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BBEJIEHUE

Hacrosiiee pykoBOACTBO MO AKCIUTyaTallMM MPEIHA3HAYEHO ISl U3YUEHUS
00CITy’>KMBAIOLIUM TMEPCOHAJIOM YCTPOMCTBA, MPUHLHUIA PpabOThl, TEXHUYECKHX
JAHHBIX, TMPAaBUJ SKCIUTyaTalldd M TEXHUYECKOTOo OOCIY>KMBAaHUS HM3MEPUTEIS
MOMeHTa TpeHus noamunaukoB UMT-7M (B nanbheimem «IIpudopay).

I. HABHAYEHUE

N3mepurens momenta tpenuss UMT-7M npenHa3HadeH Uil U3MEPEHUSA
KMHETHYECKOTO  MOMEHTAa TpPEHUA pPaAualbHbBIX H  PaJuajIbHO-YIIOPHBIX
MOJIIMITHUKOB C OTBEpCcTHEM auamMeTpoMm 10 10 Mm B cootBeTcTBUM ¢ MU UI]
EIIK.003-11 wmeTomoM «cBOOOJHOrO BbIOEra», B KOTOPOM CHJIBI TPEHUS,
BO3HUKAIOIIME B MOAUIMIIHUKE, YPAaBHOBEIIMBAKOTCI MOMEHTOM CHWJI HHEPLHH
BPAILIAIOLIETOCS BOKPYT HEMOABUKHOW OCU MaXOBHKA.

2. TEXHUYECKUE XAPAKTEPUCTHUKMN.

2.1. HammpaBieHue ocH MOAIIMITHAKA - BEPTUKAIBHOE
2.2. Cnoco0 BpailleHUs! TOAIINITHUKA - BPYYHYIO

2.3. Inana3oH u3MepeHusi MOMEHTa TpeHusi, I'cM (mN-m), 0,001...9,999
2.4. OcHoBHas abCOMIOTHAS MOTPEUIHOCTh U3MEpEeHHUsI, %o +13
2.5. Jluana3zoH yCTaHOBKM MOMEHTA HMHEPLUU MaxOBHUKa:

- I"CM"CeK? 0,500...3,999
- mN-M-cek? 0,050...0,250

2.6. [Tutanue ot cetu nepemennoro toka 100...240V, 50/60Hz uyepes
BHemHUM ceteBoii AC/DC anmantep ~220V/=5V 1A

2.7. Tlotpebisiemas MoiHOCTh, BA, He Ooliee 5

2.8. Pexxum paboThl — HENPEPHIBHBIM

2.9. YcnoBus 3KcIutyaTaluu:

- TEMIIEpaTypa oKpyxaromiei cpespl, °C ot 10 1o 40
- OTHOCHUTEJIbHAS BIAXKHOCTB IIpH Temneparype 40°C,% ot 40 110 90
- aTMOC(EepHOE aBICHUE, MM PT. CT. ot 680 1o 800
2.10. 'abaputHble pa3Mepbl, MM 185x120x40
2.11. Macca, kr, He OoJiee 1

3. KOMIUIEKT ITOCTABKIA

3.1. B xomruiekT noctaBku UMT-7M Bxondr:

- u3meputesib MoMeHnTta Tpenus UMT-7M EIIBP2.702.042 - L.
- ceteBort AC/DC agantep 100...240V ~ 50/60Hz 0,2A/=5V 1A -lmr.
- macniopt EIIBP2.702.04211C -lmrr.
- pykoBOJIcTBO 10 3kcrutyatauuu EIIBP2.702.042P> - 1.

[Ipumeyanue. OcHacTKa JUisl yCTAHOBKH MOIIUITHUKA (MaXOBUK, OTMIPAaBKa U
BAJIMK) MOCTABJISIFOTCS IO OT/ICIbHOMY 3aKasy.
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4. VCTPOMCTBO Y ITPUHLIMIT PABOTHI.

4.1. Tlpunuun pedcTBUS MNpUOOpa OCHOBAH HAa KOHTPOJIE HW3MEHEHUS
MTHOBEHHOM YTJIOBOM CKOPOCTHM CBOOOJHOTO BpalleHHs MOAIIUIHHUKA 32 BpeMs
u3Mmepenus. OrmnpeneneHre KUHETHUYECKOr0 MOMEHTa TPEHUs MOIIIMITHUKA
BBITIOJIHAETCSI METOZIOM ‘‘CBOOOJHOIO BbIOEra” M0 MaTEMaTHYECKOMY BBIPAKEHUIO
MOMEHTA TPEHHUS B 000OIIEHHBIX KOOPIUHATAX YTIOBOU CKOPOCTH:

M=J (ol - ®2) /T, rae

M [r:cM] — MOMEHT TpeHHus,

J [r-cM'cek’] — MOMEHT MHEpPLUU MaXxOBHKa,

ol [1/cex] — MrHoBeHHasi yrioBas CKOPOCTh B Hauaje 3aMepa BblOera
MOJIIUITHUKA,

®2 [l/cex] — MrHoBeHHasi yrJioBasi CKOPOCTh B KOHIIE 3aMepa BbIOera
NOJIIUITHUKA,

T [cek] — uHTEpBaJl BpEMEHU MEXAY HAYaJIOM U OKOHYaHHUEM U3MEPEHUSI.

B npubope, nana onpeneneHuss KUHETHYECKOTO MOMEHTa TPEHUS
UCIIOJIb3yeTCs peodpa3oBaHHOE BbhipakeHue (cM. [Ipunoxenue 1)

M=[Q@2 7w -Fo*:-J] - (mo2-nol/no2 - nol)/not, rae

n =3,1415926,

Fo —uyacrtoTa kBapieBoro reaeparopa npudopa 4’608°000 I'u,

nol — 1e0e YMCI0 MEePUOJOB KBApIIEBOTO T'e€HEpaTopa 3a BpPeMsi OIJHOTO
nepruoaa KpyroBou 4acToTel o1,

no2 — 1enoe YHclio MEepUOJ0B KBapIEBOIO T'€HEpaTopa 3a BpPEMsl OJTHOTO
Neproa KPyroBOM 4aCTOTHI M2,

not — 11eJI0e YUCIIO MEePHOI0B KBApPIIEBOTO IeHEPATOpa 32 BpEeMs U3MEPEHHUSI
ol-02.

4.2. Anroputm paboThl mpubdopa.

[Tpotieaypy u3MepeHusi, yCIOBHO, MOKHO pa3/IeUTh Ha HECKOJIBKO ATATIlOB:

- 3aKpyYHMBaHUE BPYYHYIO MaxXxOBHKA, HACA)KEHHOTO HAa BHYTPEHHEE KOJBIIO
MOIMIUITHAKA (HAPY>KHOE KOJIBITO TIOIITUITHIKA HETIOABUKHO);

- oxxupaaue Haxkatus kHonku ITY CK;

- HEMpEephIBHOE HM3MEPEHUE YIIIOBOM CKOPOCTH BpaIlEHUS MaxXxOBHUKa B
MOMEHT TIPOXO’K/ICHHUS 1a3a MaXOBHUKA Yepe3 JaTUHK;

- OXKUIaHUE CHIDKEHHS YTII0BO# ckopoctu A0 1,00 o6/cexk.;

- W3MEpeHHE BPEMEHH IIepBOTO, IOCJIE OXHIaHWs, Tepuoaa BbIOera
MaxOBHKa, 3alIOMUHAHUE M pacdET TEKYIIeH YriIoBOW CKOpPOCTH BpaiieHus (nol),
HayvaJjo OTcueTa MHTepBaja u3MepeHus (not);

- OKHMJIaHUE CHIDKEHUS YIIIoBO# ckopoctu 10 0,95 06/cexk.;



- WU3MEpEeHHE BpPEeMEHH TOCJENHEro IMepuoja BbhIOEra MaxoOBHKa,
3allOMMHAHUE U PACYET TEKYIEeW YriaoBOM CKOpOCTH BpauleHus (no2), KOHeIl
OoTCcYeTa MHTepBajia u3MepeHus (not);

- pacueT MmoMmeHTa TpeHus (M) Ha OCHOBE MOJIyYEHHBIX IaHHBIX;

- UHJIMKAIUs pe3yJibTaTa u3MEepeHus Ha TabJo.

4.3. B cocTtaB nmpubdopa BXOIAT CIEAYIOUIUE Y3IIbl:

- KopIyc pubopa ¢ JaTYMKOM YTIOBOM CKOPOCTH, KHOMKAMHU YHPABICHHUS,
U COEIMHUTEIbHBIMU Pa3beMaMy;

- rutata konTpoJsuiepa [1K EITBPS5.109.061;

- MOJyJIb UHIUKAIIWH,

- 6ok nutanus (AC - DC npeobpasoBarers).

4.4. HazHaueHue OpraHoB YNPAaBJICHUS U UHIUKALIMH.

Ha BepxHeil KpbllIKe Mpudopa pacnoioKeHbl:

- KHOIIKM 33/JIaHisl MOMEHTa MHepuuu J MaxoBuka < (yMEHbIIEHUE) U >
(yBenmueHwue);

- kHomka mepekmoueHus: eauHull uamepenus E. U3M (r*cm wim mN*m
JUIT MOMEHTa TpeHus W T*cm*cek? miam mN*m*cek® s MOMEHTa HHEPLHH
MaxOBHUKa);

- kHonku ITYCK u CTOIl gns 3amycka WM OTMEHBI MHPOLEAYPbI
U3MEpPEHHUS;

- CBETOAMOJHBIE WHIUKATOPHI JJIsI OTOOpaKeHHsI 3Tama NpoUeAypbl
u3mepenusa ©>1.0, ©®>0.95, M pe3., CTOIL.

- TabJI0 MHIMKALIUHU 111 OTOOpaXkeHus paboueit HHPOpMaIIH.

B HmwxHEell cTpoke OTOOpa)xaroTcsi YCTAaHOBJICEHHOE 3HAUYEHHE MOMEHTa
MHEPLMY MaXOBUKA U €IUHUIIBI U3MEPEHUSI MOMEHTA TPEHHUS.

B BepxHell cTpoke B MpolEecce HM3MEPEHHUsT HEMpPEepBhIBHO OTOOpakaercs
CKOPOCTb BpalllEeHUsI MAaxOBUKa M TEKyIllee 3HAUYEHWE MOMEHTa TpPEHHUs, a IO
OKOHYAHUH U3MEPEHUS - pe3ybTaT U3MEPEHUS MOMEHTA TPEHUS.

4.5. YcrpoiictBo mnatkl kouTposuiepa [1K (cm. ETIBP5.109.06133).

[Inata xontpomepa IIK ocymiecTBiasier npuemM KoOMaHa OT KHOTMOK
ynpaBieHusi, oOpabOTKy CHrHaja C JaT4uMKa YIJIOBOM CKOPOCTH U BbIIAdy
pe3ynbTaToOB M3MepeHus Ha Tabno uHAMKAUMU. COCTOMT U3 MHKPOKOHTpOJUIEpa
D3, monyns wnaukauun Al u cBerogmonoB VDS..VDS, curnaamsupyromumx o
pexxuMax paboTel mpubopa. B kadectBe Tabmo uuamkanuu Al ucHoIb3yeTcs
rpadpuueckuit KUAKOKPUCTATTUIECKUIM 2-X CTPOYHBIA HHAUKATOP MO 16 CUMBOJIOB
B KaXJIOW CTPOKE.

4.6. B xawectBe JaTyumka YIJIOBOM CKOPOCTH BpAalllEHUS HCIOIb3yeTCs
UHQPaKpaCcHbI  JaT4YMK  OTpPaXXaTeIbHOrO0  THUMA, KOTOpPbIM  (opmupyer
MOJIOKUTENbHBIA ~ HMMITYJIbC TPU  MPOXOXKAECHUU TPOpE3n MaxOBUKa Haj
MOBEPXHOCThIO Jartyuka. [ ycToluMBOW pabOThl JaTyMKa 3a30p MEXKIY
MaxOBUKOM M KOPITyCOM MpuOOpa JOJkKEH ObITh OKOJIO 1| MM U MUHUMHU3HPOBaHA
€ro napa3uTHas 3aCBETKA BHEIIIHUM UCTOYHUKOM CBETA.



5. KOHCTPYKIMA ITPUBOPA

[IpuGop BBIMOJIHEH B 3aKPBHITOM KOpITyce HacToJibHOTO Tuma. Ha BepxHeit
NaHeIu KOpITyca YCTaHOBJIEHbI MOAYJIb WHIMKAIMM, JATYUK YIJIOBOM CKOPOCTH,
CBETO/IMOIHbIE MHJIUKATOPHI, KHONKU YNPABJICHUS U KOHCTPYKTHBHBIE 3J€MEHTHI
JUISl YCTAHOBKH UCTIBITYEMOTO MOIIUITHUKA BMECTE C MAXOBUKOM.

Ha 00xoBOIf MOBEpXHOCTH KOPITyCa pa3MeLIeHbI: pa3beM ISl MOAKIIOUEHUS
CETEBOI0 aJanTepa U BBIKIIOYATEIb TUTAHUS.

OcHacTka 11 YCTAaHOBKM TMOJAIIMIIHUKA (MaxOBHUK, OIpPaBKa U BaJMK)
MOCTaBIIIIOTCA 1O OTIEIBHOMY 3aKa3y WM M3TOTaBIMBAIOTCS TMOTpeOUTENeM
CaMOCTOSTENIBHO JUISl KaKJ0T0 TUIIOpa3Mepa NOAIIMITHMKA. B kauecTBe nmpumepa B
MPWIOKEHUAX 3 U 4 MPUBEIECHBl YEPTEKNU OCHACTKU Jisl moammnHukoB 1000084
(9x4x2,5) 1 425-100009210T (6x2x2,3).

KoHcTpykiusi mpubopa BBINOJHEHA € y4eTOM TpeOoBaHUN CBOOOIHOTO
JocTyna K OpraHaMm yOpaBji€HUss M y3JiaM TMpubopa TMpU IKCIUTyaTalluH,
TEXHUYECKOM OOCTY>KHUBAaHUHU U PEMOHTE.

6. YKA3AHNA MEP BE3OITACHOCTH

BHUMAHMUE! Jlns nutanus npubopa HCHONb3yeTcs Oe3omacHoe MAJis
nepconana Hanpspbkenue SB. Tem He MeHee, B CETEBOM aanTepe UMEETCs OMACHOE
g xu3Hu Hanpspbkenue ~220B. 3AIIPEHIAETCS pa36upate U mpoU3BOAUTH
PEMOHT WMJIM MOJIEPHU3ALMIO CETEBOIO aJanTepa HEYNOJIHOMOYEHHBIMH Ha TO
JULAMMU.

6.1. K paGore ¢ mpubOOpoM IOMyCKAarOTCS JNHIA, WMEIOIIME JOMyCK K
AKCIUTyaTallMi JJICKTPOYCTAHOBOK C pabouuM HampspkeHuemM jgo 1000B u
U3YYHUBIINE TOPSAIOK pabOThI ¢ TPUOOPOM.

6.2. BATIPEILIAETCS mpou3BoauTh padOThl MO CHSTHIO/YCTAaHOBKE ILIAT
IpY BKIIOYEHHOM MUTaHUH Npudopa.

6.3. [Ipu TexHnyeckoM OOCTY>KMBAaHUM U PEMOHTHBIX paboTax HEOOXOAUMO
OPUHATH MEPbl MO 3alUTE MOJYNPOBOAHUKOBBIX MPUOOPOB U MHUKPOCXEM OT
po0Os CTATHUECKUM DJIEKTPUUECTBOM.

7. IOAI'OTOBKA K PABOTE.

7.1. VYcranoBute mnpubop Ha paboyeM MeCTe B COOTBETCTBUU C
tpeboBanusimu ¢ MU UI] ETIK.003-11.

7.2. Broibepute M ycTaHOBUTE Ha MNPUOOP OCHACTKY Ui 3aJaHHOTO
TUIIOpa3Mepa MOUIUITHUKA. Y CTAHOBUTE UCTBITYEMBIN MOIIMITHUK B OCHACTKY U
YCTAHOBUTE MAaXOBUK C BaJlMKOM Ha MNoAWMOHUK. [IpoBepbTe 3a30p MexAy
MaxOBHKOM M KopIycoMm mnpubopa. s ycToiuuBoil paboThl HaTyMKa BEJIMYMHA
3a30pa JOJIKHA OBITH OKOJIO 1 MM.

7.3. B coorBerctBun ¢ MW MUI[ EIIK.003-11 paccuuraiite 3HaueHUE
MOMEHTa UHEPIIMA MaXOBHUKA.
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[Ipumeuanue. B kadecTBe mpumepa B NPWIOKEHUSAX 3U 4 INPUBEICHBI
YepTEeKU MaxOBHUKOB M OCHACTKM [UJI [BYX THUIIOPA3MEPOB MOAIIMIIHUKOB C
pa3IuMYHbIMU BelnduHamMu oceBoil Harpy3ku (300r u 70r) u pa3nuyHON BEIMUHUHOM
MOMEHTA UHEPLUHU.

7.4. Ilogxmounte kabeapb cereBoro aaantep K pazbemy DC SB npubopa.

7.5. lloaxmrouute cereBoi anantep K cetu ~220V 50Hz u Brirouute
npu6op nepexnoyareaem BKJL.

7.6. Habmiomas 3a moKa3aHUAMHM B HW)KHEM CTpOKe Tabll0 HMHIWKALWH,
ycranoBute kHonkoil EJI. U3M. TpeOGyemble eAMHMIIBI HM3MEPEHUS MOMEHTa
tpeuus, a knonkamu MOMEHT UHEPIIUU < u > u3BecTHBIN 151 BHIOPAHHOTO
MaxOBHKa MOMEHT UHEPIIUH.

7.7. TlpoBepHuTE BpydYHYIO MaxoBUK M Haxmure kHonky ITYCK.
Yb6enurech, 4TO B TMpaBbIX pa3psaax BEpXHEH CTPOKM TabIO0 HMHIAUKALMU
oTOOpa)xkaeTcsl yryoBas CKOpocThb BpauleHus. llpu oTCyTcTBHM TNOKa3aHM,
CABUTasl ONpPAaBKy BHU3 WM BBEPX, YCTAHOBHUTE 3a30p MEXAY MaxOBUKOM H
KOpITycOM He Oonee 1 M.

IIpumeuanusa. 1. llpu caMOCTOSATENBHOM  H3TOTOBJICHMM MaxXOBUKA
3a4E€pPHUTE BHYTPECHHIOIO ITIOBEPXHOCTD 11433 WM HAKJICUTE YEPHYIO U30JICHTY.

2. Jlng yaydimieHus CcTaOWIbHOCTH paboThl mpudopa
pacrnojoKUTE MCTOYHUK OCBELICHHMs pabodyero Mecra TakUM 00pa3oM, 4YTOOBI
VCKJIFOYUTH MTAPa3UTHYIO 3aCBETKY TATYUKA CKOPOCTH.

7.8. Breixmouunte mnuTtanue mnpubopa. Bce BbINOTHEHHBIE HACTPONKHU
COXPAHSTCH.

8. ITOPAIOK PABOTEL

8.1. Bximrouute npubdop nepeximodarenem BKJIL. Yoenurech B mosiBICHUHN B
HUKHEH CTpOKE TabJI0 MHIMKAIMM YCTAHOBJIEHHBIX 3HaYE€HUW MOMEHTa MHEpPLUU
MaxoBUKa M BbIOpaHHBIX eauHull udMepeHus. [Iporpeiite nmpubop B TeueHue 5
MUHYT.

8.2. YcTaHOBHUTE UCIIBITYEMBIN MOAIIUITHUK B MTOCAJ0YHOE MECTO OMPABKHU U
HAJICHbTE HAa HETO MAaXOBHK C YCTAHOBJIEHHBIM BaJIMKOM.

8.3. IlpoBepuute BpyuHyto MaxoBuK U HaxMute KHONIKY ITYCK. B HmxHe
ctpoke Tabsio naaukamnuu nosiutcs Haanmuch CTAPT u HauHeTcs onvcaHHas B 11
4.2 npoueaypa U3MepeHus.

8.3.1. Habmronas 3a moka3aHUSIMU MIPaBBIX Pa3psiioB BEPXHEH CTPOKHU TabIIO
UHANKAIMN U uHANKaTopoM ®>1.0, yOenuTech, YTO CKOPOCTh BpaiieHus Ooinee 1
o0/cek. Ecnu ckopocTh BpamieHusi Menee 1 00/cek., mpepBUTE MPOLEaYPY, HaKaB
kHonky CTOII, 1 BHOBb 3aKpyTUTE MaxOBHUK C OOJbIIEH CKOPOCTHIO.

8.3.2. Ilpu cHwKeHun cKopocTd BpameHuss 10 1,0000/cek. racHeT
uHaukaTop @>1.0 u 3axwuraercs uHaukarop ®>0.95. B HmwxkHel cTpoke Tadio
uHaukanuu nosisisierca Haanuch PABOTA u npubop HaumHaeT u3MepeHue, npu
TOM B BEpXHEH CTPOKE MHIMKATOpa OTOOpakaeTcsl TeKyllee 3Hau€HWe MOMEHTa
TPEHUSI U CKOPOCTU BpaleHUS.
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8.3.3. Tlpu moctmxkeHUM CKOpOCTH BparieHus paBHou 0,9500/cek. racHer
uHaukaTop 0>0.95 u 3axwuraercs uHaAukatopel M pe3. u CTOIIL. IlpubGop
3aKaHYMBAaeT M3MEPEHUE W BBIBOJUT B BEpXHEH CTpOKE TalJI0 WMHAMKALUU
NOJIYYCHHBIA pe3yJbTaT M3MEPEHUS] MOMEHTAa TpPEeHUs B YCTAHOBJIEHHBIX
enquaunax. C nomouipto kHonku EJI. U3M. BO3MOXKHO MOCMOTPETh PE3YIbTAT B
IPYTUX €IUHULIAX U3MEPEHUS.

8.3.4. B m1000i1 MOMEHT MpoIeAypY U3MEPEHHUSI MOKHO MPEPBATh aBapUHO
Haxxatuem kHorku CTOIL.

8.3.5. B mporecce mpoBeneHUs HU3MEPEHUI M3-3a OMIMOOK oOrepaTopa
BO3MOXKHBI ~ CHTyallud, KOTJla pe3yJabTaThl HE MOTYT OBITh MPU3HAHBI
JIOCTOBEPHBIMU:

- kaonka ITYCK 06puta HaxkaTa mpu CKOPOCTH BpalieHust MmeHee 1 06/cex., Ha
TabJ10 0TOOPA3UTCS PE3YJIBTAT U3MEPEHUS TI0 OJHOMY 000POTY MaXOBHKa,

- B MPOLECCE HU3MEPEHUsS CKOPOCTh BpalleHHs YBeJIW4yuiach, Ha TabJo
BBICBETATCA CUMBOJBI MM AAA,

9. TEXHUYECKOE OBbCJIYKMBAHHE.

9.1. Texnuueckoe OOCITy>KMBAaHHE IPOBOAUTCS C ILENbI0 OOECIeUEHHS
HOpMaJIbHOM paboThl mpuOopa W COXpPAHEHUS  TEXHHUUYECKUX XapaKTePUCTUK
npulopa B TEUEHHE BCErO CPOKA IKCILTyaTaI|H.

9.2. IlepuoguyHocTh pabOT MO  TEXHUYECKOMY  OOCIIYyKHBAHHIO
YCTaHABIMBACTCA  NPEANPUATHEM, OHKCIUTyaTHPYIOIIMM MpuOOp, € Yy4&€ToMm
WHTEHCUBHOCTH KCILTyaTallHH.

9.3. ExxenHeBHOE TeXHUYECKOE OOCTYKUBAHUE BKIIIOYAET B ceOsl:

- OCMOTp BHEIIHETO COCTOSTHHUS;

- IPOBEpKa KPEIUIEHUS! OCHACTKH, OPI'aHOB YIPABICHUS U MHIUKAIUH;

- IPOBEpKa COCTOSIHUA Kalesel 1 pa3beMOB;

- IPOBEPKY pabOThI OPraHOB YIIPABIICHHUS.

9.4. ExxeMecsiuHOE TEXHUYECKOE 00CITYKUBAaHHE BKIIIOYAET B CeOs:

- paboThl B 00bEMeE 11.9.3;

- 3aTATMBAHNE BUHTOB KPEIJICHUS OPTaHOB YIPABICHHUS, U OCHACTKH;

- IPOBEPKY COCTOSIHUS M PEMOHT M30JISIIIUU Kabeneii;

- pa3MarHU4MBaHUE MAaXxOBHKA U IPYTHX 3JIEMEHTOB KOHCTPYKITUH;

- MPOBEPKY 3a30pa MEXKIy MAaXOBHKOM M TaTYUKOM (He O6oiee 1Mm);

- IPOBEPKY pabOTOCIIOCOOHOCTH 1O METOJUKE pa3zaena 8.

10. KAJIMBPOBKA ITPMBOPA.

Hacrosimmii pasznen ycTaHaBiIMBaeT METOJbl M CPEICTBAa MEPBUYHOU U
NepUOANYECKON KaMOpOBOK mpudopa.

[lepnonuueckast kanMOpPOBKA JOJKHA MPOBOJUTHCS HE PEXe OAHOrO pasa B
roJl, a TAKXke MOCIe PEMOHTA.

10.1. Onepanuu u cpeacTBa KaTuOPOBKHU.
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[Ipn mpoBeneHnn KaauMOPOBKU JOJDKHBI OBITH BBHITIOJHEHBI ONEpald U
IPUMEHEHBI CPE/ICTBA, yKa3aHHbIE B Ta0JI. 1.

Tabmura 1
HanmenoBanue Homep | CpenctBa O0s13aTEIBHOCTD
orieparuu MyHKTa | KaJIMOPOBKH U MIPOBEJICHUSI OTIEPALIUH TIPU
X HOPMaTUBHO- KaJIMOPOBKE
TEXHUYECKHUE MEePBUYHOM MepuoIu-
XapaKTEPUCTUKU YECKOU
1.BHemHuii ocMoTp 10.3.1 - Ha Ha
2.0npoboBanue 10.3.2 - Jla Jla
3.0npenenenue 10.3.3 - Ha Ha
MOTPEIIHOCTH
MOKa3aHUuM

10.2. YcnoBust KanuOpOBKY U MOATOTOBKA K HEl.

10.2.1. Temnepatypa B HMOMELIEHUH, B KOTOPOM IPOBOAUTCS KaIUOpPOBKA,
noskHa ObITh (25+2)°C, BaaxHocTh (601+20)%.

10.2.2. Ilepen mpoBeaeHUEM KaTHMOPOBKH MPUOOP JOJKEH OBITh BBIAEPIKaH
BO BKJIIOUEHHOM COCTOSIHUM HE MeHee 15 MuH.

10.3. IIpoBeneHre KaTMOPOBKHU.

10.3.1. Baeunuit ocMoTp.

[Ipu npoBeIeHUK BHENTHETO OCMOTPA JOJDKHO OBITh YCTAaHOBJICHO:

- HAJIMYME€ U YETKOCTh MAPKUPOBOK;

- KpEIUICHUE U 1IEJIOCTHOCTh OPraHOB YIIPABJICHUSI.

10.3.2. OnpoGoBanue.

Bxmtounte muranume mpuOopa. YOeawTech B MPAaBUILHOCTH WHIAMKAIIAA
3aJJaHHOTO MOMEHTAa WHEPIUM W eIuHWIl u3MepeHus. llpm HeoOxommmocTh
HaxatueM kHonku EJI. U3M. ycTaHOBUTE €IMHUIIBI U3MEPEHHUS.

10.3.3. OnpeneneHne NOrpenIHOCTH MOKa3aHUM.

3anoOMHUTE YCTAHOBJIEHHOE 3HAYEHUE MOMEHTA UHEPIUU «J».

PykoBoactBysce BbipaxkeHueM (2) IlpuiokeHus 2, paccuyuTaiTe MOMEHT
TpeHus: «M», KOTOPBIM JOJKEH OBITh MOJYYEH JJIs YCTAaHOBICHHOTO 3HAYCHUS
MOMEHTA UHEPITUHU «J».

Haxwmure onnoBpemenHo kHonku CTOII u IIYCK po0 mnosiBieHus
naaukaiuu KOHTP. [1ocne nosBieHus] THAWKAINY KHOITKH MOYHO OTIYCTHUTb.

Uepes 1...3 cexynabl nocie nosiieHuss nuaukaiuu KOHTP. 3anyckaercs
BCTPOEHHBI KanuOpaTop, KOTOPBIM MMHUTHPYET 3aMeJICHHE YIJIOBOM CKOPOCTHU
BpallleHusl B clienyroiieit nociaegorarensnoctu: 1,03 — 1,02 — 1,01 — 1,00 06/mun
(Haganmo m3MepeHus Tekymero Mmomenta tpeaus) — 0,99 — 0,98 — ... — 0,95 06/mun
(KOHEll M3MEpEeHUsI TEKYIIEro MOMEHTa TpPEHUSI M BbIBOJ HA HHAUKAIUIO
pe3yabpTara). 3HaueHUs YTJIOBOW CKOPOCTH BPAILEHUS] MOXKHO MTPOKOHTPOJIUPOBATH
B BEpXHEH CTPOKE Ta0JI0 WHIUKAIIHH.

[TonyuenHslil HA TaOIO UHAMKALIMKM PE3YIBTAT U3MEPEHUSI MOMEHTA TPEHUS,
JIOJDKEH COOTBETCTBOBATH PACUETHOMY C OTKJIOHEHHEM He Oosee +13%.
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11. TAPAHTUMHBIE OBS3ATEJIbCTBA

11.1. U3roToBUTENb TAPAaHTUPYET COOTBETCTBUE TEXHUUECKUX XaPAKTEPUCTHUK
U3MEpUTENIsT  MOMEHTa  TpeHua  nomgmunaukoB HWMT-7TM  pazgeny 2
EIIBP2.702.0421IC npu coOaroieHuM moTpeduTesieM IMpaBUl MOHTa)ka, BBOJA B
JNEWCTBUE U IKCIUTyaTallMH, YCTAHOBJIIEHHBIX HACTOSAIIUM PYKOBOJICTBOM.

11.2. T'apaHTHiiHBIA CpPOK JKCIUTyaTauuu 12 MecdleB cO JHS BBojAa B
AKCIUTyaTaIMI0 WK MPOJaXku, HO He 6osee 18 MecsieB co JHS U3rOTOBJICHUS.

11.3. B TedyeHWe TapaHTUHHOIO CpOKa NPEANpPUATHE-U3TOTOBUTEID
0€3B0O3ME3/IHO YCTpaHseT BO3HUKIINE HEHCIPABHOCTH WUJIM 3aMEHSIET MpuOop mpu
HECOOTBETCTBUU €0 APaMETPOB, YKAa3aHHBIM B MACIIOPTE.

11.4. IlpereH3un Mo Ka4eCTBY U3AEIUS HE NPUHUMAIOTCS:

- MpU OTCYTCTBHUM HacnopTta npudopa,

- TpU HapyUIEHUH COXPAHHOCTHU MJIOMO (rapaHTUMHBIX HAKIIEEK),

- nupu gedopmalMM M MEXAaHMYECKMX TOBPEXKIEHUAX KopIyca U
MHAMKATOPA, BbI3BAHHBIX HEOCTOPOKHBIM OOpalEHUEM,

- MIPY NOBPEXKACHUAX, BBI3BAHHBIX MONAJAHUEM KUJKOCTH, HACEKOMBIX WJIN
OPYTUX IPEAMETOB BOBHYTPb U3IEIHS,

- IPU HAPYUIEHUHU MIPABUJI MOHTAXXa U YCIIOBHUI 3KCIUTyaTaluu,

- MIpU MPOBEJEHUU PEMOHTA WJIM M3MEHEHUHU MPOTPAMMHOI0 obOecreueHus
HEYNOJHOMOYEHHBIMHU Ha TO JULAMU WIH OPTraHU3aLUsIMH,

- MpPU HKCIOJIb30BAHUK TpHOOpa MO MHOMY HA3HAUYCHUIO, YeM YKa3aHO B
PYKOBOJICTBE 110 KCILTyaTALMH.

11.5. Tlpu BbIpa)keHUU MPETEH3UN MOTPEOUTENb MPEABIBISICT TPUOOp IS
TEXHUYECKON SKCHEepPTU3bl, aKT pEKJaMaluMyd M NacnopT C OTMETKOM O jate
MIPOJIaXKH.

AJlpec U3rOTOBUTEIIS:
426000 r. MxeBck
yi. K.Mapkca, 437, nutepa A, nom. 118,120
OOO BUIIII «Texuuka
ten./dake (3412) 912-611
e-mail: mail @vipp-tehnika.ru
www.vipp-tehnika.ru
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[Tpunoxenue 1

BbiBOJ BhIpa:keHHs JJIA pac4éTa MOMEHTA TPEeHUsI

OnpeneneHne KUHETUYECKOTO MOMEHTA TPEHMSI IMOJIIMITHUKA BBIIOJHSAETCS
METOJIOM “‘CBOOOJHOTO BbIOEra” MO MaTeMaTHMYECKOMY BBIPRXKCHHIO MOMEHTa
TPEHMsI B 000OIIEHHBIX KOOPAUHATAX YIJIOBOM CKOPOCTH

M=J(0l1-®2)/T, rae

M]r-cM]| — MOMEHT TpeHUS

J[r-cM'Ccek*] — MOMEHT MHEPIIMU MaXxOBUKa

o1[1/cex] — MrHOBEHHas! KpyroBasi 4acTOTa B MOMEHT HaydaJia U3MEpEHUs

®2[l/cex] — MrHOBEHHas KpyroBas dYacToTa B MOMEHT OKOHYaHUS
U3MEPEHUS

T[cek] — Bpemst Mex1y Ha4aJIOM U OKOHYaHUEM HU3MEPEHMUS.

JIist monydeHuss pe3ysibTara Mo 3TOMY BBIPAXKEHUIO HEOOXOAMMO 3HATH
MOMEHT WHEPITUHU UCIIOIh3YEMOTO MaXOBUKA, KOTOPBIN OMpeesieTcs: pa3oneHneM
Ha 3JICMEHTapHBIC TeOMETPHUCCKUE (DUTYPBI, PACYET MOMEHTOB HHEPIIMH KOTOPBIX
U3BECTEH U3 TEOPETUUYCCKON MEXaHUKH.

VYrioBass CKOPOCTh BpAIllEHUS COOTHOCHUTCS C KPYIOBOM CKOPOCTHIO
BpaIlCHUS KaK:

o[ 1/cex]=2*n*f[1/cex], roe

f - kxpyroBasi CKOpOCTh BpalleHusi, KOTOpasi, B CBOIO OYEPE/b, MOKET OBIThH
omnpeJiesieHa Kak
f=Fo/n, rue

Fo — yactora npuMeHEHHOTO B MpUOOpE KBAPIIEBOTO reHepaTopa,
N — YKCJIO MIEPHOJIOB KBAPIIEBOTO reHepaTopa 3a OJIMH 00OPOT MaxXOBHKa.
Takum 00pa3om, MOTy9aeTcsi BBIPOKEHUE IS

0=2*1*Fo/n

Bpemsi T[cek], 3a KOTOpoe MaxOBHK CHHU3UT CKOPOCTh BpAIICHHUSI C
HayanapHOU (1,0000/cex) no koneunoi (0,9500/cex) onpenensieTcs: Kak

T=nt/Fo, rae:

nt — YKCJIO IEPHOIOB KBAPIIEBOTO TeHEPATOPA 32 BPEMsI U3MEPECHUSL.
[ToncTaBisis  TOMYYEHHBIE COOTHOIIGHWS W TPOBOJAS  HEOOXOIMMBIE
npeoOpazoBaHus, MOIyYaeM
M = J*2*a*Fo*(n2-n1/n2*n1)/nt
17001
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M = (J*2*a*Fo?*/nl - J*2*a*Fo*/n2)/nt (1)

Bemnunna J*2*#a*Fo? Bonimensercs B BUJAE KOHCTAHTHI U 3aHOCHUTCS B
OHEPrOHE3aBUCUMYIO MaMATh KOHTpoJuiepa. Ilpu wu3MeHeHuWH 3ajaBaeMoi
KHOTIKAaMHM Ha TIepeHel TaHed BeJMYUHbl J KOHCTaHTa NEPECUUTHIBACTCS W
BHOBB 3aHOCHUTCS B SHEPI'OHE3aBUCUMYIO MaMSATh KOHTPOJUIEpA.
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[Tpunoxenue 2
ITosryuyeHnne BpIpaskeHHs 1JI1 MOMEHTA TPeHUs B peskume «KoHTpob».

B pexume «KOHTpPoab» MpOM3BOAUTCS 3aJaHHE I[OCIEI0BATEILHOCTH
NEPUOAOB, HMUTHPYIOIIMX 3aMEUICHHE MaxOBUKAa B JUala3oHE W3MEHEHUs
kpyroBoit ckopoct S = 1,00...0.95 o6/cexk.

nl [1,00] =Fo/1,00

n2 [0,94] = Fo/0,95

nt [1,00 +0,99+...+0,95] = Fo/1,00 + Fo0/0,99 +...+ Fo0/0,95

[Tocne noactaHoBku B BeipaxkeHue (1) momyyaem

M = J*2%7%(1-0,95)/6,243 wumu
M = J*0,05104 (2)

Ipumep. [Ins npumepa npuBOAUTCS MONydeHUE KOA(DOUIIMEHTOB MpHU
yacTtoTe kBapueBoro reneparopa 4’°608°000I'n. BHyTpu kKoHTpoOsepa u3MepeHue
MOMEHTa M paboTa KOHTPOJIBHOIO TEeHepaTtopa BeNETCA C MpeABapUTEIIbHBIM
JenuTeneM dYacToThl KBapma Ha 256. Iloatomy 4°608°000/256=18000I1.
[Tony4aroTcs ciaeayroliye JaHHbIE.
1,00[06/cex]-18000 ummynbcoB
0,99[06/cex]-18"181
0,98[06/cex]-18°367
0,97[06/cex]-18°556
0,96[06/cex]-18750
0,95[06/cex]-18947,
nt=110"801, n1=18’000, n2=18°947,

e e e e

[Tonb3ysich TeM, YTO 4YacTOTa TAaKTHUPOBAaHUS TOCTOSHHA, BBbIBEAEM €€ U3
BBIPKEHUS JIJIs1 TOJIYy4eHHS KO3 (PULIUEHTOB.

Fo/n1=18000/18°000=1

Fo/n2=18000/18°947=0,95

nt/Fo=nt/18°000=110°801/18°000~6,1556

u (1-0,95)/6,1556= 0,051036~0,05104

[TonctaBum B Boipaxkenue (1)

M=J*2*n*Fo*nl - J*2*1*Fo0*/n2)/nt=(3,001*2*7*18000%/18000-
3,001*2*7*18000%/18947)/110801~0,1531 rp*cm

[TpoBepsiem momy4deHHbIN KOAhOUITMEHT MOCTAHOBKOM B BRIpaKeHHE (2)
M=J*0,05104=3,001%0.05104~0,1531 rp*cm
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[Tpunoxenue 3

IIpumep ocnacTku s nogmunauka 1000084 (9x4x2,5)
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[Tpunoxenue 4

Ipumep ocnacTku ais mogmunauka 425-100009210T (2x2x2,3)
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