BXOAHOW TOK 18 MA (cymma Tpex KaTyLLek)

Hynesown casur 10% OT HOMMWHanbHOrO MOTOKa [Ans  3aKpbiTUA  3anopHo-
perynupytoLero knanaHa
(= 10 = 4% HOMMHanbHOrO TOKa MpW HyNeBOM pacxofe
TMAPaBANYECKON XNOKOCTH)

OrneKTpuyeckoe nogknoyeHe Hapyx. guam. 0,375 Tpy6HbIn ouTuHr. Pe3bba 0.562-18 UNF-2A

cornacHo MS 33656-6

" Manblit npvBoa ucnonbayeTcst Ha knananax 3", 4" 1 6" ¢ ynnotHeHusmu HD Metal unn TCM-Ultra
2 BonblUOW NPWBOA MCMONb3yeTcs Ha KknanaHax 6" ¢ ynnoTHeHusMu SS-260, a Tawke Ha krmanaHax 8" ¢
ynnoTtHeHusimn HD Metal nnn TCM-Ultra

NMPUMEYAHUE
MpuBeAeHHbIe rabapUTHbIE YepTexn NPUMEHUMbI ANA Pa3NUYHbIX 3aNOPHO-PErynUpYOLLUX

KnanaHoB TonnuBHoro rasa Woodward. O6patuteck k Woodward 3a nocnegHumu rabaputHbIMU

yepTexxaMu ANA KOHKPETHOro 3anopHO-perysiupyoLLero KnanaHa.

28

Woodward



PykoBoacTtBO 26230  3amopHO-perynupyroLwmi ra3oBbIi KnanaH ¢ 3NeKTpU4eCKUM OTKITHOYEHUEM

Paspen 2.
NMpuHUMN fencTBuA 3anopHO-
perynupyroLlero KnanaHa

MpuBOA 3anopHO-PErynupyloLLIero ra3oBoro knanaHa ynpaBnsieTCsi 9MeKTPOHHOM
CUCTEMOWN CepBOYMpaBrieHus1 (He BKIIOYEHO), KOTOpasi CpaBHUBAET Tpebyemble ©
OENCTBUTENbHbIE NONOXeHUs knanaHa. Cuctema ynpasneHusi MogynupyeT curHan
BXOOHOrO  TOKa  Ha  9MeKTpormapaBrMyeckoM  CepBoOKnanaHe,  4ToObl
MWUHUMWU3MPOBATb CUCTEMHbIE OLUMOKM MO3ULMOHUPOBaHNS. CM. yHKLMOHAMbHYO
cxembl MpMBO4A NPOCTOro AencTeus Ha puc. 1-11.

Paboyas XuOKoCTb rMOpaBnMYECKOW CUCTEMbI MOCTYNaeT B WCMOMHUTENbHbIN
MEXaHU3M 4epe3 CbeMHbIn UNbLTP-NATPOH C WHTErpanbHbIM  MHOUKATOPOM
Bbicller Toukm AP um  pacxogutcs MO YeTbipeM  HarnpaBIEeHUSM,
ANEeKTPOorMapaBnmMyeckMin cepBoKIanaH MCNomnb3yeTcs AN KoHdurypauum Ha Tpwm
HanpaeneHusa. Beinyck perynupoBku gasrneHus PC1 u3 cepBoknanaHa BegeT K
MorocTM Haph ruapaeBnuyeckum noplwHeMm. Korga cuna, pevictBylolas Ha
rMapaBnuyeckoe [aBrieHve, MNpeBblllaeT Cuiy MNPOTUBOCTOSALMX Harpy304HbIX
MPY>XUH, BbIXOOHOW MOpLUEHb BblABUraeTcs, MOBOpayMBasi knanaH B OTKPbITOE
MONoXeHWe.

Y3en «knanaHa pene  aBapuWHOTO  OTKIIOYEHUS  MOMELLaeTcs  Mexay
3MEKTPOrMAPAaBIIMYECKM PETYNIMPYIOWMM CEepPBOKManaHoM U CEepBO  CTYMeHbio
Bbixofa. loTepss UMM CHWXeHWE [aBrieHUs CuUrHana aBapUiiHOTO OTKITYEHUS
BHELUHEl noJayn Bbi3blBAeT CMELLEHHOEe MOJIoKEeHUE KranaHa pene aBapuiHOro
OTKNMoYeHMs. Tpy 3TOM BEpPXHSIs MOMOCTb MOPLUHA MPUBOAA COEAMHSIETCS C
OPEeHaXKOM T1apaBnuyeckor xugkoctn. Cuna, nofasaemasi NPYXUHOW Bo3Bparta,
TONMKaeT CTepXeHb WCMOMHWUTENBHOrO MexaHu3Ma BBEepX, NMoBopayvBas knanaH B
3aKpbITOE MOSIOKEHME.

B kaxxgom npuBoAe Takke yCTaHOBIEHbI ABa Pe3epBHbIX AaTynka 0bpaTHOW CBA3M
no nonoxenuto LVDT. CeHcopHble cepaeyHukn LVDT n onopHble anemeHTbl
MOOKMIOYEHbl K [MaBHOMY 3reMEHTY Ha BbiMycke MNpvMBOAA C MOMOLbO
COeOUHUTENbHOro YCTPOMCTBA, HamnpaBneHHOro Ha BTYMKy. OTa Hanpasndwowas
BTYNKa coxpaHsieT pacnonoxeHne LVDT, 4ToObl MMHMMU3NPOBATbL NOBPEXAEHMS
cepAeyvHuKa, BO3HMKalLWMe U3-3a N3HOCa NPY TPEHUUN CKOMBXEHNSI U CBA3AHHYIO C
3TMM NOTEPH TOYHOCTM JATUYMKOB.
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Pasnen 3.

CBepgeHus o CTaHAAPTHbIX KOMMOHEeHTax
|

Y3en anekTporMapasnnyeckoro cepBoKranaHa ¢ TpemMs o6MoTKamMu

McnonHutenbHbIA  Me€XaHW3M  3anopHO-PErynupytoLLero  krnanaHa MCcnosnb3yeT
OBYXCTYMNeHYaTbll TMAPaBNNYECKA CepBOKNanaH Ans MOAYNAUUM MONOXEHUS
BbIXOJHOrO Bana W, TakuM 00pa3oM, ynpaBreHUs 3arnopHO-PErynupyloLLmMmM
KnanaHoM. OnekTpoasuraTenb OOMbLUOrO MYCKOBOrO MOMEHTa MEPBOW CTYNEHM
CHabXeH TPOMHOWM KaTyLlKOW, obecneymBalollent ynpaBneHne MONOXEHNEM
KnanaHa nepBOM WU BTOPOM CTYMEHW MPOMOpPLMOHANbHO CYMMapHOMW Ccuie TOKa,
nofaBaeMon Ha TPU KaTyLUKK.

Ecnn  T1pebyetca, 4tObObl cuctema ynpaeneHus obecnednna  GbicTpoe
nepeMellleHne KranaHa pAns  yBenuuyeHus nofavn TomnuBa Ha  TypOuHy,
CyMMapHasi cuna Toka [orKHa CYLLEeCTBEHHO MPEBLICUTL HyneBoe 3HadeHwue. [Npu
TaKMX YCIOBUSIX, NUTaOLLEE Macno BMNycKaeTCsi B MOMNOCTb HaA MOpLUHEM NpuBoOAa.
Pacxop B BepxHIO0 NOMOCTb MOPLUHSI NPMBOAA NPONOpLUMOHaneH CyMMapHO cune
TOKa, MoJaBaeMoro Ha Tpu KaTywku. Takum obpa3om, CKOpOCTb Xoda npusoaa v
OTKPbIBAIOLLErOCs  KnamaHa ToXe MpornopumMoHanbHas ToKy (Bbllle Hyns),
nogawmollemMycs Ha  anektpoasuratens  60MblWIOro  NYCKOBOrO  MOMEHTA,
npeBbILIaloLLIEMY HyTIEBOE 3HaYeHue.

Ecnn  Tpebyetca, u4Ttobbl cucTema ynpaBneHuss obecnedumna  GbicTpoe
nepemeLleHve KnanaHa Afs YMEHbLUEHUS OABIEHUsl HUCXOASALLEro MoToka Ha
3anopHO-perynupylowWwmiA KnanaH, cymMMapHasi curia Toka [OMKHa YrnacTb Huxe
HyneBoro 3HauveHus. [lpu TakMx YCMNoBMsIX, MOMOCTb MOPLUHS MNpuBoAa
NoAKMoYaeTcs K KOHTYpy ruapaBnuyeckoro ApeHaxa. Pacxop BosBpata U3
NONIOCTN BEPXHEro MOPLUHS NPOMOpLMOHAneH MNageHnto CyMMapHOW CWMbl Toka
HWXXEe HyrneBOro 3HayeHusi. B aTom crnyyae pacxod M CKOPOCTb 3aKpblBaHMWS
KrnanaHa nponopLMOHarnbHbl MageHNlo CYMMapHOW CUIlbl TOKa HWXEe HYNeBOW
TOYKM.

Pagom c HyneBbiM TOKOM, CepBOKManaH CyLecTBEHHO MW30/MpyeT MosiocTb
BEPXHEro MOpLUHSA OT Nodayn rmapaBrvyeckoi XUAKOCTU U ApeHaxa, a gaBrneHne
BEPXHEro MOPLUHA UK Harpysaka npyXuHbl ©OanaHcupyeT [Ansi COXpaHeHust
Hen3MeHHoro nonoxeHust. CucTema ynpaBneHus, perynupylowas cumy Toka,
nojaBaemMoro Ha OOMOTKM, MOAYNMpyeT TOK Ha obMoTKax Ans obecrnevyeHus
HaZnexallero ynpasneHust CUCTEMOV ¢ 06paTHOW CBS3bIO.

Y3en knanaHa ynpaBrieHUsi OTKIIOYeHMeM

3anopHo-perynupyowuii knanaH Mcrnosib3yeT pernenHbli KOHTYP OTKIYeHUs ¢
3MNEeKTPOMAarHUTHbLIM yrpaBeHnem Ansa yrnpaBrieHUs BbICOKONPOU3BOANUTENbHBIMM,
TPEXXoOoBbIMU,  ABYXMO3ULMOHHLIMM KnanaHamu € TMAPaBIMYECKUM
ynpaBneHnem. OTOT penenHbl KOHTYP OTKIYEHUS COCTOUT U3  4YeTbipex
PYHKUMOHAMNbHbLIX 3IEMEHTOB: 3MEKTPOMAarHMTHOrO KranaHa pere OTKIYeHus,
nUTaloLWero  gpoccenss  pene  OTKMOYEHUsl,  KnanaHa  OTKIYeHus  C
rMapaBnuMyYecknM yrnpaeneHnem, u ckpybGepa perne oTKMHYEHNS.

B HopmanbHOM pexume paboTbl SMEKTPOMArHWUTHBIA KranaH pene OTKIYeHUst
3aKpbIT, YTO NpeaoTBpallaeT BbIMyCk U3 ckpybbepa pene oTKIYEHUst Ha Bo3BpaT
rmapaBnNNYecKomn Xnakoctu. B pesynbTate 3Toro Macno nof BbICOKMM AaBreHMEM
nogaeTcs B perielHbI KOHTYP OTKIHOYEHUS MO NUTarolemMy ApOCCento, KOTOPbIN
ObICTPO co3gaeT M36bITOYHOE AaBfieHME B KOHTYpe OTKMYEHUS ANst COo3AaHus
JasrneHnss nogayn. Korga paBneHne B KOHType aBapUAHOMO  OTKIHOYEHMUS
Bo3pactaer go 1100 «klMa (160 psi(n36.)), TPEXX0OOBOW KnanaH pene MeHsieT
MONOXEHNEe Tak, YTO 06LLUME OTBEPCTUSI NOAKIMIOYAKTCSA K OTBEPCTUSM YNpaBreHns
cepBoknanaHa MofioCTM  HMKHEro MOPLUHA  UCMOMHUTENbHOrO  MexaHu3ma,
No3BOMss cepBoOKNanaHy M3MeHUTb NOMNOXeHWe APOCCENbHOro KnanaHa.
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aﬂeKTpOMaFHMTHbIIZ KrnanaH OTKpbliBaeTcAa nNpu obecTtoumBaHum. OTKprTVIe
ANEKTPOMarHMTHOro KnanaHa obecneynBaeT NOAKMYEHNE KOHTYpa OTKIHYEeHUA K
OPEeHaxy. 370, B CBOWO oyepedb, BbI3blBAE€T COBUI TMOJIOXKEHUA TpexxonoBoro
KnanaHa pere TakK, 4To obuee OTBEpPCTNE MNOAKMNK4YaeTcAa K rngpaBiid4ecKkomMy
AOPEeHa)XXHOMY KOHTYpYy W u3onupyetcda OT noaayun FVIJJ,paBJ'II/NeCKOVI XNOKOCTW.
Korgpa pgaBneHve B HWXHEM MOnoctu nopwHA nafgaeT, BO3BpaTHaA TMpPYyXUHa
6bICTpO BO3BpaLlaeT NiyHXep KranaHa B HMXHEee MNOoJioXeHune, 3akpbiBaa KranaH
ynpasneHna n oTkn4aa nogadvy tonnmea B gBuraterslb.

Y3en rugpaBnuyeckoro chmnbTpa

3anopHo-perynupyoLimi npueoa cHabxaeTcs yepes BCTPOEHHbIN
BbICOKONPOU3BOAUTESNbHbIA (bunbTp. PunbTp LWMPOKOro AuanasoHa 3awumwaet
BHYTPEHHME KOMMOHEHTbI TMAPAaBAMYECKOro YynpaBfieHUs OT MHOIOYUCIIEHHbIX
nepeHoOCUMbIX MacrnoM 3arpsi3HEHWUn, KOTOpble MOrYT MPUBECTU K 3aedaHuio unuv
HapyLweHuio paboTbl rMapaBnMYEcKMX KOMMNOHEHTOB. ®unbTp cHabxaeTcsa yepes
BM3yarbHbIAi WMHOUKATOP, KOTOPbLIA MOKa3blBaeT, korga 3HadeHue nepenaja
OaBrieHnst MpeBblllaeT pPeKoMeHAOoBaHHOoe, ecnM HeobXxo4MMOo, OKasbiBas Ha
3amMeHy unbTpyloLLEro anemMeHTa.

[atuynkn obpaTtHom cBA3m no nonoxeHutro LVDT

3anopHo-perynupyowwmin npmeog ucnone3dyet asa LVDT gna obpaTHon cBsi3n no
nonoxenunto. LVDT umetoT 3aBOACKYHDO HACTPOMKY Ha curHam obpaTHOM CBSA3M
0,7 £+ 0,1 Bacpdp. npu muHmmansHom nonoxeHun un 3,5 0,5 Bacdd. npwm
MaKCUMarnbHOM MOMNOXeHun. [JeNncTBUTENbHOE 3HAYeHWe HanpsbkeHus Ans
kaxgoro LVDT 3anucbiBaeTcss Ha Haknemnkax, pacrnofioXeHHbIX BHYTPU
pacnpenenntenbHoOi KOPObKM MCMONMHUTENbHOIO MexaHuama, A5 03HAKOMITEHUSI
BO BpPeMsi NpoBeAeHns KanmbpoBke Ha MecTe.
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Paspen 4.
MoHTax

O6wue
Cwm. Ha rabapuTHbIx YepTexax (puc. 1-2 — 1-10):

. O6wwme pasmepsbl

. MecToHaxoxaeHve dprnaHueB TEXHONOrMYeckmx TpybonpoBoaoB
. Pa3mepbl rmapaBnmyeckmx UTUHIOB

. OnekTpuyeckne coeanHeHus

. ToukM NogbEMA U LEEHTP TSHKECTU

. Macca knanaHa

KoHCcTpyKkumsa knanaHa Vee-Ball® TpebyeT ropu3oHTanbHOM YCTAHOBKM MOBOPOTHOrO Bana
npueoaa. Kpome Toro, BepTvkanbHOe pacrnonoxeHne npusoaa obblMHO NpeanoyTUTENbHO AN
3KOHOMWUM MecTa, a Takke Ans obneryeHusi yCTaHOBMEHUS JNEKTPUYECKUX, TOMMMBHBLIX W
rMApPaBINYECKMX COEAMHEHUI N 3aMeHbl TMAPAaBNNYECKOro (PUnbTPYIOLLEro 3afieMeHTa.

3anopHo-perynvpyowuin KnanaH paccyvMTaH Ha onopy TOonbkKo Ha naHubl TPyGOonpoBOAOB.
JononHuTesnbHbIE OMOpbl HE TOMBKO He TPEGYIOTCS, HO U He PEKOMEH/YIOTCS.

CTaHgapTHbIN 3anOpHO-PEryNUPYIOLWLNA KnanaH cHabXxaeTcs C NIEBOCTOPOHHEN OpUEHTaUMEN,
Kak nokasaHo Ha cxemaTU4yHOM uepTexe. KnanaH MoXHO KOHMrypupoBaTb C NPaBOCTOPOHHEN
OopveHTaumen; TeM He MeHee, 4YToDObl MONy4YMTb TaKOMW knanaH, HeobxoaMmo caenaTtb 3anpoc
npu pasmeLleHnn 3akasa.

NMPEAYNPEXOEHUE - LUYM

Bo BpemMsA BbINOJIHEeHUA pa601' Ha AaHHbIX KranaHax u paaomM ¢ HUMU NpuU HOpMasibHOM ypOBHe
wymMa BOKpyr Typ6MH Heo6Xxo0AMMO UCNONb30BaTh cpeacTBa 3aWnTbl OpraHoOB crnyxa.

NPEAYNPEXAOEHUE — ONMACHOCTb OXOros

nOBerHOCTb AaHHOro usgenua MoXxeT HarpeBaTbCA UMK oXnaXAaTbCA A0 ONACHbIX
TemMmnepartyp. Pa6oTas ¢ gaHHbIM usgenuem B TakKux ycnoBusx MCHOﬂb3yI71Te cpencTBa 3allUThbI.
3HauyeHus TeMnepaTypbl yKa3aHbl B HacTosiLLleM pyKkoBoACTBe B pa3aerie TeXHU4eCKnx
XapaKTepucTuK.

BHAMAHUE - MNOOABEM

He nogHMmanTe u He NnepemMeLyanTe KnanaH 3a kabenenposog. MogHumanTe U nepemeLyanTe
KnanaH TofIbKO 3a NPOYLIUHbI.

> B PP

BHUMAHUE - MPOTUBOMNOXAPHASA 3ALLUTA

B3pb|BOOﬂaCHOCTb — AaHHOe usaernue He nmeeT 3alnTbl OT OTKPbITOIO OrHA. Monb3oBaTenb
HeceT OTBETCTBEHHOCTb 3a COOTBETCTBME €ro CUCTeMbl NPUMEHUMbIM TpeGOBaHMﬂM.

PacnakoBka

KnanaH noctaBsnsietcs B repMmeTM4HOM nakeTe C BraronornotTutTenem, yT0b6bI O6ecneunTb Ans
HEero HearpeccmBHYIO cpenay. PEKOMEH,EI,yeM Oepxatb KnanaH B Opl/ll'l/lHaﬂbHOVI ynakoBke [0
MOMeHTa MOHTaxa. Ecnn knanaH npegnonaraeTca XpaHuTb B Te4YeHue OJTIUTEeNIbHOro Cpoka,
NOMECTUTE €ro B repMeTU4Hyro yrnakoBKY C BlaronornotTutTenem.
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MoHTax Tpy6bonpoBoaoB

MoapobHble cBeaeHWst O TUNax M pas3mMepax riaHueB, NPOKNagok u 6onToB cM. B
ctaHgapte ASME B16.5.

Yb6eaumTecb, 4To MexdnaHLeBOe pacCcTOsiHME TEeXHOMornyeckoro Tpybonposoaa
COOTBETCTBYIOT TpeboBaHuAM rabapuTHbix YepTexen (puc. 1-2 — 1-10) B npegenax
CTaHOapTHbIX TPyOHbIX gonyckoB. KnanaH crnegyet MOHTUpOBaTb  MexXAay
npvBanoyHblMM  MOBEPXHOCTAMU  TPyOOMPOBOAOB TakuMm obBpas3oMm, 4YTOObI
cTarnBatowme naHubl 60NTbl MOXHO ObINO YCTaHOBUTL, LEHTPYs dnaHubl NALlb
ycunmem pyk. Micnonb3oBaHne MexaHU4YeCKUX YCTPOMCTB, KaK-TO rMOpaBIN4ECKNX
WM  MexXaHW4Yeckux [OMKpaToB, OMOKOB, Tamew WnM aHanornyHblX Ans
NPUHYAMTENbHOW LEHTPOBKM TpyOOMNpPOBOAOB CUCTEMbI MO draHuam KnanaHa He
AonyckaeTcs.

3anopHo-perynMpyrou.LM|?1 KnanaH KOHCTPYKTMBHO paccyuTtaH Ha TOo, 4YTOObI
onnpaTbCA UCKMKYUTENbHO Ha (*)J'IaHLI,bI pr60I'IpOBOJJ,OB; AOonoJNiHUTENbHbIE OMOpPbI
He TpeGy}OTCﬂ N yCtaHaBnmBaTb X HE PpeKOMeHAYeTCA.

[Ona MOHTaxa KnanaHa Ha TexHorormyeckoM Tpybornposode cnegyet
ncrnonb3oBatb 60NTHI UAK WNUABKM Mapkn 5 (MeTpuyeckuii knacc 8.8). OnuHa u
anameTp cnaHueB knacca 300 OomKHbI COOTBETCTBOBATb creaywolen Tabnuue
cormnacHo pasmepy craHueBs Knanaxa.

N OnuHa 6onTa ¢
HoMuHanbHbIN KonuuyectBo | [Ouametp [nuHa wnnbKu LIeCTUrDAHHO
pa3smep Tpy6 6ontoB GonTa PahH
royioBKOM
25 mm / 1 gronma 4 16 mm / 76,2 Mmm / 63,5 Mmm /
5/8 gronma | 3,00 grorima 2,50 grorma
51 mm / 2 aronma 8 19 mm / 88,9 mm / 76,2 mm /
3/4 nronma | 3,50 gronma 3,00 aronma
76 mm / 3 gronma 8 19 Mm / 108,0 mm / 4,25 88,9 mm /
3/4 prorma | aronma 3,50 gronma
102 mm / 4 pgronma 8 19 mm / 114,3 mm / 4,50 95,2 mm /
3/4 nronma | aronma 3,75 nronma
152 mm / 6 gronma 8 19 mm / 120,6 mm / 4,75 108,0 mm /
3/4 nronma | aronma 4,25 pnronma
203 mm / 8 gronma 12 22 Mmm / 139,7 mm / 5,50 120,6 mm /
7/8 pronma | gronma 4,75 gonma

MaTepwuanbl npoknaaku dpnaHua AomkHbI COOTBETCTBOBATL cTaHaapTy ANSI
B16.20. MNonb3oBatento crnegyeT BbibpaTb MaTepman Npoknagok, KoTopbi Obl
BblAepXKan oXunaaemble Harpy3kvu ot 6onToB, He Byayyn pasgaBneH ¢ notepen
CBOWCTB, 1 KOTOPbIN Obln1 Obl NPUroAeH AN YCNOBUIN 3KCNyaTauuu.

lMpun ycTaHOBKe KramaHa Ha TexHonornyeckun TpybonpoBon BaXKHO HaAanexalium
obpa3oM 3aTAHYTb LWNWUBbKU/GONTEI B COOTBETCTBYHOLLEN NOCnenoBaTeNbHOCTH,
4YTOOblI ObecneunTb napannenbHOCTb ApYr ApYyry NpUBAarnoyvHbIX MOBEPXHOCTEWN
dnaHueB. PekomeHayeTca 3aTarvBatb OonThl B ABa npuema. llocne Toro, kak
wnunbkn/6onTtel ByayT 3aTaHYTbl OT PYKW, 3aTArvBaMTe LNUNbKW/G0NTbLI KpecT-
HaKpecT A0 NOMOBUHbI MOMEHTa 3aTsKKW, NPUBEAEHHOrO B criegylollen Tabnuue.
lMocne 3aTspkky BCeX LUINUNEK/G0NTOB 4O MOMOBMHbLI COOTBETCTBYHOLLEN BEMNUYUH
NMOBTOPMUTE 3aTSXKKY, NPUIIOXMB HOMUHAMBHBIA MOMEHT.

Pasmep 6onTta KpyTawwum momeHT

16 mm / 5/8 grorima 150-155 pyHT-
dyToB/ 203-210 Hem

19 mm / 3/4 gronma 250-260 dyHT-
dyToB/ 339-353 Hem

22 mm / 7/8 grorima 375-390 cpyHT-
dyTos/ 508-529 Hem
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FmapaBnuyeckoe noakryYeHne

Ha kaxgom knanaHe HeobXxoaMMO CMOHTUPOBaTb ABa MMAPaBMYECKUX COEQUHEHUS: nogayvn u
Bo3BpaTta. CoeavHeHMs KnanaHa SBMASIOTCA MNopTamu MNof  YNIOTHUTENbHOE KOmbLOo C
uunuHapudeckon pesbboii, cooTBeTcTBYOWMMUK cTaHaapTy SAE J514. lMoacoeanHeHHble K
KnanaHy TpybonpoBoAbl AOMKHbI OblTb CKOHCTPYMPOBaHbI TakMM 06pa3om, YTOObl UCKIHOYUTL
nobyo nepegady BMGpaLMn UMM UHBIX CUI Ha Knanax.

ObGecneybTe Hagnexatlyro dunbTpaumio rMapPaBINYeCcKon XNAKOCTU, NoAaBaeMon Ha NpMBOA.
CuctemHasa unbTpauus [OMKHA KOHCTPYKTMBHO obecnevvBaTe nodady rmapaBnvMyeckon
XUOKOCTWU, UMEKLEeNn MakCMMarbHbI YpOBeHb 3arpsis3HeHus cornacHo 1SO 4406 paBHbIn
18/16/13, a npegnoyTUTENbHBLIN YpoBeHb — 16/14/11. GunbTpyOLWNIA dNEMEHT, Npunaraemblii K
npuBody, He npefHasHayeH Ansd Toro, Ytobbl obecneyvBaTb Haanexalyyl unbTpauuo B
TeueHune BCero cpoka cnyxobl npnsoaa.

Mogava rmapaBnMyecKkor XMAKOCTU Ha NPMBOL AOMKHA OCYLLECTBNSATLCS No TpybonpoBogam
anametpom 12,70 mm (0,500 grorima), cnocobHbiM nogasatb 18 n/muH (10 amep. ran./muH) nog
nasnennem 1200-1700 psi(n36.) (8274-11 722 kMa).

OTBOA rMOPaBNMYECKOM XUOKOCTM OOMMKEH OCYLLECTBNATBCA Mo TpybonpoBogaM OUaMeTpoMm
25,4 mm (1,00 grorim), KOTopble He OOIMKHbl OKasblBaTb COMPOTUBIIEHWSI MOTOKY XXWOKOCTW,
OTBOAMMOMY OT KranaHa. [laBneHne B 0TBOASLUMX TPyOONpOBOAAX HU NPU KaKMX YCIOBUSIX He
OorkHo npesbiwatb 30 psi(n3b.) (207 kMa).

SneKTquecxoe nogkn4veHune

OCTOPOXHO - NPOBOOKA

BBuay knaccudukaumm ona B3pbIBOONACHbIX 30H, MPUCBOEHHON AaHHOMY U3Aenuto, Hagnexalmmn
TWUN NPOBOAKA U MEeTOAbI €e MOHTaXa SIBMSIFOTCA KPUTUYECKM BaXKHbIMU OISt SKCNNyaTauuu.

He nogcoeamHsANTe HUKaKMX 3a3eMNsOLWNX MPOBOAOB K "NpubopHOMY 3a3emrieHuto”,
"3a3eMsieHUI0 cpeacTB ynpaBneHusa" unm nobomn He3azeMNeHHON cucTeMe 3a3eMneHus.
NMoacoeanHuTe BCe aneKTpUYeCKne coeqMHEeHUA Ha OCHOBaHUMN ANeKTpuYeckon cxemsl (puc. 1-12).

PekomeHayeTcss ucnonb3oBaTb MPOBOAA C  3KPAHWPOBAHHBIMKM MO OTAENbHOCTUM BUTbIMU
napamu. Bce curHanbHble NpoBoOAa OOIMKHbI OblTb SKpaHMpOBaHbl BO n3bexaHue HaBOLOK OT
pacrnonoXxeHHOro psgom obopygoBaHus. Hanuune oGopyaoBaHWsi, CO34alLEro CunbHble
3NEeKTPOMarHMTHbIE MOMEXKW, MOXeT noTpeboBaTb MOHTaxa kKabens B 3KpaHWPOBAHHOM
kabenenpoBoae, OBOMHOrO 3KpaHUPOBaHWA kabens wunu Opyrux Mep npegoCTOPOXHOCTY.
MoaocoeauHsinTe 3kpaHbl CO CTOPOHbI CUCTEMbI YMPAaBMEHUA WM KaK yKasblBaeT NpakTuka
3NEKTPOMOHTaXa CUCTEM YMNpaBIieHUs, HO HYM B KOEM CIlydae He C 060OMX KOHLOB 3KpaHa, Tak
KaK Mpyv 3TOM CO3JaeTcsa napasuTHbIN KOHTYP C 3amblkaHumem 4epe3 3emnto. [MpoeBoga He
OOMKHbl ObITb OBHaxeHbl 6onee yem Ha 51 mm (2 gronma) oT akpaHa. [poBogka AomkHa
obecneumnBaTb 3aTyxaHue curHana He 6onee 4yem Ha 60 ab.

Kabenb cepBoOKanaHa AOJDKeH COCTOoATb U3 TpeX 3KPaHMPOBAHHbLIX MO OTAESIbHOCTU BUTbIX
nap. Kaxagyto napy crnepyeTt MoAkMo4MTb K OAHOM OOMOTKE CepBoOkKIanaHa, kak nokasaHo Ha
puc. 1-12 (Cxema anekTpn4ecKknx COeANHEHNI).

Kabenb LVDT gomkeH COCTOATb M3 YeTblpeX 3KpaHMPOBAHHbLIX MO OTAENbHOCTU BUTHLIX Map.
[Be oTgenbHble Napbl AOMKHbI UcNoNb3oBaThCsa And noasefeHuss kK LVDT HanpsbkeHua
BO30YXXaAeHUs, a ABe Apyrve otaenbHble napbl — Ans Bbieoga ¢ LVDT HanpsikeHus o6paTHOM
CBSA3N.

OnNeKTPOMarHUTHbIA KnanaH 3MeKkTPUYECKOro OTKIIYEHMST OMKEH OblTb CHabXeH npoBogamu,
paccyuMTaHHbIMU, Kak MuHMMYyM, Ha 300 B.

MopT npoayBku TonnMBa

MopT npoayBkM TONMMBa AOMMKEH ObITh BbiBeAEH B 6e30nacHOM MecTe. B HopmanbHOM pexume
paboThl yTeyka 13 aToro nopTa AormKHa oTCyTCcTBOBaTh. OOQHAKO ecriv n3 aToro nopTa NPoAyBKU
OymeT oOOHapykeHa uJpe3MepHass yTeyka TonnueBa, obOpaTuTecb 3a COOEWCTBMEM K
npeactasutento Woodward.
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HacTpoika aneKTpoHHOMN CUCTEMBI
HacTtpomnka guHamum4yeckux napameTpoB

BaxHo, 4TOGbl B CUCTEMY ynpaBneHust Obinv BBeAeHbl NpaBuribHble AMHAMUYECK/e
XapaKTepuUCTUKM [OaHHOTO KnanaHa; brnarogapsi 9ToMy pexumMbl paboThl krnanaHa u
CUCTEMbI yrpaBrieHus He ByayT BbIXOAUTL M3 AOMYCTUMbIX NPEAENOB.

Koppexuysi Hynesoro

noToka
% owmbKm

Ksv
(AR SVA2E 2272 eta SVAWASVISH1

WhAe

/

Mpueoa ¢
TUAPaBIAYECKUM
LUNMHEPOM

o~

KomaHza Ha
% OTKpbITUE
KnanaHa

VHTerpaTop
[MepeHoc asuratens koppekLum

cepsoknanaHa Fen

///“ -
Kib ¢
\\\ (Taulls+1
Macuurabuposatme [atunk nonoxexus LVDT

KOHTpOnnepa
BBOAA-BbIBOAA

Puc. 4-1. Bnok-cxema 3anopHo-perynmpyoLLero knanaHa

3,0 m0|7|M.3/c/MA npv gaenenuny nogadn 1600 psi (manbiv I'IpVIBOJJ,1);
6,0 p,roMM.Z/c/MA npuv gaenenun nogaym 1600 psi (6onbLuon npvuaop,1);

BenuunHa Ksv nponopunoHanbHa KBaapaTHOMY KOPHKO OT pacxoda U He
3aBUCUT OT MOJIOXKEHUA.

Ksv HOMuHanbHoe =

ZetaSV = 0.7
WnSV = 680 paa/c (108 'u); BennunHa WnSV nponopuunoHanbHa KBagpaTHOMY
KOPHIO OT pacxoaa
Ac= 2,4 ponm.2 (Manbin anBop,1); 4,9 proim.2 (6onbLuon nNpueosa)
KL = 0,80 Bachdh./atonim
Xop cepsonpueoga = 3,5 glonma
TauL = 0,005 cekyHa (B 3aBUCMMOCTY OT BO3OYXaeHWs/gemoaynsauunm)

" ViHcbopmaLmio 06 aKkcrnyaTaLmu ManbixX 1 GOMbLUMX MPUBOLAOB CM. Ha CTP. 2

Cuctewmsbl NMUO-ynpaBneHus

Ki

o

WHTerpanbHoe

WHrerpansHoe Orpatunyenne OrpaHuyetivie

Tabn. 3-1. PekomeHgyemble BenUYMHbI KO3 dULMEHTa YCUNEHNS CUCTEMBI ypaBreHns
AN pas3nuyHbIX TUMOB CUCTEMbI YpaBeHns
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\\ ycunerve WHTErpaTtopa ycunesve WHTErpaTopa
+-20 % -209 Kds+1
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Cywa' T n1a % Ouwmbra% n Cymma N7 ( Jods Nz %
Mponopuuo- poropuyo- [ndbcheperumanst
HanbHoe HareHoe 0e ycuneHne
veunexne Kd veunexne
nddepenun- Koachdpmument
anbHoe nepegaqn
AnddepeHLmansHo
ro perynstopa
Puc. 4-2. Cuctembl NMA-ynpaenexus
MponopuuoHanbHo-
YcTaBku koadpdmumeHTa yeunenms | MNponopumoHansHoe | MponopunoHansHO- | MHTerpanbHo-
CUCTEMbI yrpaBneHns ynpasneHve WHTerpansHoe anddepeHumansHoe
Kp=5; Kp=3; Ki=5; Kp=3; Ki=5;
Kd=0,01 nnun
Tau Begyuwias = 0,01



3anopHo-perynupyroLmin ra3oBbIi KnanaH ¢ 351IeKTPUYECKUM OTKNIOYEeHNeM PykoBopacTBo 26230

PerynupoBka HyneBoro Toka

K kaxgomy nocTtaBneHHOMY KranaHy npunaraetcss AOKYMeHTauusi, B KOTOPOW MpUBOAMTCA
hakTnyeckasa BenuumMHa HyrneBoro Toka, mamepeHHasa Woodward. BaxHo, 4Tobbl y Kaxgoro
KnanaHa B CWUCTeMe BBeAeHHas B CUCTEMY YMNpaBMeHWs BENUYMHA HYMEeBOro TOKa
COOTBETCTBOBArna W3MepeHHOW BenuuuMHe Toka. [py HenpaBunbHOW yCTaBKe HyNeBOro Toka
Hannyne TONbKO NPOMNOPLMOHANbHOrO ynpasrneHns npueedeT K ownbke no3nLMOHNPOBaHNS.

Mopsapok HacTPOWKK

BHYTpU anekTpu4eckoro Koxyxa KrnanaHa WMeeTCs Hakfnenka, Ha KOTOpOW yKasaHo
COOTBETCTBYIOLLEE MOSNIOKEHNE KranaHa (B MpoueHTax OT MOSIHOro xopa), dusnyecknii xog (B
OriMax) M COOTBETCTBYKOLWME curHanbl obpaTtHon cBsaAsM LVDT pgna kaxpgoro LVDT
(npeanonoxum, yto ato 7,0 Bacdbd. npm yactote 3000 Mu).

Mocne Toro, kak cuctema ynpaeneHus OyaeT MOAKMYeHa K knanaHy u GyaeT ycTaHOBMeH
KOHTPOSb HapZ KranaHom, nofdanTe KoMaHdy Ha OTKpbiTMe knanaHa Ha 0% nonHoro xopaa.
NamepbTe HanpshkeHne obpartHow cBa3u oT kaxpgoro LVDT. OTperynupyinte Koppekumio B
KOHTYpe obpaTHOM CBsi3W Tak, 4TOOblI HanpshkeHue obpaTHOW CBS3M COOTBETCTBOBASIO
yKa3aHHbIM B JOKYMEHTaUUW BenmyMHam (CM. HaKIenKy BHYTPU 3NEKTPUYECKOro KoXyxa) Anis
aToro nonoxexus. [loganTe KomMaHZy Ha OTKpbiTMe knanaHa Ha 100% nomHoro xopga.
OTperynupyiite ycuneHune B KoOHType obpatHon ces3u LVDT Tak, 4tobbl HanpsikeHne obpaTHom
CBSI3M COOTBETCTBOBASIO YKa3aHHbIM B AOKYMEHTauuMu BenuyuHam. [lopjante komaHay Ha
3aKkpbiTUe knanaHa. B xope Bu3yanbHOro ocmoTpa ybeautecb, YTO KnanaH 3akpbiT, a
HanpsbkeHne obpaTtHon cBsisn ¢ LVDT pasHo 0,7 + 0,1 Bachd. BTy onepaumio, BO3MOXHO,
npuaeTcs NOBTOPUTb, YTOObI 0becneynTb COOTBETCTBME YyKa3aHHbIM B LOKYMEHTE BENUYMHAM
HanpshkeHns 06paTHOM CBA3WM NpW nogade KomaHz Kak Ha oTkpbiTve Ha 0%, Tak u Ha 100%
xopaa.
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Paspen 5.
TexHMYeckoe obcnyXnBaHMe N 3aMmeHa

ob6opyaoBaHus
I

TexobcnyxuBaHue

TexHu4eckoe oGCnyXMBaHWe UMK PErynMpoBKa 3anopHO-perynupyroLLero knanaHa
BO BpeMsi €ero MOArOTOBKM K 3KChmyaTauum wunyM camon 3Kcninyatauum He
TpebyeTcs.

Woodward pekomeHZayeT perynsipHo MpoBepsiTb MHAMKATOp MNepenaja AaBreHUs
Ha y3ne unbTpa, KOHTPONMPYS CTeneHb 3acopeHus punbTpa. Ecnu nHgukatop
nepenaga [OaBMeHUs cTan KpacHbiM, (UIbTPYIOWNUA 3MEeMEHT HyxaaeTcs B
3ameHe.

Ecnn kakvme-nnbo cTaHgapTHble y3nbl M AeTanu KnanaHa BblIgyT W3 CTpoS,
BO3MOXHa 3aMeHa HEKOTOPbIX KOMMNOHEHTOB Ha MecTe akcnnyatauun. ObpaTuTech
3a cogencTemeM k npegctasutento Woodward.

3ameHa obopyaoBaHuA

NPEAYNPEXAEHUE — OTKNIOYUTE NMNOOAYY

Bo n3GexaHue cepbe3HbIX NPOU3BOACTBEHHbIX TPAaBM UMK NOBPEXAEHUA
oGopynoBaHusA, nepes HayanoM no6oro TeXHUYECKOro o6Cny)XMBaHUA UM PEMOHTa
y6eauTechb, YTO KrnanaH NofHOCTLIO U30SIUPOBaH OT 3NIeKTPONUTaHus,
rmapaBnuyeckoro AaBreHus U AaBreHus rasa.

NMPEOYNPEXOEHUE - LLUYM

Bo BpeMmsi BLINOMIHEHUSI PaGoT Ha 3aNOPHO-PEryNMpPYIOLMX KnanaHax u psiioM ¢ HUMK
npu HopManbHOM YPOBHE LWyMa BOKPYr TYp6UH Heo6xo4MMo Ucrnonb3oBaTh CpeacTea
3aWmTLI OPraHoB crnyxa.

NPEAYNPEXOEHUE — ONACHOCTb OXOros

lMoBepXHOCTL 4AHHOIO U3AENUA MOXET HarpeBaTbLCA UMM OXNaXAaTbCA A0 ONacHbIX
TemnepaTyp. PaboTas ¢ gaHHbIM M3genvMem B TaKUX YCrOBUSAX UCNONb3yNTe CpeAcTBa
3awnThbl. 3Ha4YeHUs TemnepaTypbl yKasaHbl B HaCTOsILLEM PYKOBOACTBE B pasaene
TeXHNYECKUX XapaKTepUCTUK.

BHUMAHUE - NOABEM

He nogHumainTe u He nepemellanTe KnanaH 3a kabenenpoBoa. MogHumanTe n
nepemMeLlanTe KrnanaH TONbKO 3a NPOYLUMHbI.

> (B B B B

BHUMAHMUE - NPOTUBOMNOXAPHAA 3ALLUTA

B3pbiBOONacHOCTb — AaHHOE U3Aernve He UMeeT 3alUTbl OT OTKPbLITOrO OrHA.
Monb3oBaTenb HeceT OTBETCTBEHHOCTL 32 COOTBETCTBUE €ro CUCTEMbI MPUMEHUMBbIM
TpeGoBaHUAM.

PacnonoxeHne KOMNOHEHTOB CM. Ha rabapuTHbIX YepTexax (puc. 1-2 — 1-10).

Y3en/lMaTpoH rugpasnuyeckoro omnbTpa

Fm,qpaBaneCKmﬁ CbI/Iﬂpr pacnonoxXeH Ha rmapaBnn4eckoM KoJleKkTope, KOTOprI;I
pacnonaraeTcd HenocpeacTBeHHO Haa cepBOKanaHoM.

3ameHa y3na ¢unbTpa

1. BbIBepHUTE YeTbipe BUHTA C WwecTurpaHHbiM wnnuem 0.312-18 UNC.

Woodward
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2.  CHumuTe y3en dunbTp ¢ 6roka konnekTopa.

NMPUMEYAHUE

PUnbTP coaepXUT 6onbLLIOEe KONMUYECTBO NMAPaBIINYeCKON XXUAKOCTU, KOTOpas MOXeT
NPONUTLCA BO BPEMS €ro CHATUSA.

3. VYbegutecb B Hanuuuu [ABYX YNMOTHWUTENbHBIX KOmew, B coeduvHeHun dunbTpa C

KONINEKTOPOM.

BosbmuTe HOBbIN y3en dunbTpa.

YcTaHoBUTE [Ba HOBbIX YNIOTHUTENBHBIX KOMbLia HA HOBOM (hUnbTpe.

YctaHoBute uUnbTp Ha y3en konnekrtopa. [lpoBepbTe NpPaBUMbLHOCTb OpUEHTaLMUK

dunbTpa. Cm. Ha rabapuTHbIX YepTexax (puc. 1-2 — 1-10).

7. YctaHoBute 4YeTbipe 0.312-18 BMHTa C ronoBkoOM 4Yepes unbTp B KOMJIEKTOP M 3aTAHUTE
MomeHTOM 106—146 cpyHT-atorimoB (12,0-16,5 Hem).

ook

3ameHa naTpoHa cunbTpa

NMPUMEYAHUE

qJVIanp cogepxuT 6onbluoe KONU4YecTBO runpaBanecxoﬁ XNAOKOCTU, KOTOpasA MOXeT
NPoONinTLCA BO BpeMs ero CHATUA.

C nomoLLblo rae4Horo kntova Ha 1-5/16 (~33+ MM) oTBEpHUTE CTakaH OT y3na unbTpa.

CHUMUTE PUNbTPYIOLNIA ANEMEHT, MOTSHYB €ro BHU3.

Bo3bMUTE HOBBIN (PUNLTPYIOLLNIA ANIEMEHT.

CMaxbTe rMApPaBNNYECKON KMOKOCTBIO  YMNIOTHUTENbHOE KOMbLO Ha BHYTPEHHEN

OKPY>KHOCTU (DUNBTPYIOLLIErO 3feMeHTa.

5. BcrtaBbTe naTpoH cdunbTpa B y3en dunbTpa, HaABUHYB OTKPbLITBIA KOHEL, (hunbTpytoLLero
3rieMeHTa BBEPX Ha HUMMerb.

6. YcTaHoBuUTe cTakaH unbTpa. 3aTAHUTE NULLb OT PYKN.

Ponp=

MaTpoH knanaHa ynpaBneHusi OTKIO4YeHueM

MaTpoH knanaHa ynpasrieHna OTKI4YEeHNneEM HaxoanTCcA B KONJ1EKTope rmapoCcnCcTeMbl.

NMPUMEYAHUE
Bo BpemMsi CHATUA NaTPOHa MOXeT NPONMUTLCA rmapaBnnyeckasn XuaKocTb.

1. C nomowblo raeyHoro kmnwya Ha 1,5 (~ 38+ mm) OTBepHWTE KranaH ynpaBrieHus
OTKINIOYEHWEM OT rMAPaBNNYECKOro KOMIeKTopa.

MenneHHO M3BMEKMTE NAaTPOH U3 KOMMeKTopa.

Bo3bMuWTe HOBbLIV NATPOH KNanaHa ynpasreHus OTKIMOYEHNEM, CBEPbTE €ro HoMep AeTanu
N BapmvaHT C NPEXHUM YCTPOWCTBOM.

Y6eamTech, YUTO Ha NaTpPOHe CTOAT BCE YNIOTHUTENbHbIE KOSbLI@ U OMOPHbIE KorMbLia.
CMaxbTe ynnoTHUTENbHbIE KOMbLia rMapaBnnyeckom XXMAKOCTbIO MU Ba3eNTMHOM.
YcTaHoBUTE NaTPOH B KOPMYC KOMeKTopa.

3atsaHuTe momeHToM 108-122 H m (80-90 doyHT*cpyTOB).

A

No ok

aneKTpOMaFHMTHbIﬁ KnanaH perne OTKnr4eHuns

OneKkTpoMarHWTHbIA KnanaH pene OTKMYEHUs] PacrofioKeH CO CTOPOHbI MMApaBNYECKOro
KOnnekTopa, HanpoTWB 06paTHOro knanaHa pene oTkMoYeHns. CM. Ha rabapuTHbIX YepTexax
(pvic. 1-2 — 1-10).

1. CHUMUTE KPbILIKY 3NEKTPUYECKON pacnpeaenuTenbHOM KOpooKN.

2. OTcoeavHuTe OT KNEMMHOW KONOAKM NpoBoda CcepBoknanaHa, obo3HaveHHble uudpamu
11 mn12.

3. Ocnabbte coegnHuTenun  kabenenpoBoooOB Yy pacnpedenuTenbHOM  KOpoOkKwu,
3MNEeKTPOMArHUTHOrO KranaHa u CoeAUHUTENbHbIA TPOMHUK MEXAY HAMMU.

4. OCTOpPOXHO CHUMUTE KabenenpoBoz, C 3NeKTPOMAarHUTHOrO KranaHa W BbITSHUTE NPOBOAKY
n3 kabenenposopa.

5. C nomouypbto raeyHoro kntoya Ha 1-1/4 (~32- MM) OTBEPHUTE SNEKTPOMArHUTHbIV KnanaH ot
rMapaBNYECcKoOro Konnekropa.
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6. MeoneHHO M3BREKUTE 3NEKTPOMArHUTHBIN KranaH u3 konnekropa. llpu cHsmuu
Mo)Xem nposiumbCcsi HEKomopoe Kosnuvyecmeo 2udpassiuyeckol xudkocmu.
Cobnrodalime oCMOPOXHOCMb.

7. Tlony4nte HOBbIV 3NEKTPOMarHUTHbIN knanaH ot Woodward.

8. YbepgwuTtechb, YTO B HOBOM KranaHe MpPUCYTCTBYOT 06a YNnOTHUTENbHbLIX KonbLa U
ynopHOoe KOmnbLO.

9. CwmaxbTe ynnoTHUTEmNbHbIE KOMbLa rMapaBnMyYecKkon XXnAKOCTbIO UMW Ba3eNnMHOM.

10. BcTaBbTe HOBbIV 3NEKTPOMArHUTHbIN KNanaH B rmapaBnnyeckuii KOnmnekTop.

11. 3atsaHuTe anekTpoMarHMTHbIA knanaH moMeHToM 40—-58 dyHT-hyToB (54—79 Hem).

12. TNpoTaHMTe NPOBOAKY Yeped kabenenpoBog B pacnpenenuTenibHyo KOpooKy.

13. TNoacoennHute kabenenpoBop K 3NEKTPOMArHUTHOMY KrnanaHy U 3aTsHUTE; MOMEHT
3aTSHKKM AormkeH coctaBnaTb 450-550 cpyHTOB Ha Atorim (51-62 Hem).

14. 3aTtaHuTe kabenenpoBof Ha pacnpeaenuTenbHoOn Kopobke U TPOWHMKE MOMEHTOM
450-550 dpyHT-AtormoB (51-62 H m).

15. BcTaBbTe MpoOBOAKY B KIEMMHblE KOMOAKM 3MNEKTPOMArHUTHOrO KnamaHa c
mapkuposkon 11 n 12. Ecnm gna moHTaxa Heobxogmmo ob6pes3aTb MNpOBOAa,
ob6s13aTenpHO OcTaBbTe XOTSA Obl OAHY 3anacHyto NeT0 NPoBoAA.

16. 3akponTe pacnpegenurenbHy KOPOOKY KPbILLKOW U 3aTAHUTE BUHTHI.

Mpw noBbILWEHUN faBneHUs B rMApPaBAMYECKON CUCTEME NPOBEPLTE €€ Ha Hanu4yne
BHELLUHMX NPOTEYEK.
CepBoknanaH

CepBoknanaH pacrosioXeH Ha rmapaBfiMYecKOM KOMEKTOpe HenoCPeACTBEHHO Haj, y3IioMm
dunbTtpa. Cm. Ha rabapuTHbIx YepTexax (puc. 1-2 — 1-10).

1.
2.

10.

11.

12.

13.

14.

15.

CHVMUTE KPbILLKY 3NIEKTPUYECKOW pacnpenenmTenbHon Kopobku.

OTcoegmHnTe npoBOAA CepBOKNanaHa OT KMEMMHbIX KOModoK, 0003HaYeHHbIX
undppamm 1-6.

Ocnabbte xomyTbl kabenenpoBoga y pacnpegenuTenbHOW — KOpobkM 1
cepBokIianaHa.

OCTOpPOXHO CHMMUTE KabenenpoBoA C CepBOKManaHa W BbITAHUTE MPOBOAKY M3
kabenenposoaa.

BbiBepHuTe 4yeTbipe BuHTa #10-32 UNF C wecTUrpaHHbIM LWAMLEM KpenneHus
cepBOKIianaHa K KonmnekTopy.

BbIOGpocbTe BOCEMb YNNOTHUTENMbBHbBIX KOMEL, MEXAy CepBOKManaHoM, nepexonHou
NAacTUHOWN N KOMNSEKTOPOM.

Bo3bmnTe 3anacHom cepBokfianaH uU CBepbTe €ro HOMep AeTann U BapuaHT C
NPEXHUM YCTPONCTBOM.

YcTaHOBUTE Ha NepexXoaHYo MacTUHY YeTbipe HOBbIX YNNOTHUTENbHBLIX KOMbLA.
YcTaHOBUTE MEPEXOAHYI0 MMacTMHY Ha FMAPaBNMYECKUA KOMnekTop, yoeamBLunCh,
YTO rmgpaBnMyeckme KaHanbl 1 OONTOBblE OTBEPCTMS COBMeLLaloTCcH. Ybeanutecs,
4YTO BCE YeTblpe YMMOTHUTENbHbLIX KOMbla YCTaHOBMEHbl MPaBUSIbBHO BO BpeMs
MOHTa)a Ha HWXHeW YyacTu NepexoqHON NNacTUHY CO CTOPOHbI KOMfeKTopa.
CHUMUTE NpefoxpaHuTenbHY NNacTUHy C 3anacHOro cepBoknanaHa n ybegutecs B
HanmMuMn ynnoTHUTENbHbIX KOMeEL, Ha BCeX YeTbipex pa33eHKOBaHHbIX OTBEPCTUSIX
cepBokIanaHa.

YcTaHOBUTE CepBOKMNanaH Ha NepexofHyr MracTuHy, kotopas bbina yctaHoBneHa
Ha rugpaenuyeckom konnektope. [poBepbTe, YTOObLI OpMEHTaLUMsi cepBOKanaHa
COOTBETCTBOBana MWCxogHoW opueHTaumn. Cnegute, u4ToObl BCe 4eTbipe
YNIOTHUTENBHBIX KOMbL@ OCTaBanucb Ha CBOEM MECTE BO BPEMSI MOHTaXa.
lMocTaBbTe YeTbipe BMHTA C ronoBkon nog topueson kmtod #10-32 UNF n 3aTaHnTe
MomeHToM 32—-35 dyHT-AtoriMoB (3,6—4,0 Hem).

lMponoxnTe NPoBOAKY CepBOKanaHa 4Yepes kabenenpoBon B pacnpenenuTenbHyo
KOPOOKYy.

MopcoeonHnTe KabenenpoBoA K CepBOKManaHy M 3atsHuTe MomeHTom 450-550
dyHT-gtonmoB (51-62 Hem).

3ataHuTe kabenenpoBOA Ha pacnpedenuTenbHon kopobke momeHToM 450-550
dyHT-AtonmoB (51-62 Hem).
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16.

17.

MoacoeamHnTe NpoBoAa K KNEMMHbIM KOnokaMm cepBoknanaHa, 0603Ha4eHHbIM Limdpamm
1-6, KaK MOKa3aHO Ha CXeMe ANeKTPUYEeCKnx coeamHeHun (puc. 1-12). Ecnv ana mMoHTaxa
HeobxoamMmo obpesaTb nNpoBoaa, 06a3aTenbHO OCTaBbTe XOTSA Obl OOHY 3anacHyk NeTro
nposoja.

MocTaBbTe KPbILLIKY Ha pacnpeaenuTenbHyo KOPoOKy 1 3aTSHUTE BUHTbI.

3ameHa LVDT

NPEQYNPEXOEHUE — HE CHUMAWTE KPbILUKY MPY>XXWUHbI

Bo usbexaHune nponsBoacTBeHHbIX TpaBM HE cHMMaiTe KpbILLKY NPYKUHBbI (HarpyxeHa
npyxuHoun c cunon 4448 H/1000 dyHTOB).

LVDT pacnonaratioTcsd Ha BEpXHEW MOHTaXXHOW NnacTUHe, pacrnosioKEHHOW Hapg OGonbliown
NPYXUHON LUMNUHAPA W NOA TMAPaBrMYECcKMM KonnektopoM. CM. Ha rabaputHbIX yepTexax
(puc. 1-2 —1-10).

1.
2.

3.
4.
5

CHMMUTE KPbILLKY 3NEKTPUYECKOW pacnpeaenmTenbHOn Kopooku.

OtcoeguHnte npoBoga oboux rpynn LVDT OT KNEMMHbIX KONOAOK, OGO3HaYeHHbIX
undpamu 7-14.

OcnabbTe coegnHeHMs kabenenpoBoaa y pacnpeaenmTensHom kopodku n kaxaoro LVDT.
OcTopoxHo cHumuTe kabenenposog ¢ LVDT v BbITAHUTE NPOBOAKY M3 kabenenpoBoaa.
OTcoeaunHUTE rMapaBnMYeCcKnii ApeHax Ans yBenMyeHus CBOOOAHOro MecTa.

NMPUMEYAHUE
Mpu cHATUM MOXET NPONUTLCSA CyLEeCTBEHHOE KONMYECTBO rMapaBiniecKon XuaKocTu.

10.
1.

12.

13.

14.

15.

16.

17.

18.

19.

OTBepHUTe KpenexHyto ranky 0.500-20 UNF Tonbko ¢ HeucnpasHoro LVDT.

BbiBepHMTE ABa BUHTA C wwecTurpaHHbiM wnmuem 0.250-20 UNC kpenneHust KpoHLITENHa
LVDT Kk BepXHen MOHTaXXHOM NnacTuHe.

OctopoxHo cHumuTe y3en LVDT c¢ knanaHa, NOAHSB e€ro BepTuKanbHO BBepx. He
noBpeauTe Kopnyc u WTtok ucnpasHoro LVDT.

BbiBepHMTE 4eTbipe BUHTA C wecTurpaHHbiM - wnuuem  #10-32 UNF  kpenneHus
TEXHOMOrMYECKON KPbILLKA K MPYXMHHOMY UMNUHAPY ANst NOMyYeHWs A4OoCTyna K LUTOKam
LVDT.

OTtBepHUTe KoHTprariky 0.375-24 UNF oT wtoka HencnpasHoro LVDT.

BbiBepHuTEe WTOK HemcnpaeHoro LVDT, ncnone3ysa 0,250-at0MoBbIEe FpaHn Hag, pe3b0Ooi.
LLitok BbIBOpauMBaeTcsi Tsbkeno u3-3a ukcatopa pe3bbbl, BCTPOEHHOTO B Taperky
NPYXVHbI.

Bosbmute 3anacHon LVDT u cBepbTe €ro Homep AeTanu M BapuvaHT C MPEeXHUM
YCTPONCTBOM.

YcTtaHoBute WwTok 3anacHoro LVDT B Tapernky npyXuHbl, YCTaHOBMB MPUMEPHO TaKyto e
BbICOTY LUTOKa, Kak y gpyroro LVDT.

MoctaBbTe Ha wTtok LVDT koHTp-ravky 0.375-24 UNF, HO noka He 3aTarnBanTe ee
TpebyemMbIM MOMEHTOM.

OcTtopoxHOo BcTaBbTe 3anacHon LVDT yepe3 oTBepCTME B BEPXHEN OMOPHON MnacTuHe 1
ycTaHoBuTe Hag wtokom LVDT. He npuknagbiBante ycunus k LVDT, Tak kak 970 MoXeT
NPUBECTU K NoBpexaeHuto wroka LVDT.

OcTopoxHO ycTtaHoBuTe HoBbIM LVDT un y3en KpoHwTerHa 4Yepe3 OTBEPCTUE B BEPXHEWN
OMNOPHOW NNacTuHe u yctaHoBuTe Hafd wTokom LVDT. He npuknageiBante ycunus k LVDT,
TakK Kak 3TO MOXeT NPMBECTU K noBpexaeHuto wroka LVDT.

lMocTaBbTe ABa BWMHTA C ronoBkol nop TopuoBbi kntod (0,250-20 UNC (cTtanHaapTHast
TpyOHasi pe3bba), C MOMOLLBI KOTOPbIX KpOHWTENH LVDT KpenuTcsa K BEPXHEN OMOpPHOW
nnute, N 3ataHnTe MoMmeHTom 58—78 pyHT-aormoB (6,6—8,8 Hem).

YctaHoBute Hosbli LVDT B OnopHyto nanty M MOHTaxHyk ramky 0,500-20 UNF
(yHMdmumpoBaHHasi Mernkasi peabba) MomeHToM 400-500 hyHT-Ar0NMOB (4556 Hem).
lMomeTbTe opHy w3 rpynn nposogoB LVDT, uTtobbl ABe rpynnel nposogoB LVDT
otnnyanuce. Ecnun He nometute npoBoga LVDT, TO nocne wnx MOHTaxa B
pacnpefenuTensHo KOpobke pasnmunTb ABe rpynnbl MPOBOAOB OyAeT CNOXHO.
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20.
21.

22.

23.

24,
25.

MponoxunTte npoBoaa Yepes kabenenpoBog B pacnpeaenuTenbHyo KOpooky.
MoacoeauHnte kabenenposoa k LVDT u 3ataHute momeHTOoM 450-550 dyHT-
aronmoB (51-62 Hem).

3atsaHuTe kabenenpoBog Ha pacnpegenuTenbHor kopobke momeHTom 450-550
GyHT-gtonmoB (51-62 Hem).

MoacoeanHuTe npoBoga K KnemmHbiM konogkam LVDT, o603HayeHHbIM Lndpamun 7-
14, kaK nokasaHO Ha CXeme 3neKkTpuyeckux coeamHeHun (puc. 1-12). Ecnu ans
MOHTaxa Heobxoammo obpesaTb npoBoda, ob6s3aTenbHO ocTaBbTe XOTS Obl OOHY
3anacHyr neTnio NpoBoaa.

MoacoeanHnTe rMapaBIMYECKNn OpEHAX.

Mocne yctaHoBkm LVDT ero cnenyeT kannbpoBaTb, Kak OMMCaHO HUXKE.

Kanun6poska LVDT

1.

Mocne 3ameHbl LVDT wnu B crniydyae pasperynupoBKM €ro LuToka cepaevHuka
HeobxoamMMo KanubpoBaTb BbIxogHoe HanpshkeHne LVDT cnegytowmm obpasom.

NPEOYNPEXOEHUE — NMPYXXUHA/OMNACHOCTb TPABMbI

Co6niofaiiTe OCTOPOXHOCTL U BbIMOJTHUTE BCe UHCTPYKLIUM NOCIIe CHATUS KPbILWKK AOCTyNa K
npyXuHe. BHyTpeHHNEe KOMMOHEHTbI MOTYT 3aleMUTb Nanblibl, 3 HEKOTOPbIE KOMMOHEHTbI
HarpyxeHbl CUMbHLIMU NPYXUHaAMMU.

2.
3.

OTKNtounTE rmagpaBnmM4yeckoe nNuTaHue oT 3anopHO-perynmpyoLLero NnpMeoaa.
CHMMWTE  TEXHOMOTMYECKYl KpPbIKY CO CTOPOHbI  3amnopHO-pEerynupyroLlero
npvBoaa, BbiBepHYB YeTbipe BUHTA #10-32 UNF 1 cHsB wanbbl, 4ToObl NONy4nTb
OOCTYN K perynupoBke LWToka cepaeyHnka LVDT.

Otperynupyiite wtok LVDT Tak, 4Tobbl Npu NonHOCTb BTAHYTOM LVDT (rasoBbin
KnanaH MOfHOCTbIO 3aKpbIT) BbixogHoe HanpsikeHve LVDT coctasnsano 0,7 £ 0,1
Badd.

3ataHuTte koHTpramky 1.375-24 UNF LVDT momeHTOoM 31-36 Hem (270-320 goyHT-
OK0IMOB).

YcTaHoBUTE LWITaHry wu3MepeHuss xopga (Homep petanu Woodward 1327-945,
NPUMNOXEHHYID K 3anOopHO-perynupyowemMy npvBody) Ha MNOABWXKHYIO NIacTUHY
npvBoAa, Kak rnokasaHo Ha puc. 5-1.

Puc. 5-1. lWtaHra namepexuns xoga
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7. TpvkpenuTe yCTPOMCTBO ANA TOYHOro M3MepeHus xoda (MHAMKATOP 4acoBOro Tuna umnu
3KBUBANEHTHbIN) C AMana3oHom wuamepeHus o 100 mm (4 gworima) xoga K Kopnycy
3anopHo-perynupyroLwero npveoga. YCTaHOBUTE MeEPUTENbHbIA HAKOHEYHUK CTEepPXHSA
MHOUKaTOpa Ha LUTaHry, kak nokasaHo Ha puc. 5-1.

8. Tlopante rnapaBnuyeckoe AaBfieHVWE Ha 3anopHO-PErynupyroLlmin NpyuBo4 W BPYYHYHO
BBEOWUTE Ha 3NEeKTPOHHOM KOHTposnnepe 3HavyeHne xoga npveoga 88,90 + 0,13 mm (3,500 +
0,005 gronma).

9. 3anuwwuTe BbixogHoe HanpshkeHne LVDT B gaHHOM nonoxeHun xoga 3,5 gronma.

10. Ypanute KkomaHZy yrpaBreHus npuvBOAOM W BEPHWUTE MPMBOA B MOSIOXKEHME MOKOS
(ra3oBblIVi knanaH 3akpbiT).

11. OTknOYUTE rMapaBnNMyecKoe NUTaHne 3anopHO-perynupyoLLero npuBoaa.

12. OGHOBUTE NOrMKY 3amnOpPHO-PErynUPYLLEro ynpaBfeHNs HOBbIM 3HAYE€HWEM BbIXOL4HOrO
HanpsbkeHusa LVDT.

13. CHUMUTE KPbILLKY 3NEKTPUYECKOW pacnpenenuTenbHOn KOpobKM 3anopHO-perynmpyoLwero
npveoaa.

14. TepenuwunTe npexHee 3HayeHWe Makc. BbIXxogHOro HanpshkeHus LVDT Ha Haknevike
3ANEKTPUYECKON pacnpeaenuTensHon KopobKn 3anopHO-perynmpyoLero npuBoaa, ykasas
HOBOE M3MEPEHHOE 3HAYEHUeE.

15. 3akponTe pacnpenenuTenbHyo KOPOOKY KPbILLKOM U 3aTAHUTE BUHTHI.

16. CHUMUTE MHOMKATOP YaCOBOrO TUMA U LUTAHTY.

17. TMocTaBbTe Ha MECTO TEXHOMOMMYECKYHO KPbILLKY, NMPUBEPHYB €€ YeTbipbMsi BUHTaMu #10-
32 UNF, coBMeCTMB OTMETKY Ha 3aKpblITOM MHAMKATOPE C MOMOXEHWEM OTBEPCTUSA BUHTA
nHavkatopa. 3aTsHuTe YeTbipe BUHTa Kpbilwkn Ao 30-40 dyHTOB Ha atonm (3,4-4,5 H-m).

Tabnuubl noncka u yctpaHeHUs1 HEUCNpPaBHOCTEN

HeVICI'IpaBHOCTI/I CUCTEMbI ynpasrieHus nogaden TomnMBa WKW CUCTEMBDI perynmposaHusa
3a4acTyl0 CBA3bIBAKOTCA C WUIMEHEeHUAMU YacToTbl BpalleHUA Typ6VIHbI, OOHaKO Takune
M3MEeHEeHUA 4acTOoTbl BpalleHUda He Bcerga CBUMAEeTENbCTBYHOT O HeUcCrnpaBHOCTAX CUCTEMbI
ynpasneHuna nogayen TonnuBa UM CUCTEMbI perynmnpoBaHu4. I'IoeTomy npn BO3HMKHOBEHUU
aHopManbHbIX M3MEHEHNN YacToTbl BpawleHna npoBepbTe pa60Ty BCe€X Yy3J510B CUCTEMbI,
BKInKO4ada Asuratesnib unu Typ6|/|Hy. MHCprKLI,VIVI NoO BbIABIIEHUIO MPUYNH HENoJiagokK MOXHO
HanTn B pykoBoACTBax nNo 3kcnnyataunun COOTBETCTBYHOLWUX 3JNEKTPOHHbIX CUCTEM. Hwxe
onncaHa AnarHoCcTuka HeI/ICI'IpaBHOCTeVI 3anopHO-perynupyroLllero KnanaHa TonyiMmBHOro rasa.

Pa3bupaTb 3anopHO-perynvpyoLLmii knanaH TOMMUBHOIO rasa Ha MecTe He pekoMeHayeTcs,
MOCKONbKY CXaTble MNPYXWHbI NPeACTaBMsAT onacHocTb. Ecnv B upesBblyaiHOW CUTyaumm
pasbopka cTana HeobxoauMoii, Bce paboTbl W PEerynMpoBKW AOSHKHbI  MPOV3BOAUTLCS
nepcoHanoM, BCECTOPOHHE 0GYYEHHBIM BbIMOSTHEHMIO TPEBYEMbIX NMpoLeayp.

Obpawascs B Woodward 3a nHdopmaumnen nnm cogencTtBUEM B PEMOHTE, BaXKHO yKasaTb B
CBOEN 3asiBKe HOMep AeTanv U CEpUiiHbIA HOMep KnanaHa.
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Mpu3nak

Bo3moxHasn npuynHa

Cnoco6bl ycTpaHeHus

BHelUHMWe yTeyku 13
rmapaBnuyeckomn
cucTeMbl

OTCyTCTBYIOT UMK M3HOCUITUCH
YNMOTHUTENbHbIE KomMbLa
CTaTUYECKUX YMIIOTHEHWI

Mpun HeobXo0AMMOCTY 3aMeHNTE YNNOTHUTENbHbIE
KOnbLia, yCTaHOBMEHHbIE B y3rbl, NOANEXalume
PEMOHTY nonb3oBaTenem (unbTp, cepBoknanax,
KnanaH aBapuiHOro oTknoYeHus). B npotueHom
cnyyae BepHute npusod Ha Woodward Ans pemoHTa.

OTCyTCTBYET MM U3HOCUIOCH
YMNOTHUTENBHOE KOMbLO
OVHaMUYECKOro YnroTHEHNS

BepHuTe npusog Ha Woodward ans pemoHTa.

BHyTpeHHss yTeuka
13 rMapaBrn4ecKom
cucTeMbl

OTcyTCTBy}OT nnn N3HOCUNnUCb
BHYTPEHHWE yNNOTHUTESIbHblIE
KonbLa cepBoOKnanaHa

3ameHuTe cepBoknanaH.

M3Hocunuck fosvpyowne
KPOMKM cepBoKnanaHa

3ameHnTe cepBoknanaH.

OTCyTCTByeT nnn N3HOCKUIOChb
YynnoTHeHne nopLuHA

BepHute npuBog Ha Woodward gns peMmoHTa.

BHelwHAs yTeuka
TOMMMBHOrO rasa

OTCyTCTBYIOT WNW M3HOCUICH
npoknagku gpraHues
Tpybonposoaos

3ameHuTe NPOKNaakun.

Mepekoc dnaHues
TpybonpoBoaoB

Mpn Heo6XxoaAMMOCTU NepenoxuTe TPyGONPOBOAbI,
4YTOGbLI OHU COOTBETCTBOBANM TpeGoBaHUAM
napannenbHoCTn onaHueB, U3NOXEHHbIM B pasaerne 4.

BonTbl dnaHues
TpybonNpoBOAOB 3aTAHYThHI
HeHaanexallym MOMEHTOM

[Mpy HeobxoanMoOCTK 3aTAHUTE 6onTbl TpebyembiMn
MOMEHTaMM 3aTSHKKU, yKasaHHbIMU B pasgene 4.

HaskumHoe KomnbLo casnbHuka
HY>XAaeTcsl B perynimpoBke

OTperynupynTe HaXMMHO€ KOrbLIO B COOTBETCTBUM C
pykoBoacTeom Fisher, popma 5290, Trn Vee-Ball.

OTCyTCTBYET UIU U3HOCUIICS
canbHu1K

OTpeMOHTUPYINTE CanbHUK B COOTBETCTBUM C
pykosoacTtBom Fisher, dpopma 5290, Trn Vee-Ball.

BHYTpeHHss yTeuka
TONNMVBHOTO rasa

YnnoTHeHue Vee-Ball
OTCYTCTBYET UMM U3HOLLEHO

OTpeMOHTHpYITE YNNOTHEHNE B COOTBETCTBUM C
pykosoacTtBom Fisher, dpopma 5290, Trn Vee-Ball n
nHcTpykumen Fisher Errata, Tun Vee-Ball SS-260.

KnanaH He
OTKpbIBaeTcs

HeHagnexaulas BennynHa
TOKa yrnpaBneHusi
cepsoknanaHoM. (UTobebl
cepBoOKmanaH razoBoro
KranaHa oTKpbIcs, cymma
BENIMYMH TOKa B Tpex obMoTKax
cepBoknanaHa gomkHa 6biTb
BbILLE HYIIEBOrO
KOMMeHCaLMOHHOro NoTokKa
cepBoKranaHa.)

[MpoBepbTe Tpacchl BCex NPOBOAOB U ybeanTech, 4To
OHM COOTBETCTBYIOT NPUHLMNUATIbHBIM 3T1IEKTPUYECKUM
cxemam (puc. 1-12) n cxemam 3neKTpUdHecKnx
coeanHeHuin GE. Ocoboe BHUMaHWe obpaTuTte Ha
NONSIPHOCTb MPOBOAOB, MOACOEANHEHHbIX K
cepBoknanaHy u LVDT.

HewvcnpaBHocTb cepBoknanaHa

3ameHnTe cepBoknanaH.

HeHapnexaluee naBneHve
nogayun rm,qpasnmqecr(oﬂ
XNOKOCTU

[asneHune nogaun fonmkHo npesbiwatb 1200 psi(n3b.)/
8274 klMa (npegnoytutensHo 1600 psi(n36.)/
11032 kMa).

HewucnpaBHocTb
3MEKTPOMAarHUTHOro KrnanaHa
OTKIMIOYEHNS!

3aMeHnTe 3NeKTPOMarHUTHbIN KnanaH.

3aepaHne Vee-Ball

OTtpemoHTUpyiiTe Vee-Ball B cootBeTCTBUM C
pykosoactBom Fisher, dpopma 5290, Trn Vee-Ball.

Woodward
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MpusHak

Bo3moxHasa npuunHa

Cnoco6bl ycTpaHeHusi

KnanaH He
3aKpblBaeTcs

Henagnexallas BenuymHa
TOKa ynpasneHus
cepBokrnanaHoM. (UTobbl
cepBoOKIanaH raaoBoro
KnanaHa 3akpblirficsi, CymMa
BEeJIMYMH TOKa B Tpex obmoTKax
cepBoKnanaHa 4omkHa 6bITb
HWXe HyneBoro
KOMTMEHCALMOHHOTIO MoTokKa
cepBoKanaxa.)

[MpoBepbTe Tpacchl BCex NPOBOAOB U ybeanTech, 4To
OHM COOTBETCTBYIOT NPUHLMNUANBbHBIM 3M1EKTPUYECKUM
cxemam (puc. 1-12) n cxemam aneKkTpud4eckmx
coeanHeHunin GE. Ocoboe BHUMaHWe obpaTuTte Ha
NONSIPHOCTb NMPOBOAOB, MOACOEANHEHHbIX K
cepsoknanany un LVDT.

HewcnpaeHocTb cepBoknanaHa

3ameHuTe cepBoknanaH.

HeucnpasHocTb LVDT

3ameHuTe LVDT.

[Monomka npy>uH

BepHuTe npusog Ha Woodward ans pemoHTa.

Monowmka Tar

BepHute npuBoa Ha Woodward gns pemoHTa.

3aepaHue Vee-Ball

OTtpemoHTUpyinTe Vee-Ball B cootBETCTBUM C
pykoBoacTeom Fisher, dpopma 5290, Trn Vee-Ball.

KnanaH HeyeTko
pearvpyeT Ha
KoMaHAbl

3abuT rugpaBnuyeckuin

[MpoBepbTe nHAMKATOP Nepenaga AaBneHni Ha

dunbTp Kopnyce cunbTpe.
3aepgaet 30M0THUK [MpoBepbTe, HAaXoAATCS N YPOBHM 3arpsi3HEHNS
cepBoknanaHa rMApaBnnYecKo XUAKOCTU B Npeaenax,

pekoMeHO0BaHHbIX B pasgene 1. NoavelumsaHve
BMOpaLMM MOXET yny4lumnTb paboTy cuctem ¢
3arpsiI3HEHHOW rMAPaBNNYECKON XNOKOCTBIO.

3abuT BHYTPEHHWIA MUMOT-
unNbTP cepBoKnanaHa

3ameHuTe cepBoOKnanaH.

CwunbHoe TpeHue B y3ne Vee-
Ball

BbinonHute texobenyxusarHne Vee-Ball B
COoOTBETCTBUM C pykoBoacTBoM Fisher ®opma 5290,
Tmn Vee-Ball n nHctpykumen Fisher Errata, Tun Vee-
Ball SS-260.

M3HOLLEHbI KOHL|bI LUTOKOB

BepHute npuBog Ha Woodward gns peMmoHTa.

M3HOLLEHO ynnoTHeHne
MopLUHS

BepHute npuBog Ha Woodward gns peMoHTa.

MpexaeBpeMeHHbI
M3HOC YMNOTHEHUI
npueoaa

UpesMepHbIN ypoBeHb
3arpsi3HEHUs rMapaBM4eCcKon
KNMOKOCTH

[poBepbTe, HAXOASATCSA NN YPOBHU 3arpA3HeHnsA
rmapaBrMYECcKon XXMOAKOCTU B Npeaenax,
PeKoMeHOOoBaHHbIX B pasgerne

1. YUpeamepHoe nogmeLlumBaHue Bubpaumm MoxeT
YMEHbLUNTb CPOK CNYX6bl CUCTEM C 3arps3HEHHON
rMApaBNYeCKOM XUOKOCTbHO.

Cuctema konebnetcs (cpok
cnyx0bl YNNOTHEHWI
NPOMOpLMOHANeH PacCTOSHUIO,
NPONAEHHOMY MOPLLHAMM).
[axxe HebonbLuKe konebaHus
(nopsigka £1%) npu ManbIx
yactoTtax (nopsigka 0,1 I'y)
BbI3bIBaOT BbICTPOE
HakonneHne n3Hoca.

BbIsIBUTE M yCTpaHWUTE NEpBONPUYKNHY KosieGaHui.
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Pasnen 6.
BapunaHTbl TEXHUYECKOIO

o6cnyXxuBaHus
I

BapunaHTbl TeXHU4YECKOro O6Cﬂy)KVIBaHVIﬂ n3pgenua

MpepnaraTca  criegylowmne  3aBOACKUE BapuaHTbl  TexobcnyxuBaHus
obopynoBaHusa Woodward, ocHOBaHHble Ha cTaHgapTHon rapaHTum Woodward Ha
npoAykuuto n Texobenyxusarue (5-01-1205), kotopas BCTynaeT B CUNy B MOMEHT
nokynku npogykumun y Woodward unu BeinonHEHUs TeX00CNyXMBaHNS:

. 3ameHa/O6bmeH (kpyrnocyTodHas ycnyra)

. PeMOHT no domMKcMpoBaHHbIM LieHaM

*  BoccraHoBneHue no hrKCUpoOBaHHBLIM LieHaM

B cnyyae npobnem C MOHTaXOM WM HegocTaTouHOW  3(PdEKTUBHOCTbIO

YCTaHOBIMEHHOW CUCTEMbI NpeaaraTcs creayoLine BapuaHThbl:

« CBepbTeCcb C WHCTPYKLUMSIMW MO TMOWUCKY W YCTPaHEHWIO HeUCnpaBHOCTEN B
HaCTOsILLLEM PYKOBOACTBE.

. O6patuteck B Woodward 3a TexHudeckon nomoubto (cM. "KOHTakTHble [aHHble
Woodward" Hwxe B gaHHOM pasgene) u obcyamte npobnemy. B GonblimHcTBE
Crny4yaeB peLleHue Mo yCTpaHeHWo Henonaaok MoXeT ObiTb HaAeHOo No TenedoHy.
B npoTvBHOM cnydae MOXHO BblbpaTb NPeanodYTUTENbHYH MOCNeAoBaTENbHOCTb
OEVCTBUI N3 NPeAoCTaBNsieMbIX YCIyr, NePedncrieHHbIX B JaHHOM pasaerne.

3ameHa/ObmeH

3ameHa/ObMeH — 3ameuvaTernbHas nporpamma, npegHasHadeHHas anst KIMeHTOoB,
KOTOPbIM HYXXHO He3amegnutenbHoe obcnyxueaHue. OHa No3BOMsSeT 3anpocuTb U
NONyYNTb MPAKTUYECKN HOBbI CMEHHbIN BIOK B TEYEHNe MUHMMAnNbHOro BpeMeHU
(0BbI4HO B TeYeHMe 24 YacoB Mocre 3anpoca) Npu YCroBUU HaNMMYmMs NOOXOASLLErO
6roka BO BpeMs 3anpoca, YTo CnocoOCTBYET COKpaLLeHMI0 NPOCTOoeB. Takke AaHHas
nporpaMma CTPYKTypypoBaHa Ha OCHOBaHUM (OUKCUPOBAHHBIX LiEH W BKIOYaET
NOsHy cTaHgapTHyto rapanTMio Woodward Ha npoaykumio (rapaHtus Woodward Ha
NpPOaYKLMIO 1 TeXHUYeckoe obcnyxmeaHne 5-01-1205).

[aHHbIi BapuaHT MO3BONSET 3BOHWUTb B Cliydae HesannaHupOBaHHOIO MPOCTOS
Unu nepep 3anfaHMpPoBaHHbIMKM MPOCTOSIMM U 3aKasbiBaTb CMEHHblE BMOKM
ynpaBneHus. Ecnn Gnok nmeeTtcs B HanuuMm Ha MOMEHT 3BOHKAa, €ro 4oCTaBka
00blyHO oOcyulecTBnAeTcd B TeyeHne 24 4yacoB. Bbl 3ameHsieTe cBon 6nok
yrnpaBrneHnss Ha NpPaKTUYEeCKN HOBbLI CMEHHbIV 1M BO3BpalLaeTe 3aMeHeHHbIN Brok
Ha npeanpusaTve Woodward, kak onucaHo Hmxe (cMm. "Bo3BpaTt obopynoBaHus Ha
PEMOHT" HXE B JAHHOM pasgene).

CtoumocTb ycnyr "3ameHa/O6MeH" ocHOBaHa Ha (PMKCUPOBAHHbLIX LIEHAX MIIHOC
CTOMMOCTb TPaHCMOPTUPOBKX. Bbl nonyvaeTe cyeT Ha OMKCMPOBAHHYO CTOMMOCTb
3aMeHbl/obMeHa NMic pasHuuy B CTOMMOCTM 3aMeHeHHoro 6rnoka u 6noka us
obmeHHoro doHaa npu goctaBke 6rnoka Ha 3ameHy. Ecnn cmeHHoe wusgenue
(3ameHeHHbIN 6r1okK) Bo3BpallaeTca Ha Woodward B TedeHne 60 agHen, Woodward
OTKpbIBAeT KpeauT Ha CTOMMOCTb CMeHHOro usgenusi. [CTOMMOCTb CMEHHOro
n3genust  npepctaBnsieT  coboll pa3HOCTb  (PMKCMPOBAHHOW  CTOMMOCTM
3aMeHbl/CMeHbI U LeHbl HOBOro 6510Ka cornacHo AeNCTBYHLEMY NMPENCKYPaHTY.]

Haknenka aBTOopusauum Bo3BpaTta. [na obecneyeHuss ObICTPOro nosnyveHust
CMEHHOTO U3aenusi n Bo n3bexaHve JONONHUTENMbHbIX PacX040B yrnakoBKa AOIMKHA
ObITb MpaBWnbHO MapkuMpoBaHa. K kaxgomy 3ameHsieMOoMY/CMEHHOMY GIoKy,
otnpaBnsemomy u3 Woodward, npuknagbpiBaeTCcs Haknewka asTopusaumm
Bo3Bparta. CMeHHOe usaenue JomKHO ObiTb 3anakoBaHoO, a HakKrneka aBTopusaumm
NMpUKNeeHa CHapyXu YynakoBku. B cnyvae OTCyTCTBMS HakMemku aBTopu3aLmu
BO3MOXHa 3aZiepkka C MoryvyeHnemM BO3BpallaeMoro CMEHHOrO U3aenusi, kotopas
MOXeT NPMBECTM K HEOOXOAMMOCTIN BO3MELLEHNS AONOMNHUTENbHbIX PAacXodO0B.
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PeMOHT no comKcMpoBaHHbIM LLeHaM

PeMOHT no dmkcmMpoBaHHbIM LieHam npeanaraeTca Ansg 60nblWMHCTBA CTaHAAPTHbLIX U3enui B
JaHHon obnacTtu. [JaHHas nporpamMma npegnonaraeT YCryr Mo pPeMOHTYy 0BopyaoBaHWst no
3abnaroBpeMeHHO W3BECTHbIM LeHaMm. Bce pemoHTHble paboTbl OXBauyeHbl rapaHTUeEn Ha
TexHunyeckoe obcnyxmeaHne Woodward (rapaHtusa Woodward Ha npogyKkuuio 1 TEXHUYecKoe
obcnyxmBaHune 5-01-1205) B yacTu 3aMeHeEHHbIX AeTanen 1 BbiNONIHEHHbLIX paboT.

BoccTaHoBneHue no puKCUpoBaHHbLIM LieHaMm

BocctaHoBneHne no pUKCMpPOBaHHBIM LieHaM O4YeHb MOXOXEe Ha BapuaHT peMOoHTa Mo
(PMKCUPOBaHHBLIM LieHaM, 3a UCKM4YeHneM Toro, 6nok OyaeT BO3BpalleH B "NMpakTu4ecku
HOBOM" COCTOSIHUM W OXBadeH MOMHOW CTaHOapTHOW rapaHTuen Ha npogykumio Woodward
(rapaHtTns Woodward Ha npoaykuuio U TexHudeckoe obcnyxmaHue 5-01-1205). [aHHbIN
BapuWaHT NpeayCcMOTPEH TOMbKO ANs MEXaHNYeCKOM NPOAYKLUN.

Bo3BpaT o6opyanoBaHus Onsi peMoHTa

Ecnu cpenctBo ynpaBneHust (MNy 4acTb SMEKTPOHHOrO cpeacTBa ynpaBreHusl) nnaHupyeTcs
BepHyTb Ha Woodward, coobwute Woodward 3apaHee, 4ToObl NONy4nTs HOMEpP aBTopM3aLmm
Bo3BpaTa. [Npu oTrpyske nsgenun npukpenute GUpKy co criegyroLen nHopmaumen:

*  HauMMeHOBaHVe W MeCTO YCTaHOBKM CPeACTBa YrpaBreHus:;

*  uMA, hamunusa n Homep TenedoHa KOHTaKTHOro nuua;

. nosfHble HoMepa AeTtanen u cepuriHble Homepa Woodward;

s onucaHue Henonagok;

*  WHCTPYKLUW, ONUCbIBAIOLLME NPEANOYTUTENBHBIA TUM PEMOHTA.

OCTOPOXHO — 9NIEKTPOCTATUYECKUN PA3PAL

Bo usbexaHue noBpexaeHUs1 INeKTPOHHbLIX KOMIMNOHEHTOB BCreACTBMUE HENPaBUITIbHOTO
obpalueHus npo4TUuTe Mepbl NpefocTopoXXHOCTU B pykoBoacTBe Woodward 82715 MHcmpykyuu
no ob6pauwjeHuUo0 U 3auyume 3/1€KMPOHHbLIX cpedcme ynpaeJsieHus, nev4amHbix naam u Modysnel n
cnepynte UM.

YnakoBKa cpeacTB ynpaBrieHUs
Mpwv Bo3BpaTe cpefcTBa ynpaBreHus B c6ope UcnonbayiiTe cneayolme matepuarnbi:

*  3alUMTHbIE KPbILLKX HA BCEX pasbemax;

*  aHTUCTaTUYecKune 3alUUTHbIE NakeTbl A1A BCEX 3NEKTPOHHbIX MoAynewn;

*  ynakoBOYHble MaTepuarbl, KOTOpble He MOTyT MOBPEAMNTL NOBEPXHOCTL YCTPOWCTBA;

. He meHee 100 MM (4 O1OVMOB) MIOTHO YMAKOBAHHOIO MPOMbILLIEHHOIO YMakOBOYHOrO
maTtepwvana;

*  YNaKoBOYHbIN KAPTOH C ABONHLIMU CTEHKaMU;

*  MPOYHYI TfEeHTYy, OXBaTblBaIOLLY0 KapTOHHYIO KOPOOKY CHapyxu AN MNoBbILLEHUA
NPOYHOCTMN.
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Homep aBTOpM3auun BosBpara

BosBpawasa obopynosaHme B Woodward, No3BOHWTE U MOMNPOCUTE COEAUHUTL C
oTtgenom no pabdote ¢ knneHtamm [1 (800) 523-2831 B CeBepHon Amepuke nunm +1
(970) 482-5811]. PaboTHMKM OTAEeNa NOMOryT YCKOpPUTL 06paboTKy Ballero 3akasa
yepes HalmMx OUCTPUOLIOTOPOB M MECTHbIE MPEeAnpUSTUSa Texobenyxmneanus. Ons
YCKOpPEeHMs npoLecca pemMoHTa 3apaHee obpatutecb B Woodward u nony4ymte
HOMep aBTOpM3aLUM PEMOHTA, a TaKkKe MOArOTOBbTE 3aKa3 Ha MOCTaBKy WU3OENu,
KOTOpblE HY)XHO OTPEMOHTMpOBaTb. PaboTbl HE MOryT HayaTbCs OO0 MONyYeHUst
3aKasa Ha NnocTaBky.

NMPUMEYAHUE

HacTtosaTenbHO pekomeHAyeM 3apaHee NOAroTOBUMTCA K OTNpaBKe BO3BpaLlaeMbIX
nsgenun. O6paTuTech K NnpeacTaBUTENIO oTAENa no paéote ¢ knueHtamn Woodward no
TenecoHy 1 (800) 523-2831 B CeBepHon Amepuke +1 (970) 482-5811 3a MUHCTPYKLMAMU U
HOMepOoM aBTOpM3aLuM Bo3BpaTa.

3anyactu

B 3aka3 Ha 3anacHble 4YacTu Onis CPeACTB YNpPaBrEeHUS BKIHOYMTE CrEAYIOLLYHO
NHdOpMaLNIO:

. Homepa getanen (XXXX-XXXX), ykazaHHble Ha 3aBOACKON Tabnnyke Ha Kopnyce;

. CEPUNHBLIN HOMEP U3Jenus, Takke ykasaHHbIN Ha 3aBOACKOW Tabnuuke.

KoHTakTHble gaHHble Woodward

Ons oTtnpaBku un nepenuckn B CeBepHON AMepuke WCMONb3yhTe CneayroLimn
agpec:

Woodward Governor Company
PO Box 1519

1000 East Drake Rd

Fort Collins CO 80522-1519, CLLA

TenecdoH—+1 (970) 482-5811 (24 hours a day)
BecnnaTHbIn TenedoH (B CeepHolt Amepuke)—1 (800) 523-2831
dakc—+1 (970) 498-3058

Ons okasaHus nomowm 3a npegenamm CeBepHoli Amepuku obpaTtutecb no
TenedoHy B OAHO M3 MexayHapoaHbix npeanpusatun Woodward v ysHanTe agpec
n TenedoH Onwxamwero npPeanpusiTus, KOTOPOe MOXeT MNPeaoCTaBUTb
NMHopMaLmo 1 ycryru.

Mpegnpusartue Howmep TenedoHa

Bpasunus +55 (19) 3708 4800

WHamna +91 (129) 4097100
AnoHusa +81 (476) 93-4661
HugepnaHgpl +31 (23) 5661111

UToObl HalWTM HaMMeHoBaHMe Onwxanwero AaucTpubbioTopa WM PEMOHTHOrO
npegnpustns Woodward, MOXHO Takke CBSi3aTbCH C OTAENOM OOCMyXuMBaHUS
knneHtoB Woodward nnn cBepuTbCs C HALMM MEXAYHAPOAHbIM CNPaBOYHUKOM
(www.woodward.com).
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MHXXeHepHO-KOHCTPYKTOPCKUE ycnyru

MoppaspeneHne Woodward Industrial Controls Engineering Services npegnaraet criegyroLulyto
nocrnenpogaxHyto nogaepxky gns  npogykuum Woodward. 3akaxute Hawm - ycnyru,
o6paTmBLUMCB MO TenedoHy, 3NEKTPOHHON NoyTe unn Yyepes Bed-cant Woodward.

*  TexHuyeckas nogaepxka

+  O6yueHune paboTe c n3genusmm

*  TexHunyeckoe obcnyxmBaHne Ha MecTe aKcnyaTaumm
KoHTakTHas nHdopmauyus:

TenedoH—+1 (970) 482-5811

BecnnaTtHbIi TenedoH (B CeepHon Amepuke)—1 (800) 523-2831
9n. noyta—icinfo@woodward.com
Be6-y3sen—www.woodward.com

TexHuYeckasi noanepKka OkasbiBaeTCs B 3aBUCUMOCTM OT KOHKPETHOrO M3enus Yyepes Haliu
MHOTOYMUCIIEHHbIE  MPEanpuATMS UM HalWuWX  aBTOPM3OBaHHbIX  AUCTPUOBIOTOPOB,
pacnonoXeHHbIX MO BCEMY MUPY. DTa ycrnyra NOMOXET B PeLUEHUN TEXHNYECKUX BOMPOCOB MUK
ycTpaHeHun npobrnem B 0Obl4HOe paboyee Bpemsl. Bo3amoxHa M SKCTpeHHask NMOMOLLb B
Hepabouee Bpems. [1na aToro He06X0AMMO NO3BOHUTL NO BecnnaTHoMy TenedoHy U coobLWNTL
O HEOTNOXKHOCTK Npobnembl. 3a TEXHUYECKOWN Noaaep Ko obpallantecb kK HaM No TenegoHy,
3MNEeKTPOHHOM MoYTe UM noceTute Haw Beb-y3en 1 BonauTe B pa3gen no paboTe ¢ KnMeHTamu
(Customer Services), a 3ateM B pa3gen TexHmdeckon nogaepxku (Technical Support).

OGyyeHMe no nNpPoAyKUMM MNPOBOAUTCA HA HAWWUX MHOMOYMCMEHHbIX MNPEeANnPUSATUSX,
pacrnonoXeHHbIX MO BCEMY MUpYy (CTaHAapTHble Kypcbkl). Mbl Takke npeanaraemMm Kypcel,
afjanTMpoOBaHHble K BalUMM HyXAaMm, KOTOpble MOXHO MNpocnywaTtb Ha OA4HOM W3 Hawmx
npeonpuaTMiA - MMM Ha BaweM obbekTe. [aHHoe 0O0y4eHvne, NpPOBOAMMOE  OMbITHBIMM
crneuvanncTamu, rapaHTMpyet BaM BO3MOXHOCTb MOAAEPXKaHWs HafAeXHOCTU UM FOTOBHOCTM
cucteMbl. 3a MHGOpMauMeln KacaTenbHO 00yyeHusi obpaljanmTecbk K HaMm MNo TenedoHy,
3MNEeKTPOHHOM MoYTe UM NoceTuTe Haw BeG-y3en 1n BonauTe B pa3gen no paboTe ¢ KnMeHTamu
(Customer Services), a 3ateM B pa3gen o6yyeHus no npogykummu (Product Training).

TexHuMYeckoe oGcCnyxMBaHME Ha MecTe 3JKChnnyaTauuu B 3aBMCMMOCTM OT MNPOAYKUMM ©
MECTOHaxXOXAEHWS NpeararaeTcss TexHuyeckoe OOCnyXuBaHWe Ha MecTe 9Kchnyatauum ¢
OOHOrO HaLUUX MHOTOYUCIIEHHBIX MPEANPUATUIA, PAcNONOXEHHbIX MO BCEMY MUPY, UM OT HaLLWX
aBTOPM30BaHHbIX AUCTPUOBIOTOPOB. WHXeHepbl MO 3KCniyatauuv MMeT OOnbLUOW OnbiT B
OTHoweHun npoaykumm Woodward, a Takke Gonblien vactn obopygoBaHua He Woodward,
B3aMMOLENCTBYIOLLENO C HaWMMK n3genuamu. C 3asiBkaMu Ha TEXHUYECKOe OOCMyxuMBaH/We Ha
MecTe aKcnyatauum obpallanTech K HaMm no TenedoHy, MeKTPOHHOW Mo4Te UMM noceTuTe
Haw BebG-y3en u Bonante B pasgen no pabote ¢ knneHtamun (Customer Services), a 3aTem B
pasgen TexHudeckon nogaepxku (Technical Support).
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TexHuueckas nogaepxka

Obpaluascb 3a TexHUWYeckoW noaaepXkko no TenedoHy, NpeaocTaBbTe  CreayoLLyo
MHopmaumo. 3anuwinTe ee nepen BoI30BOM MO TenedoHy:

Oo6wume

Balum nmsa n pamunns
MecToHaxoxaeHne obbekTa
Homep TenedoHa
Homep dakca

MH(bOpMaLIMH O nNnepBUYHOM ABuUrarterne

Homep mogenu asuratens/TypOuHbl
MN3rotoBuTtenb

KonunuyecTtso LnnuHOpOB (Npy Hannuum)
Twun Tonnuea (kngkoe, razoobpasHoe, nap u T.4.)
HoMuHanbHble XxapaKTepucTrKn
HasHaueHune

UHdopmauusa o cpeacTee ynpaBneHusi/perynsatope

Mepeuncnute BCe perynaTopbl, NPUBOAbI N 3NIEKTPOHHbIE CPEACTBA YNpaBneHus
Woodward B BaLuen cucteme:

Howmep getanu n 6ykBa BapmnaHTta Woodward

OnuvcaHve cpeacTBa ynpaBreHnst unu Tun perynsatopa

3aBogckon Homep

Howmep getanu n 6ykea BapunaHta Woodward

OnucaHue cpeacTtea ynpaBlieHUA Uinn Tun peryndatopa

3aBofckon Homep

Homep petanu n 6yksa BapmnaHta Woodward

OnucaHue cpeacTea ynpaBneHust Unu TUn perynstopa

3aBoackon Homep

lMpu Hanuyuu 3M1EKMPOHHO20  UMU  MpospamMMupyemMo20 cpedcmea  ynpaeneHus — 3anuwume
peaynuposoyHbIe ycmaHO8KU Ulu HacmpoUKu MeHo U umeldme nod pyKol 60 8peMs 8bI1308a.
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deknapauuu

Declaration of Incorporation

Woodward Governor Company
1000 E. Drake Road
Fort Collins, Colorado 80525
United States of America

Product: Gas Stop Ratio Valves
Part Number: 9904-XXX and 9907-XXX

The undersigned hereby declares, on behalf of Woodward Governor Company of Loveland and Fort
Collins, Colorado, that the above-referenced product is in conformity with the following EU Directives as
they apply to a component:

98/37/EEC (Machinery)

This product is intended to be put into service only upon incorporation into an apparatus/system that
itself will meet the requirements of the above Directives and bears the CE mark.

This declaration is satisfied by evaluation to Annex I and communication of residual risks in the product
manual.

MANUFACTURER

Lo e

Signature
Dan Gear

Full Name
Engineering Manager

Position

WGC, Fort Collins, CO, USA

5'%-347‘
L/

Place

5-09-1182 (PE/. 4) 2-Mas-03 00146-04-CE.-02-01



DECLARATION OF CONFORMITY |

Manufacturer’s Name: WOODWARD GOVERNOR COMPANY (WGC)
Industrial Controls Group

Manufacturer’s Address: 1000 E. Drake Rd.
Fort Collins, CO, USA, 80525

Model Name(s)/Number(s): Gas Stop Ratio Valves with CE marking
37,47, 6", 87, 10", 9904-XXX, 9904-XXXX, 9907-XXX

Conformance to Directive(s): 94/9/EC COUNCIL DIRECTIVE of 23 March 1994 on the
approximation of the laws of the Member States concerning
equipment and protective systems intended for use in potentially
explosive atmospheres.
2004/108/EC COUNCIL DIRECTIVE of 15 December 2004 on
the approximation of the laws of the Member States relating to
electromagnetic compatibility and all applicable amendments.
2004/108/EC is met by evaluation of the physical nature to the
EMC protection requirement. Electromagnetically passive or
“benign” devices are excluded from the scope of the Directive
2004/108/EC, however they also meet the protection requirement
and intent of the directive.

Marking(s): 113 G, Ex nA IIC T3X, IP54

Applicable Standards: ENG60079-15, 2005: Electrical apparatus for explosive gas
atmospheres — Part 15: Type of protection ‘n’
EN61000-6-4, 2005: EMC Part 6-4: Generic Standards -
Emissions for Industrial Environments. (By technical evaluation,
not testing.)
EN61000-6-2, 2007: EMC Part 6-2: Generic Standards -
Immunity for Industrial Environments. (By technical evaluation,
not testing.)

We, the undersigned, hereby declare that the equipment specified above conforms to the above

Directive(s).
MANUFACTURER
Signature ’
Joe Driscoll
Full Name
Engineering Manager
Position
WGC, Fort Collins, CO, USA
Place
5/24 /5
Date

5-09-1183 Pen. 13, 1-Mas-07 00146-04-CE-02-03.doc



Declaration of Conformity

Pressure Equipment Directive 97/23/EC Fisher Gontrols International, Inc.
: Marshalitown, lowa U.S.A.

_Name and address of manufacturer. * - """ [European Representative . .
Fisher Controls International, Inc. Fisher Controls S.A.
205 -South Center Street Cemay, France
Marshalltown, IA 50158 U.S.A,

' Name and address of the Notified Body monitoring the manufacturer's QA system.

Lloyd's Register of Shipping
71 Fenchurch Street

London EC3M 4BS

Description of Pressure Equipment: Valve Category: 111
Type: V300 8" Conformity Assessment Module: B1 + D
Serial Number(s): 16139688,16139689,16148518 Notified Bedy 1.D. Number: 0038
EC Type Examination Certificate: Not applicable

EC Design Examination Certificate (B1); RPS 0160249/04

EC Certificate of Conformity: RPS 0160249/07

Technical Standards and Specifications Used

« Diffusers; ASME B & PV Code, Section VIII, Division 1

» Valves: ASME B16.34

e Whisper Disk: ASME B & PV Code, Section VIII, Division 1

We hereby declare that the pressure equipment detailed above and information
given is in compliance with the Pressure Equipment Directive 97/23/EC.

Authorized Person for the Manufacturer: Larry Metz

Title: Supervisor Q.A. Documentation
Signature: ,%’4?«5 /7@«&//( Date: 1/8/02
r & 6 declaration_mtnCat_lil, 1/08/02

TOJNbKO OBPA3EL 3AABIIEHUA
CwM. 3asiBNeHNe 0 COOTBETCTBMM, MPUIIOXKEHHOE K KOHKPETHOMY KnanaHy.




Mbi 6yp,eM npu3HaTesibHbl 3a Ball KOMMEeHTapuun no cogepXaHUr Hawunx I'Iy6.I1VIKaL|Ml7I.

HanpaBnsnte cBou kommeHTapum no agpecy: icinfo@woodward.com

Ykaxxute Homep pyKkoBoACTBa C nepeaHen o6noXku nyonukaumm.

)\, WOODWARD

PO Box 1519, Fort Collins CO 80522-1519, CLLUA
1000 East Drake Road, Fort Collins CO 80525, CLUA
TenecoH +1 (970) 482-5811 « dakc +1 (970) 498-3058

3An. nouta 1 Be6-yzen—www.woodward.com

Woodward pacnonaraet npyHagnexawmmMmn KomnaHum 3asogamu, AOYEPHUMU KOMMNaHUAMMU U hunuanamm, a Takxe
aBTOPU3OBaHHbIMU AMCTPMﬁbIOTOpaMM U Apyrumm aBTopu3oBaHHbIMU NpeaAnpUATUAMU NO TEXHUYECKOMY
chny)KuBaHmo U npogaxam, pacnosfoxeHHbIMU No BCeMy MUpy.

MonHasa nHdopmauus 06 agpecax / TenedoHax / pakcax / agpecax 3NeKTPOHHOWN NOYTbI BCEX HALLIMX
noapasgenieHMn HaxoaUTCA Ha HaweMm BeG-y3ne.

2008/2/Fort Collins




