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H OcHoBbI

A. W3mepeHune
1. BsAskocTb

1. BBegeHue

NamepeHune BA3KoCTU aBnaeTca apdHeKTUBHLIM CNOcOBOM onpeaeneHns CocTosHuSA (CBOMCTB BeLLecTBa) nnu
TEKyYecT! XMOKOCTU unu rasa. Hanpumep, BSA3KOCTb XMAKOCTU SIBMSIETCA BaXXHbIM MapamMeTpoMm Mpu
npoknagke Tpy® Ha 3aBogax MNU TPaHCMOPTUMPOBKE CbIPOM HETM WU XUMUYECKMX pPeakTUBOB MO
TpybonpoBogam. M3amepeHue BA3KOCTU MrpaeT BaXKHYH Pofb B pPasnMYHbIX OTpacnsax npoussoacTBa (He
roBopsi yxe O HedTexMMmyeckonm oTpacnuv), B TOM uYMUCNEe MNULEBOW MPOMbILLNIEHHOCTN, MeYaTHOM Aerne,
dapmaueBTMKe, KOCMETUYECKOW MPOMbBILUNEHHOCTU, a TakKe MpPM KOHTPOSe KadvecTBa MPOM3BOLACTBEHHbLIX
NPOLECCOB, N B Pas3fnU4HbIX Hay4YHO-UCCNeaoBaTeNnbCkMX paboTax, HampaBMEeHHbIX Ha COBEPLUEHCTBOBaHWE
Npou3BoACTBA M MOBbIWEHME KadecTBa npogykumn. HegaBHO y4yeHble, paboTalline B 3NEKTPOHHOM
NPOMBILLNIEHHOCTN, OBHAPYXUNKU, YTO KOHTPOMb BSA3KOCTU (POTOPE3NCTOPHBLIX Cpend, WCNOMb3yeMbiX B
NPOU3BOACTBE MeYaTHbIX NNaT, ANEKTPOHHO-NYYEBbIX TPYOOK U XUAKO-KpUCTaNAMYeCcKnx AUCNNeeB, ABNAETCS
pewawwmnm ¢(akTopoM, BMUSAIOWMM Ha KadecTBO, TEXHWYECKME XapaKTepUCTUKM UM oObeMbl BbiMycka
npogykumn. Kpome Toro, 6b1110 yCTaHOBMEHO, YTO KOHTPOMb OMNTMMANbHOMO 3HAYEHWUst BA3KOCTW MO3BOMSET
CHU3WTb NMPON3BOACTBEHHbIE 3aTpaThl.
bonee TOro, B OMOMOrMM ¥ MeOMUMHE BA3KOCTb KPOBW, Hanpumep, BNUSIET Ha remMoauHaMuky W
MUKPOLUMPKYNAUnM0. BA3KOCTb Takke $BMASETCA BaXHbIM MapaMeTpoM B UCCMeOoBaHWAX KOMMOWMAHbLIX
pacTBOpOB, HanpumMmep 6MononNMMepHsbIX.

O6bIYHO BA3KOCTb acCCOLMUPYETCH TOMBKO C XKUAKOCTAMU. [1OCKONbKY ra3 ABNAETCS OTHOCUTENBHO HEBA3KOW
Ccpedon, cuuTaeTcs, 4YTO norpewHocTs OyoeTr HeBenuka, €ecnv  WUrHOpMpoBaTb  BEIUYMHY  CUIMbI,
BO30EWCTBYIOLLEN Ha MOTOK rasa, HamnpaseHHbI HA HEKOTOPYH MITOCKOCTb (TaHreHumManbHOe HanpshKeHue),
€CnKn TONbKO peyb He naet o6 obbekTax, ABMXKYLLUXCSA C DONbLION CKOPOCTbLIO, TAKMX Kak pakeTa Ui Camorner.
Takom TN wageanbHOM cpedbl, B KOTOPOM HE NPOUCXOAMT reHepauun Kakoro-nnbo TaHreHumanbHoro
HanpshKeHWs!, KOrga OHa HaxodWTCs B OBMXEHUW (COCTOSHME cpefdbl), HasbiBAETCA naeanbHOW UM HEBSA3KOM
cpenon.

MouTn BCe XMAOKOCTU SBMSKOTCA BA3KUMU cpefamu. Hanpumep, npu BpalleHMM B BEPTUMKANBHOW MIOCKOCTU
GapabaHHOro KOHTENHEpPA, HAMOMHEHHOro BOOOW, BoAa, KOTOpasi Haxogunack B COCTOSIHUM MOKOS, CHavana
HauMHaeT ABuratbcs, Tak, OYATO ee MPUTSArMBAET K CTEHKAM KOHTeWHepa, 3aTeM BpallaeTcs MONHOCTbIO C
KOHTEeNHepoM, kak ecnu Obl 310 ObINO OgHO TBepgoe Teno. JTO CBA3AHO C BO3AEWCTBUEM CUMbI
(TaHreHUManbHOro HanpsHKeHWs ), reHepUpyemMon B HampaBreHny NoToka Ha MOBEPXHOCTSX BOAbI Y BHYTPEHHUX
CTEHOK KOHTenHepa. Cpefnbl, reHepupyoLme Takyl CuIy, OTHOCAT K BA3KMM cpedam. [lanee Bsiskue cpeabl
OEenATCa Ha KaTeropuw: HbIOTOHOBCKME cpefbl (NOAYMHSAIOWMECH HBIOTOHOBCKOMY 3aKOHY BSI3KOCTM) U
HEHBIOTOHOBCKMNE Cpefbl (HE MOOYMHSIIOLLNECS STOMY 3aKOHY).

Knaccudmkauus cpeq nokasaHa Ha Quarpamme 1.

Cpepa Waean. cpega

Bsskas cpena HbloToHOBCKas
HeHbloTOHOBCKas | Pacwwupstowasca™
|

I'Iceano—nnacmqecxaﬂ’l

_| Mnactnyeckas™ BsiskonncTuyHas™®
HOuarpamma 1. dnsnyeckasa knaccudunkaumsa cpeq

HessiakonnactuuHas™

TukcoTponHaa*

* Cm. “2. BaskocTb”.
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B OcHoBel/ A. samepeHnne/ 1. BaskocTb

*TaHreHunansHoe HanpsikeHue

* Korga nnockocTb, ABUrascb B HEKOel cpefe, MpOXoauT Yepes 3afaHHylo E
. MnockocTtb
TouKy P, yactuupl cpegbl No o6eMM CTOpOHaM MIOCKOCTU BO3AENCTBYIOT Apyr —<— °
Ha Apyra ¢ HEKOTOPOW cMnon. BenuunHa aTton cunbl (HanpsxeHne) Ha eguHuLy l
nnowann noBepxHOCTU packnaiblBaeTCA Ha TaHreHumarnbHyo COCTaBnsaoLWyo
TaHreHumansHoe HopmanbsHoe

M HOpMaslbHYl; OHM  HasblBAKOTCA COOTBETCTBEHHO TaHreHuuarnbHoe

HanpsbkeHune HanpsbkeHune
HanpsikeHMe U HopMarbHoe HanpsbkeHue. Hanpumep, B crniyyae, korga cpega
Haxo4uTCA B COCTOSIHUM MOKOS, TaHreHuuarnbHOe HanpshkeHne paBHO Hynio, a

faBlieHne oKkasblBaeT HopMalibHOe HanpsXeHue.
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2. BA3kocTb B OcHoBebl/ A. N3amepeHue/ 1. BaskocTb

BaskocTb, uUnM KoaUUMEHT BSA3KOCTWU, 3TO HEKOTopasi MOCTOSIHHas BenvyvHa, onpeaensiollas
BENMUYMHY «TEKy4ecTu» cpedbl. [Ins Toro Ytobbl MOHATb U NPaBUITbHO ONPEAenvTb BENUYMHY BA3KOCTH,
faBalite B3rMsHEeM Ha Hee C TOUKU 3peHnst (UMK,

Kak nokasaHo Ha [Juarpamme 2, [Be MrocKoCTH, p Vo P’ Mnockocts B
A n B, pacnonoxeHsl napannensHo B XXUAKOCTK (cpeae). Ve —
PaccTtosiHue mexay nnockocTbio A 1 NOCKOCTLI0 B paBHO Yo. A A
Ecnun nnockocTtb A 3acmkcupoBaHa, nnockocTs B ) Y /. ay ay
OBWXETCS napannernbHO NiockocTn A ¢ NOCTOSIHHOM z‘é'gggg).ﬂ?
CKOpPOCTBLIO Vo, a XKUAOKOCTb MEeXY MNOCKOCTLI0 A 1 /

NSIOCKOCTbIO B Takke HaxoauTcsa B ABWXKEHUN NapannensHo , ,

MNOCKOCTU A U MPOU3BOAUT PABHOMEPHbIN MOTOK, flnockocts A

3TO Ha3bIBAETCs NOTOKOM KyaTTa. HOwarpamma 2. PlOTOK KyaTtTa (HbloTOHOBCKas cpefa)
CKopoCTb Ha 3aaHHOM PacCTOAHUN Y MeXaY

NIOCKOCTbIO A 1 NNTOCKOCTLIO B paBHa V;

COOTHOLLEHME MEXAY HUMM NoKa3aHo Ha [Ouarpamme 2.

YrnoBon ko3prUMEHT NPAMON, COEaUHSAIOLLEN

O n P’, paBeH D,

D=Vly

MocKombKy aTa BenWYMHa paBHa MpMPaLLEeHWo CKOPOCTU Ha €AMHWLY PacCTOSHUA, T.e. rPadueHTy
CKOpOCTH,

D = dV/dy 1)
D HasbiBaeTco CKOpPOCTbIO caBura.

Ha [dnarpamme 2, cnou XngKkocTu Ha pacCcTosiHiM Y 1 y+dy TekyT napannenbHO CO CKOPOCTbio V U
V+dV cooTBeTCTBEHHO. N3-3a pa3HuLbl B CKOPOCTU, MEXAY HUMW BO3HUKAET BHYTPEHHSIS CUMa TPeHUS.
Cuna TpeHus, NpUXoasaLLasacs Ha eavHuLy nnowaam noBepxXHOCTW, NapannenbHo ABMXKEHWUIO MOTOKa
MeXay MIIoCKOCTb0 A M MIOCKOCTbI0 B, Ha3biBaeTcs TaHreHUmanbHbIM HanpshkeHneM. Kpome aTtoro
NCMONb3yeTCH TEPMUH «KacaTernbHOE HanpsbkeHNE».

MycTb © — 3TO TaHreHumanbHoe HanpskkeHne. OHO NponopuuoHanbHO ckopocTu casura D. (n —
NOCTOSAHHbIN KO3 PULMEHT NPONOPLMOHANBHOCTK),

T = ND (HbIOTOHOBCKMIA 3aKOH BSI3KOCTW) (2)

YpaBHeHue (2) npeacTaBnsieT 3aKOH, M3BECTHbIA KakK HbIOTOHOBCKUIM 3aKOH BA3KOCTWU. [MOCTOSIHHbIN
KO3dhpMLIMEHT NPONOPLNOHANBHOCTU 1] Ha3bIBAETCS BA3KOCTHIO NN KO3 PULNEHTOM BA3KOCTU.

n=1/D 3)

MoaumnHsloWMeECs 3TOMY 3aKOHy Cpefbl, BS3KOCTb 1 KOTOPbIX MpW OnpederieHHor Temneparype
ABNAETCA NMOCTOSIHHOW BENWYMHON, HECMOTPSI HA CKOPOCTb caBura D unu kacatenbHoe HanpspkeHve T,
Ha3blBalOTCsl HBIOTOHOBCKMMUM cpegamu. Ecny ckopocTb caBura D 1 kacaTenbHoe HanpshkeHue Tt
HenpOoMnopLMOHarbHbl, T.€. CN BSA3KOCTb CPedbl 1 M3MEHSIETCA NMpU U3MEeHeHUn ckopoctu casura D
UM KacaTesbHOro HanpshkeHUst T, TO Takasl cpeaa HasblBAeTC HEHbIOTOHOBCKOM. Takue XWAKOCTM, Kak
Boda, CNMPT W MNp., KOTOpble COCTOAT M3 MPOCTbIX COCTaBMSOWMX (MONekyn), SBAsTCS
HbIOTOHOBCKMMM cpedamu. C Apyroi CTOPOHbI, NONMMEpPHbIE PAaCTBOPbI, KOMNoMAHbIE PacTBOPbI U Ap. B
OCHOBHOM SIBNSIIOTCSI HEHBIOTOHOBCKUMU CpefamMm.
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HOnarpamma 3 nokasblBaeT COOTHOLLEHUE MEXAY
CKOPOCTbIO caBura D 1 kacaTenbHbIM HaNpPsKEHNEM T. @ _ @ ©)
Kak nokasbisaeT npamasa (1, ecnv aT1 3HavyeHus
NpPONOpLMOHarbHbI, Y€MY COOTBETCTBYET MOCTOSIHHbIN
HaKIoH NPsAMOK, TO cpeda ABNAETCH HbIOTOHOBCKOW.

B OcHoBel/ A. samepeHnne/ 1. BaskocTb

KacatenbHoe HanpshkeHue t

MycTb 6 — yron HaknoHa, BA3KOCTb 1| onpeaenseTcs no o ®
cnegyrowemy ypasHeHuto (4); o)
n = tand 4) ®
0
Cpenbl, TEKy4eCTb KOTOPbIX ONMUCBLIBAETCS KPUBLIMU 0

@ — (B, 9BnATCA HEHLIOTOHOBCKUMM cpedamu. BAskocTb CropocTt casura D

/D U3MeHSeTCa B 3aBUCUMOCTU OT BENNYMHBI CKOPOCTW CABWUra,
N He ABNSAETCS KOHCTaHTON.

KpvBas (2) cooTBeTCTBYeT Tak HasblBaeMoii AMnaTaHTHOW cpeae,
BSI3KOCTb KOTOPOW YBENNUMBAETCH NPW YBENNYEHUN CKOPOCTU
caswra.

KpuBas (3) cooTBeTcTBYeT NCeBAO-NAacTUYECKON cpede, Y KOTOPOi BA3KOCTb YMEHbLUAeTCs npu
yBENUYEHUN CKOPOCTU caBura.

Mpsamas @ u kpmBaa (@D’ COOTBETCTBYIOT NAIACTUYECKON cpede, koTopas He obrnafaeT TeKy4ecTblo
OO0 Tex nop, noka 3HayeHue CKOpPOCTW CABWUra He CTaHeT Donblue UMM paBHO BeENUYMHE KacaTenbHOro
HanpskeHus 19 (Npegeny TeKy4yecTu) B KPUTUYECKOW TOYKE MOCre YBENUYEHUS 3TOr0 3HaYeHus,
HaunHas c Hynsa. Ecnu nocne [ocTvXeHWs npedena TekyyecTu, COOTHOWeHne mexagy t u D
onucbIBaeTCs NPAMOii NHKeR, Hanpumep (@), 3TO COCTOsIHME Ha3biBaeTCs BA3KONMACTUYHOM CpeaoMn.
Ecnn 9TO COOTHOLLEHWE ONUCbIBAETCA KPUBOW, Hanpumep, @ °, cpeda HOCUT HasBaHue
HeBA3KOMNMaCTUYHON.

KpvBas (5 onucbiBaeT Tak HasblBaeMyl0o TMKCOTpPONUIO. B npouecce yBenMYEHUs U yMEHbLLEHUS
CKOPOCTW cABMra WMeeT MecTo ructepeanc. OH NposBAseTcs B TOM, YTO XUOKOCTb, HaXOAMBLUAACH B
COCTOSIHUM MOKOS, B ABWXKEHUWN MpeBpallaeTcs B 30Mb (KOMNMOMAHBIA pacTBOp), a 3aTeM, BEPHYBLUWCH
BHOBb B COCTOSIHME MOKOS1, MPEBPALLAETCS B rerb.

Ownarpamma 3. HbloTOHOBCKME U
HeHbloTOHOBCKME cpebl (Hiroshi
Matsuyama, Jitsuyo Kogyo Bunseki,
61, Syoenergy Center, 2001)

B Tabnuue 1 Hxe nokasaHbl TUMMYHbIE MPUMEPbI KaXaoro Tuna cpeapl.

Tabnuua 1. TUNUYHbIE NpUMepbl TUMOB cpeabl

Twn cpeppl TunnyHble NpumepsbI

(DHbtoToHOBCKas cpega: Bopga, pacTBop caxapa, pacTBOp COMW, arnkororb, PacTBOPUTENb, FULEPUH, CUITMKOHOBOE
Macrio, KOCMeTuka Ha ocHoBe Macen (Bofbl), PTyTb

@[unaraHTHas cpepa: PacTBop kpaxmarna, BraxHbli Necok, CyCneH3usi (BbICOKasi KOHLEHTPaLMS!), IIIMHSHBIA LUIMKEP,
Kpacka, wokonag (naxra)

(3lMceBpo-nnacTuyHas cpepa: KonnowaHble pacTBopbl, NONMMEPHbIE PacTBOPLI, IMYIbCUK, NaKW, Kpacku, ManoHes, Coychbl,
COKU, CryLLIEeHHOE MOJIOKO

@®NnactuyHas (Bs3KonnacTuyHas cpeda): MaprapuH, ToMaTHbIi KeT4yn, andHbli 6enok (neHa), 3ybHas nacra, kpem (KOCMETUHeCKMi),
pasfyHble IMAPOCMECU (MYTHBIE KMAKOCTU C TBEPAbIMU BKIOYEHUSIMU)

(HeBsi3KOMNacTUYHas cpeaa): YepHuna, kpackv, MaloHe3, OYULLEHHAsH MyKa MNULLEBOrO Craakoro kapTodens,

acdaneT, KpoBb

®TukcoTponus: MasanbHas nacTa, up, TUnorpadckue YepHuna, FVHUCTas CYCMeH3usi, TOMaTHbIN KeTyyn,

Kakao, KpeM (KOCMEeTUYeCKnin)
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3. EAMHNUbI n3amepeHns BA3KOCTU B OcHoBel/ A. N3amepeHnue/ 1. BaskocTb

CornacHo npvBedeHHOMY BbIlle YpaBHEHWMIO BA3KOCTb BbluMcnsercs kak n = 1/D. B cucreme CU,
Basupyrolencsa Ha cucteme eguHuy mnamepexHms MKC, eguHuubl n3mepeHusa BS3KOCTM OnpenensoTcs
cnegyrowmm obpasom:

(i) KacaTenbHoe HanpsbkeHMe T — 9TO cuna Ha eguHuuy nnowaan. EamHuua cunbl - HbtoToH (H).
CnepoBaTenbHO eauHNLa uamepenust t — H/M® | T.e. Mackanb [[la] — eAMHULA U3MEPEHNS HaMpPsKEHUS
(baBnenus).

(ii) Ckopoctb casura D onpepensietca kak dV/dy B ypaBHeHum (1), 1 BblpaxaeTcs eanHuLen namepeHus
[c'l], KoTOpas nony4aeTcsa nyTem AeneHus eauHuLbl uamepeHnst ckopoctn V - [M/c] Ha eguHULy pacCcTosAHUSA
y — [M] . CnegosatenbHo, cormacHo (i) v (i), eaMHuua usmepenus BsiskocT 1 - [Ma)/ [c*]=[Ma: c]. [Ma- c]
npousHocuTCcs, Kak “lNackane: cekyHaa”.

(Cucrema CW) EnuHuua namepeHus Baskoctu 1 - [Ma: ¢ (5)

C ppyrou cTtopoHbl, cornacHo cucteme CI'C, eamHuuen cunbl ABNSETCA AVMHA, W €OMHWLEN T ABNseTcH
[avn/cm?®]. EauHmLa namepeHns ckopocTn casura D - [¢'], cnenosaTensHo, eavHmLa M3MepeHns BA3KOCTH 1)
- [LI,VIH/CMZ]/ [c'l]: [anH: C/CMZ]. OT1a eamHuua HasbiBaeTcs [yas [[M].

(Cuctema CIC) EpnHuua namepeHus Baskoctu n - [MM] (6)

B3anmocBa3b (CooTHoWweHue) Mexay eauHuuamun BaskocTn B cuctemax CUM u CIC Bblpaxaetcs
ypaBHenueMm: 1[Ma- ¢] = 10 [M], nockonbky 1 HeloToH = 1x10° anH, a 1m® = 1x10%cm®. CnepoBaTensHo,

1[m Na- c]=1[cM] @)

[MIMa: c] u [cl] nponsHocATCA Kak: “Munnu-nackanb-cekyHaa” n “caHTu-nyas” COOTBETCTBEHHO.

PesyanaT AeneHna BA3KOCTU XNOKOCTU N Ha MJIOTHOCTb p Ha3blBaeTCA KMHEMATUYECKON BA3KOCTbIO, UMK
KMHETUYECKOW BA3KOCTLH0, UMM OUHAMNYECKOWN BA3KOCTbID. v — KUHETUYECKas BA3KOCTb;

KuHeTunyeckas BA3KOCTb v =n/p (8)

B cucteme CU egmHMUEn KMHETMYECKOW BSA3KOCTW SIBASIETCA [M2/C], YTO nonyyaercs npwu [eneHuu
ypaBHeHus (5) Ha eguHMLYy NOTHOCTU [Kr/M3]. OTO NPOM3HOCUTCSH, Kak “kBaapaTHbIN METP B CekyHAY’.

C gpyron cTtopoHbl, B cuctemMe CI'C eguHuuen uamepeHns aensieTcs [CMZ/C]; 3Ta euHuMLa Ha3biBaeTcst
Crokc [CT].

CnepoBaTensbHO, eAMHULbBI KNHETUYECKON BA3KOCTU CriegytoLume:

CU: [M?/c] 9)

CIC: [em/c]=[CT] (10)

CooTHowwenue: 1X10™* [mM%c] =1 [em’c] =1 [CT]  (11)
Unn:

1x10° [m%c] =1 [Mm¥c] =1x10° [CT] =1 [cCT] (12)
[cCT] npousHocuTtcs, kak caHTu CTOKC.

ACHeHue — BA3KkocTb N lcm

! aHo Ha [uarpamme 4, HanpsbkeHue T,
NpuReKEHHOE K eauHuLe nnowaaun 1 cm® nnockocTy 1°M Cpena
B (u3HyTpK) pasBHO 1[D,VIH/CM2]; paccTtosiHne mexay H/ (KupkocTe)
nnockocTsmMm A M B paBHO 1cM M 3anonHeHo| oM T =

XWOKOCTbIO; TOMbKO  MNnockocTb B gBmketcs
napannenbHoO CO CKOPOCTbio 1cm/cek (CKOpOCTb

cosura D = 1[c'l]). CornacHo ypaBHeHuto (3) n =t /D,
BA3KOCTb 7 3TOM >xumagkoctu — 1 Tlyas [[], wnn,

4 KpaTtkoe 06

cornacHo ypasHeHuto (7), — 0.1 lNackanb-cekyHaa lem lowle
\[Ma- ¢]. % [uarpamma 4. FeoMeTpuyeckoe 0GbsICHEHNE
BA3KOCTU

MapannenbHoe ABWXeHNe

C MOCTOSIHHOW CKOPOCTbIO
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2. Metop namepeHus B OcHoBbl/ A. IamepeHwne/ 2. MeTog n3mepeHnus

M3mepeHune koadhdmumeHTa BA3KOCTM NONE3HO Mpu OLEHKE BA3KOCTU. Pa3paboTaHO HECKONLKO TUMOB
BMCKO3VMETPOB AN MWCCMELOBaHUA U UCMOMb30BaHMSA B PasfMYHbIX OTPACHsX MPOMbILUNIEHHOCTH.
BuckosumeTpbl knaccuduumMpyroTcs B 3aBUCUMOCTM OT MpuHUuMNa uamepenus. B HacTosiwee Bpewms
BUCKO3MMETPbI Tuna 2) — 4) cTaHO4apTM30BaHbl Kak MpuMbOpbl, UCMNONb3ylLiMe MEeTOoL W3MepPeHUs
BA3KOCTM No cTaHaapTy JIS (SNOHCKMe NpOMbILLNEHHbIE CTaHA4APThI).

1) BunOGpoOBMCKO3MMETP: W3MepAeT BA3KOCTb MyTEM KOHTPOMS aMniuTydbl CEHCOPHbIX MacTyvH,
onylweHHblx B obOpasel, W U3MEpeHUs SneKTPUYeCcKoro ToKa, NpuMBOAALLEro
CEHCOpPHbIE MNacTUHbl B ABWKEHNE.

2) PoTauMoHHBI BUCKO3MMETP: W3MepsieT BS3KOCTb MNyTEM W3MEPEHUs BpalLaloWero MOMEHTa
LUUINTMHOPUYECKUX POTOPOB, ONYLLEHHBLIX B 0bpaseL.

3) KanunnsapHbeIn BUCKO3MMETP: onpeaenseT BA3KOCTb obpasua, NpoTeKkatoLwwero Yepes kanunnap, nytem
n3MepeHnsi pasHuLbl 4aBNeHU Ha 0boMx KOHUAaxX kanunnspa.

4) Bucko3nmeTp ¢ nagaoLlimm LLapuKoM: BA3KOCTb onpeaensieTcs nyTeM U3MepeHusl BpeMeHu nageHns
uunuHgpudeckoro unu cdpepudeckoro obbekta Ha oOnpedernieHHoe pacCTosiHWe
BHYTpY obpasua.

5) BUCKO3MMETP MaHXETHOIo TWMa: BSA3KOCTb OonpefensieTcs nyteM U3MepeHUsi BPEMEHU HaMoMHEHUs
KOHTeliHepa 06pasLoM, BbITEKAIOLLMM U3 OTBEPCTUS.

PeccopHa: acTuHa
1. BubpoBuckosmmeTp pras nnacTa

CeHcop
:| [ | [ nepemeLyerns

Kak nokasaHo Ha [Quarpamme 5, Mbl onyckaem TOHKuEe
CEHCOpHbIe NNacCTuHbI B o6pa3eu,. Korga peccopHas nnactuHa | |5 SnextpomarHutHeli
BUOPMPYET C NOCTOAHHOW YacTOTON, aMmnnnTyaa Kkonebnetcs j E npueon
B COOTBETCTBUW C BEMUYMHOW CUIbl TPEHMS, KOTOPOE BO3HUKAET L . =

CeHco
MeXay CEHCOPHbIMM MiacTMHaMu 1 obpasLomM Gnarogaps HanMuuo oo
d TeMmneparypsbl
BA3KOCTU. BM6pOBMCKO3MMeTp ynpasnsaet BO36y)K,EI,aIOLLI,|/|M /

. Ob6pase
3MNEeKTPUYECKNM TOKOM, Bbi3bIBaOLLMM BUOPALIMIO PECCOPHOM paset
NNacTWHbl, AN TOro, YTo6bl 4OGUTLCS NOCTOAHHOW aMNNUTYaObI. | BuGparop

nOCKOJ’Ibe cuna TpeHna BA3KOCTU NpAMO nponopunoHarbHa

. (CeHcopHast nnacTuHa)
anpasneHve

BENMYMHE BA3KOCTU, BO3DYXKOAIOLLMIA NEKTPUYECKUIA TOK

— ——
o Bubpauuu
(MOLLHOCTb BO30YXaAEeHUS), HeOOXoaUMbI ANs BMOpaumm
PECCOPHOWM MNAaCTUHbI C MOCTOSIHHOWM YacTOTOM B LIENsiX [narpamma 5. BuGpoBuckoanmeTp (CrcTema
nony4YeHnst NOCTOSTHHOWM aMMUTyabl, Takke NpsMo OBHapYXEHs BA3KOCTH)

nponopuMoHaneH BeNn4nHe BA3KOCTM KOHKPETHOro obpasua.

BubpoBncKko3nMETp n3mepsieT BENUYMHY BO30YXaatoLLEro

3MNEKTPUYECKOro ToKa Ans Toro, Ytobbl obecnevnTs BUOpaLmio

CEHCOPHBbIX NNACTMH C MOCTOSIHHOW YaCTOTON U aMNIUTYLOMN,

a 3aremM onpegensdeT 3HavYeHUe BSA3KOCTM MO BEMWYUHE MOMOXUTENBHOW KOPPEnAauun mexay
BO30Y>KOAMOLLMM 3MIEKTPUYECKUM TOKOM U BSI3KOCTLIHO.

Bubposuckosnmetp A&D cepun SV paspaboTaH Onsi TOYHOMO M3MEpPEHUs] BSISKOCTU B LUMPOKOM

OWHaMMYECKOM Auana3oHe W npu BbICOKOM paspelwleHun. lMpnbop obecneuynBaeT BUbBpaLMO C
yactoton 30U, 4TO 9KBMBANEHTHO COOCTBEHHOW 4acToTe (pe3oHaHCy) CUCTEMbl OBHapyXeHus
BSI3KOCTMU.
B pesynbrate, npnbop SV10 pabotaeT B AgnHamudeckom amnanasoHe ot 0.3 mlla- ¢ go 10,000 mla- ¢ u
CrnocobeH BLINOMHATL HeMnpepbiBHbIE U3MEPEHUs B 3TOM AManasoHe C BbICOKOW MOBTOPSIEMOCTLIO
(TOMHOCTBIO) M CTAabUNBHOCTBID. JOTOT LUMPOKUA OMHAMUYECKU AManas3oH MNOo3BOSISIET U3MEPSTb
N3MEHEHMS BA3KOCTM B MPOLECCe TUKCOTPOMUN XXNUOKOCTU BO BpeMS npeBpaLLeHnst 30mns (KonnongHoro
pacTBopa) B reflb, WM B MpoOLEcce ByNnKaHM3auuW CMOJlbl, aareavBa WM Kpacku, HenpepbiBHble
N3MepeHMs1 KOTOPbIX HEBO3MOXHbI MPY UCMOMb30BaHUKN 0ObIYHBLIX POTALMOHHBLIX BUCKO3UMETPOB.

SV Meroanuka, maii 2007 -8-



m A&D Company ,Limited

2. PoTauMoHHbIN BUCKO3UMETP

B OcHoBebl/ A. smepeHnue/ 2. MeTog nsmepeHusi

Kak nokasaHo Ha [Juarpamme 6, Mbl Onyckaem LUnMHAPUYECKUiA pOTop
B o6pasel 1 BpaLlaem ero ¢ NOMOLLbI0 ABUrATENs C NOCTOSIHHOM
CKOPOCTbI0. B pOTaUMOHHBIX BUCKO3MMETPAaxX UCMONb3YeTCs METOS CIHXPOHHiA
N3MEPEHWS, OCHOBAHHbIN Ha TOM, YTO BENIMYMHA BSI3KOCTU __— pewatens
NPsSIMO MpoMnopLMOHanbHa BpaLlaoLemMy MOMEHTY,
Heobxogumomy anst obecneyeHns paBHOMEPHOIO
BpaLlaTenbHoro ABmxeHus. Kak nokaszaHo Ha Ouarpamme 6,
Koraa BpaLleHVe CTaHOBUTCS paBHOMEPHbLIM, BpallaTeribHbIN
MOMEHT, BbI3BaHHbIV HaNM4YMeM BSA3KOCTM U 3aKpyYnBaHUEM
NpY>XWHbI, ByaeT cbanaHcupoBaH. Yron 3akpy4ynmBaHus
NpY>XMHbI ByAeT NPONopLMOHaneH BA3KOCTM obpasua, Obpase
N COOTBETCTBYIOLLMI NoKka3aTenb OyaeT ykasaH Ha Lkane. 8
HekoTopble NpnGopbl NokasbiBakoT LMMPOBOE 3Ha4YeHne
ko3 ULUMeEHTa BA3KOCTU, NpeobpaszoBaHHOe 13 BENMUYMHBI Hanpaefiome™
BpaLlaTenibHoOro MOMeHTa. Bpatuenna
OauH 13 Takux Nnpubopos nsobpaxeH Ha Ouarpammve 6. Avarpamma 6. MpuHunn aeicTems
OH Ha3blBaeTCs OAHOLMMNHOPOBLIM POTALMOHHBIM POTALMOHHOTO BMCKOIUMETPa
BMCKO3UMETPOM, 1 B HEM peann3oBaH NpoCTENLLNIA MeTOS,
N3MEpPEHNS.

CywectByeT gpyrom Tun npubopoB, KOTOpble HA3bIBAOTCS KOaKCUManbHbIMKU - LMIMHOPUYECKMM
BMCKO3UMETPaMK. TN NpUOOPbI MMET BHELUHWA M BHYTPEHHUA UMNUHAPbLI C LEHTPanbHOM OCbHo.
[nsa onpeaeneHns BA3KOCTM NPOCTPAHCTBO MeXAy LUMnMHOpaMuy 3anonHseTcs o6pasuom, U UnmHapsbl
BpaLLatoTcs, 06pasysi TaMUHAPHBIA MOTOK.

Takke CyLLECTBYIOT Tak Ha3blBaeMble BWCKO3MMETPbI KPYTUMBHOTO TUMA, KOTOPblE OMNpeaensior
BSAA3KOCTb, U3MEPSIA BENIMYMHY MOCTOSIHHOIO BpaLLaTENbHOrO MOMEHTA.

LLkanbHbIA AnCK

MpyxuHa

Potop

PoTaunoHHbIe BUCKO3MMETPbI, B MPUHLMME, NPeaoCTaBNsiOT BbICOKOTOYHbIA METod W3MEepeHus.
OpHako oHM TpebylT UCMONb3oBaHMS HECKOSbKUX BMOOB POTOPOB, ANS TOro 4Tobbl 0obecneyunTb
N3MepeHns B LUMPOKOM AmanasoHe. [uanasoH U3MepeHuin ogHOro poTopa y3oK, W, CriefoBaTernbHO,
3aMeHa POTOPOB BbI3bIBAET NPEPbIBAHNE U3MEPEHWI 1 NOTEPIO BPEMEHW.

KpoMe TOro, TOYHOCTb W3MEpPEHWI rapaHTMpoBaHa TOMbKO AFS1 MOMHOW LUKamnbl, a 3Ha4uT, npu
N3MepeHnaX B HU3KOM AnanasoHe BA3KOCTU OLUMOKM 3MepeHNA HEN3BEXHBI.

B Haunxyawem BapuaHTe, TOYHOE 3HaYEeHNE BA3KOCTU HE MOXET OblTb MOMyYEHO, NOCKOSbKY BA3KOCTb
N3MEHSIETCS MPU NOCTOSIHHOM pocTe TeMnepaTypbl 06pasua nocre Havana U3MepeHuii, Kak B HU3KOM,
Tak U B BbICOKOM AuanasoHe BA3KOCTU. DTO NMPOMCXOAUT MOTOMY, YTO B HM3KOM AMana3oHe BS3KOCTM
TpebyeTca OonbliM  poTop [Ans  OOHapyXeHust BpawaTeNbHOro MOMEHTa, MpPeBbILatoLWero
onpefeneHHbIi YpOBEHb; B BbLICOKOM AMana3oHe BS3KOCTUM Ha pOTOp BO3AeNCTBYeT Oonbluast
KMHeTMYecKasn cuna, Bbl3BaHHAs OONbLLOV CUION TPEHUSI.
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3. KanunnapHbIn BUCKO3UMETP

B OcHoBebl/ A. smepeHnue/ 2. MeTog nsmepeHusi

CeHcop CeHcop
PacnpegenutenbHas

Koroa nammHapHbIii MOTOK XXWMOKOCTU NMPOXOauUT P, nasnewns  nasnewns P,
namna

Yepes UMNMHAPUYEckyto TPYBKy, NokasaHHylo Ha ~ CKoPocTe
Onarpamme 7, rge cumon Q obo3HavyaeT o6bem ”OTOK% Kanunnsiphas Tpy6ka E\_I—L:

NMoToKa B eAuHULY BPEMEHMU (CKOPOCTb), _>_\/ —_
2r - anameTp, L — AnvHa KanunnsapHomn Tpyoku, Kanun. Tpy6ka auameTpom 2r v AM
P, un P,— paBneHne Ha KOHUax KanumnsipHom

Tpy6ku, andodpepeHuman naenexus P, - P, = AP, Rvarpamma 7 MpuHuyn pabors

CKOPOCTb NoToka Q, MpsIMO NponopuyoHarbHas KannnnspHoro BCKONMETpa

rpagueHTy gaeneHma AP/L.

OTOT (hbeHOMEH Ha3bIBaeTCsa 3akoHOM [yasenns, u BolpaXkaeTcs ypaBHeHneMm (13).
zrt AP

- (13)

817 L

Q:

N3 ypasHeHus (13) crieayeT, UTo BA3KOCTb 7 MOXET BbITb paccunTaHa cneayoLmm o6pasom:
zrt AP
n= _ (14)
8L Q

CnepoBaTtenbHO, C MOMOLLBIO KanunmsipHoro BMCKo3MMeTpa, paboTalolero no cxeme, nokasaHHON
Ha [Ouarpamme 7, BA3KOCTb n MOXET ObITb MoryyeHa MyTeM M3MEpPEHUs CKOpPOCTWM notoka Q cpenbl,
NpOoXodsiLLero 4Yepes3 KanummnsipHyto Tpyoky, u aunddepeHumana paerneHnn A P Ha KoHuax
KanunngapHou Tpyokn. ATOoT MeToad naMepeHus GasupyeTcsl Ha 3akoHax (PU3MKW, criedoBaTernbHO, OH
No3BOMSET MNOMYyYUTb 3HAYEHME BA3KOCTUM B COOTBETCTBMM C ee (BSA3KOCTW) onpegeneHvem. OTOT
MeTOof HOCUT Ha3BaHWe abComnTHbBIN METOA U3MEepPEHUS BA3KOCTMU.

CyliecTByeT Opyro TUN KanuinspHOro BMCKO3UMETPA, M3roTOBMNEHHOrO M3 crtekna. OH nokasaH Ha
Ouarpamme 8.

XoTsa 06paboTka Takon KanumnnsipHom TpyoKn OOBOSNBHO
CNOXHa, NPUHUMN ee 4eNCTBUS U CTPYKTYpa O4YeHb NPOCThI. |
Bnarogapsi npocToTe NpuHUMna paboTkl, Takas KOHCTPYKLNS
UCMONb3yeTCcs B TEYEHNE MHOIMX FET, MPUYEM MOCTOSHHO
COBEpLLEHCTBYETCS.

Takol KanunnsipHbIA BUCKO3UMETP MOXET U3MEPSITb KUHETUYECKYHD

BA3KOCTb v MyTEM U3MEPEHUs BpeMeHU, HeobXxoanMoro ans Kamunnsphas
NPOXoXXAeHNs 0bpasLoM, HaXOAALMMCS B CBOBOAHOM NaaeHum, TPy6Ka
yepes KanunnspHyo Tpyoky.

KaxgbIh BUCKO3MMETP MMEET KOHCTaHTY BA3KOCTM C, [narpamma 8. KanunnsipHbiii
KoTopas onpeaenserca nyTem KanmbpoBKu C UCMOMb30BaHNEM BMCKO3UMETP (FPaBUTALMOHHBIN)

CTaHAapTHOroO KanMbpoBOYHOIO pacTeBopa.
OnpeneneHne KMHETMYECKOW BSI3KOCTU C MOMOLLBIO KaMWIMSIPHOTO BUCKO3MMETPA  BbIMOMHSAETCH
COrnacHo ypaBHeHuto (15) Huxe;

v=Ct 15)

Koppensuus Mexay KMHETUYECKON BS3KOCTbIO W BSI3KOCTbIO MpeAcTaBrieHa ypaBHeHMEM (8) Bblilue,
crnefoBaTenbHO, BA3KOCTb 71 MOXET OblTb paccumtaHa no dopmyne (16), rae o — NNoTHOCTbL 06pa3ua;

n=pv=pCt (16)
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B OcHoBebl/ A. smepeHnue/ 2. MeTog nsmepeHusi

MpuHUMN paboTbl U CTPYKTYpa KanuinsipHOTrO BUCKO3MMETPA MPOCTbl, OAHAKO, YTOBbl NOMYyYnTb TOYHbIE
pesynbTaThl, HE0OX0AMMO YaensTb Gonblloe BHUMaHWE NpoLeaype U3MEpPEHUs, KoTopas SBMSIETCS BecbMa
CINOXHbIM NpoLeccoM. HanpumMep, ouncTka KanumnnsipHon Tpyoku naHyTpu TpebyeT BonbLUoii akKypaTHOCTY;
npexne 4YeM HayaTb M3MepeHWs HeobXOOMMO BbIMOSMHUTL Mapy YNbTPa3BYKOBbIX YMCTOK, MUCMONb3yst
YUCTSLLYIO KMOKOCTb, Hanpumep OEH3WH, 3aTemM MpocylnTb TPYOKy, 3aTem BbIMOMHUTL CrEAyHoLLyHo
yNbTPa3ByKOBYIO YNCTKY, TENEPb Y>Ke C aLETOHOM, CHOBa MPOCYLINTb TPYOKY, U, HAKOHELl, CMOSIOCHY T TPYOKY
OYMLLIEHHOW BOLOW U OKOHYaTENbHO BbICYLIMTL. KOHTPOMb TeMMepaTypbl TakKe BaXeH, CTEKNO NOABEPKEHO
TEPMUYECKOMY  PaCLUMPEHUNIO/COKPALLEHMIO NOA  BO3AENCTBMEM TemnepaTtypbl, OCOOEHHO B  HU3KOM
AManasoHe BSA3KOCTEW, M 3TO MOXET MPMBECTU K CYLLECTBEHHbIM OWMGKaM n3MepeHusi. Takum oGpasom,
n3MepeHusi TpebytoT BOMbLIOTO BHUMaHUS U SIBNSIOTCA BecbMa TpyAoeMKuMU. Kpome Toro, Heobxogumo
npeaBapuUTEnbHO M3MepUTL NIIOTHOCTL 06pasLa, NOCKOMNbKY BA3KOCTb PACCHUTLIBAETCS, UCXOAS U3 3HAYEHNS!
MMOTHOCTU U pe3ynkTaTa U3MEPEHUSt — KUHETUYECKOW BA3KOCTH.

4. BMCKO3MMeTp C nagarvownm LWapnuKom

Kak nokasaHo Ha [uarpamme 9, BUCKO3UMETP C NagaroLLIMM LIAPUKOM (_"Ej o>
N3MepPSIET BA3KOCTb, MCMOJIb3ysl METOA, NpY KOTOPOM TBEPAOE Teno,
nmMetoLlee opMy KOMOHHBI Unn cdpepsbl, CBOOOAHO NagaeT B obpased, l

npuyem pasmepbl U NAIOTHOCTb 3TOMO Tena M3BecTHbI. MNprbop namepset
BpeMs, 3aTpa4yeHHoe Ha NageHve ¢ onpeaeneHHon BeiCOTbI.
Ounarpamma 9 unniocTpupyeTt NPUHLMN M3MEPEHNS BA3KOCTU COMMacHo [narpamma 9. MpuHuMn paGoTs!
3aKOHY cBOOOAHOrO NaJeHns TBEPAOro Tena B rpaBUTaLOHHOM Mone. BUCKO3UMETPA C NAAAIOLMM LIAPUKOM
CyLuecTByeT apyron Tin npubopa, KOTOpbIN N3MEPSIET BPEMS

FOPU3OHTaNbHOIO NepeMeLLEHNS TBEPAOro Tena, Hanpyumep NOpLUHS,

B obpasLie, Npu NOCTOSAHHON CKOPOCTU, C MOMOLLBIO CUMbl SNIEKTPOMArHUTHOrO MOMS.

B otnnuue ot BMOpOBMCKO3MMETPA MNW POTALIMOHHOIO BUCKO3UMETPA, KanumnmspHbIA UMM BUCKO3UMETP C
nagatoLlyM LIapuKOM, NokasaHHble Ha [Ouarpammax 8 n 9, He MOryT namMepsaTb BA3KOCTb HEMPepbIBHO. OHM
Takke He MOryT BbIBOAUTb HEMNPEPbLIBHbIE BbIXOAHbLIE CUTHAMbl, COOTBETCTBYIOLUME KOIMMPULIMEHTY BA3KOCTH,
UMK yNpaensaTb aHHLIMU.

5. BUCKO3UMeTp MaHXXeTHOro TMna

Korga namepsietcs BA3KOCTb Kpacku UMW YepHUI, MOXHO UCMOMb30BaTh

BUCKO3MMETP MaHXETHOro TWMna, Takon, Kak nokasaH Ha [uarpamme 10.
ToT e MeToq Ucnonb3yeTcs A5 HACTPONKUN BA3KOCTU IPYHTOBKM,
HaHOCMMOW Ha MOBEPXHOCTb aBTOMOOWS C MOMOLLbIO

3NeKTPOCTaTUYECKoro nyfnbBepm3aTopa.

Kak nokasaHo Ha guarpaMmme, BUCKO3MMETP MaHXeTHOro Tuna [narpamma 10 BickoaumeTp
n3mepsieT Bpems, 3aTpadyeHHoe obpasuom, (HanpumMep, Kpackon MaHKETHOO TMNa
UK YepHUNamu), HanUTbIM B YaLLKy 3a4aHHON eMKOCTU, Ha TO,

YTOObI BBINMTLCS U3 YaLLKK Yepes HacagkKy.

BuckosmmeTp Ford-cup — 9T0 TUMUYHBLIN MaHXETHBLIN BUCKO3MMETP; NPW 3TOM 4acTO MCMONb3YTCH Yallka
(Cup) No. 3 gna OTHOCUTENbHO HU3KWMX BA3KOCTeW M yawka (Cup) No. 4 AnA OTHOCMTENbHO BbICOKUX
BSI3KOCTEW.

O6bluHO M3MepsieTCa BpeMmsi, 3aTpadeHHoe Ha BbiTekaHue obpasua 4Yepe3 Hacagky, AN 4Yero
ncnone3yetca cekynaomep. C Opyroi CTOPOHbI, CyLlecTByeT LmndpoBon Ford-cup BUCKO3MMETP, KOTOPbIN
ukcupyeT BblTekaHWe obpasula C NOMOLLB ONTMYECKOro CeHCopa, aBTOMAaTUYeCKU BbIMUCASIET BpeMs,
HeobxoanMoe Ans 3aBepLUeHUst HEMPEPbLIBHOTO BbITEKAHUS, U MOKa3biBaeT ero B UMppoBoMm dopmaTe C
To4HOCTLIO A0 0.01 cekyHabl.

Tak xe, Kak W KanunnspHbIA BUCKO3MMETP WM BUCKO3MMETP C MnajarlyM LWapuKoM, MaHXeTHbIN
BMCKO3UMETP HenpurogeH Ans HenpepbiBHbIX W3MEpPeHWn BA3KOCTM, T.K. B npouecce WU3MepeHun
Ype3BblYaNHO TPYAHO MONMYyYNTb Pe3ynbTaThbl B BUAE ANEKTPUYECKOro CUMrHana.
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B. CTaHAapT BA3KOCTU B OcHoBel/ B. CtaHgapTt BaskocTu/ 1. CTaHaapT Bs3KOCTU

1. CtaHgapT BA3KOCTU

TOYHO M3BECTHO 3HayeHWe BSA3KOCTM AUCTUNNUMpoBaHHOW Boabl. OHO paBHO 1.002 wllasc
(KMHeTUYeckas BA3KOCTb - 1.0038 Mm?/c) npyn 20.00 °C 1 1 aTM., U 3TO CHUTAETCA CTaHAAPTOM BS3KOCTM
B AnoHuu.

CyLecTByIOT CTaHOApTHbIE pacTBOPbI AN KannbpoBKN BUCKO3MMETPOB, KOTOPblE CTaHAapTU30BaHbI
B cooTBeTCTBUM C AnoHckum MpombiwneHHsiM CTaHaapTom - JIS Z8809, kak nokasaHo HMxe.

2. CTaHAapTHbIe pacTBOpbLI AnsA KaﬂM6pOBKM BUCKO3UMeTpa

Kak nokasaHo B Tabnuue 2, 6asnpytowencsa Ha KoadhpuumneHTe KMHeETUYECKOM BA3KOCTM npu 20 °C B
KadecTBe CTaHOapTHOro 3HayeHust, AnoHckun MNMpombiwnenHbin CtaHgapT - JIS Z8809, oxBatbiBaeT 13
TUMOB CTaHOAPTHbLIX PacTBOPOB 4151 KanMBpOBKN BUCKO3MMETPOB.

Tabnuua 2. CtaHaapTHbIE pacTBOPbI AN KanMBPOBKM BUCKO3UMETPOB

KuheTnueckas BA3KoCTb [MMZ/c] BsakocTb [MlMasc]
Tun CrtaHg. | Mpunbn. 3HaveHne Mpnbn. 3HayeHune
2c | 25C | s0C 10°C 20C 25°C 30C 10C
JS 25 25 - 2.1 18 2.0 - 16 14
JS b 5.0 — 39 32 4.1 — 32 25
JS 10 10 — 74 5.7 84 — 6.1 46
JS 20 20 — 14 10 17 - 11 8.2
JS 50 50 - 32 21 43 - 27 18
JS 100 100 - 59 38 86 - 51 32
JS 200 200 — 110 66 170 — 95 56
JS 500 500 — 260 150 440 — 230 130
JS 1000 1000 — 500 270 890 - 430 230
JS 2000 2000 - 940 480 1800 - 820 420
JS 14000 14000 - 5500 2400 12000 - 4800 2100
JS 52000 52000 — 20000 8500 46000 — 18000 7500
JS 160000 160000 100000 — — 140000 90000 — —

OTW cTaHgapTHble pacTBOpbl CBA3aHbl C HauWOHamnbHbIM CTaH4apToM. HekoTopble M3  HUX
3apeructpupoBaHbl B MexayHapogHon base [aHHbix BewectB COMAR, koTopasa accouumpoBaHa C
MeXayHapoaHbIM cTaHgapTom. Mx nerko nonyyntb B AnoHum; Nippon Grease Co., Ltd., - oguH u3
OCHOBHbIX MPOAaBLUOB CTaHAApPTHbIX pPacTBOPOB, MOCTaBMsSeT CTaHOApTHble pacTBOpbl AN
BMCKO3UMETPOB, CBA3aHHblE C HaUMOHaNbHbIM CTaHAAPTOM W OTKanubpoBaHHble HauuoHanbHbIM
MHCTUTYTOM COBpEMEHHbIX NPOMbILLNIEHHbBIX UCCNEA0BaHUI U TEXHOMNOMNA.

HeobxoaMmo oCTOpOoXHO obpalwartbcs CO CTaHO4AapTHbIMU KannMbpoBOYHBIMKM pacTBOpaMu  Ans
BUCKO3umMeTpoB. Kak nokasaHo B Tabnuue 2, BA3KOCTb B 3HAYUTENbHOW CTEMEHM 3aBUCUMT OT
Temnepatypbl. Ecnu Temnepatypa wuameHutca Ha 1°C, BA3KOCTb wu3MeHUTCa Ha 2%-7%.
CnepoBaTtenbHo, Kanubpys BUCKO3MMETP, HEOBXoAMMO TOYHO KOHTpONupoBaTb Temnepatypy. Hwke
npuBOOATCA ApYyrue Mepbl NpegoCcToOpOoXHOCTH, cornacHo JIS Z8809:

(1) 3BanevartaWTe KOHTEMHEpP CO CTaHAApPTHbIM pPacTBOPOM W XpaHUTE €ero npu KOMHAaTHOM
Temnepartype, usberas Harpesa u cera.

(2) Hukorga He nomelLanTe UCNoOMNb30BaHHbIE CTaHAAPTHbLIE PacTBOPbLI B OPUTMHASBbHbIN KOHTENHEP.

(3) He wucnonb3yinTe cTaHdapTHble pacTBOpbl ABaxAdbl. PacTBOpbl M3 OTKPLITOrO KOHTEWHepa
HeobX04MMO MCNOMb30BaThb Kak MOXHO CKopee.
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3. BA3kocTb BoAabl

B OcHoBel/ B. CtaHgapTt BaskocTu/ 1. CTaHaapT Bs3KOCTU

Boga (oguctunnupoBaHHas Bofa) — 3Ta CyOCTaHUUA, KOTOPYHO NIErKO NOMy4YuTb, U C KOTOPOW Nerko

obpaLluatbes. OHa ncnomnb3yeTcs B Ka4ecTBe MeXayHapodHoro ctaHaapTa. Boga moxet
NCnonb30BaTbhCs Kak OObIYHbIN CTAaHOAPTHbLIA PAcTBOP C HM3KOW BA3KOCTLIO. Mpy ncnonb3oBaHMm Boap!
B Ka4eCTBe CTaH4APTHOrO pacTBopa, HeO0OXoAMMO OYNCTUTL BOAY, YOpaB BCE NMOCTOPOHHME BKITHOYEHMS.
B OCHOBHOM NPUMEHSIETCA OYULLIEHHAS UM AUCTUNNMPOBaHHAs Boaa.
OunweHHas Boga UCNonb3yeTcs Takke NPU BbIMOSIHEHUN COMPSPKEHHBIX OYMCTOK, CredyrLlmnx nocre
TWAaTeNbHON OYMCTKN BHYTPEHHEN YacTn KOHTENHepa Anst 00pasuoB C NMOMOLLBI YUCTALLMX CPEACTB, C
Luenblo yaaneHusa nobbiXx OCTaBLUMXCS MOCTOPOHHUX BKIYEHUR. [pexae 4yeM HayaTb M3MepeHus,
HeobXoaNMMO O4YMCTUTL YCTPOWMCTBO CEHCOpa, KoTopoe ByaeT onyckaTbcsa B obpasel, 4YToObl yoanuTb
BO3MOXHbIE OCTaTKu NpeaplayLuero odpasua.

Kak nokaszaHo B Tabnuue 3 n [Ouarpamme 11, BA3KOCTb BOAbl 3HAYUTENBHO W3MEHSIETCA NpU
N3MEHEHUN TemnepaTtypbl. OTO TakKkKe OTHOCUTCS K NOOON XWUOKOCTM WNU rasy; B Criyyae BOAbl
BA3KOCTb M3ameHuTcda ¢ 1.002 mlasc go 1.792 mllasc npm 0°C mnmn go 0.282 mllasc npn 100°C. 310
3Ha4NT, YTO BA3SKOCTb MeHAeTcs Ha 2% — 3% npu nameHeHun Temnepatypbl Ha 1°C. Oaxe ecnu Mmbl
Oyaem akkypaTHO nopaepxmBatb TemnepaTypy obpasua (Boapsl) B npegenax +1°C, B KOHLE U3MepeHui
MOXET BO3HMKHYTb owubka B npegenax +5% oOT maMepsieMoro 3HaveHus. Takas MOrpeLlHOCTb
0o0bsACHSeTCA psiaoM (QaKToOpoB, B TOM 4MCrie CBOWCTBaMW BOAbl, OwMOKaMu onepartopa, Wunu
BHYTPEHHUMMW OLLIMBKaMn BUCKO3MMETpA.
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B OcHoBel/ B. CTaHgapT Ba3kocTu/ 3. BA3KoCTb Bogbl

Tabnvua 3. BA3KoCTb 1 KMHETUYecKas BsA3KOCTb (1 atm.) Bsskocts 7 (MITa*c)
Temn. t Bsask. n KuH.BA3K. Temn. t Bsask. n KuH.BA3K. 20 o

(C) (MMasc) v(Mm%/c) (°C) (MMasc) v(Mm?/c) A

0 1792 1.792 40 0653 0658 15 -

5 1520 1520 50 0.548 0.554 C

10 1.307 1.307 60 0467 0475 10 F

15 1.138 1.139 70 0.404 0413 ;

20 1.002 1.0038 80 0.355 0.365 05 L

25 0.890 0.893 90 0.315 0.326 L

30 0.797 0.801 100 0.282 0.295 0 ! TR e
JIS 78803 50 100

Temneparypa t (°C)
Onarpamma 11. Koppensuusi BA3KOCTH 1
Temnepatypbl Bogbl (1 atm.)

C. Kann6poBka

No. Bonpoc Omeem
1| MoxeTt nu nonb3oBartenb Ja. MNonb3oBatenu moryT kanubpoBaTb BUCKO3UMETPbI cepun SV,
BbINONMHUTbL  KanmbpoBky UCNonb3ys CTaHOapTHbIM  pacTBOp (YNOMSAHYTLIA  Bbilwe), WK
koahuumeHTa XXMOKOCTb, BA3KOCTb KOTOPOW Bbl KOHTponupyete. lNpu kanubposke
BA3KOCTMN? BMCKO3MMETPA, MNOCKOMbKY BHA3KOCTb CTaHAApTHOrMoO pacTteopa

3aBMCUT OT Temneparypbl, Npexae 4eM BBeCcTU KanubpoBoyHoe
3Ha4yeHWe, HeobXoANMO BLINONHUTL TEMMEPATYPHYH KOPPEKTUPOBKY
KoappuumeHTa BA3KOCTN CTaH4APTHOMO pacTBopa B COOTBETCTBUN C
TemnepaTypou, BbIBEAEHHON Ha AWCMnen npu namepeHun obpasua.
Uto KacaeTcsa CcTaHOapTHbIX pacTBOpPOB ANA  BUCKO3UMETPA,
KOPPEKTUPOBOYHbIE 3HAYEHUS B 3aBMCMMOCTU OT TemnepaTypbl
nepeuucrneHol B AkTe akcneptusbl wnu  CepTudukarte 06
namepeHusix. Ecnm  oHM He npunoxeHbl, obpatutecb K
NpoM3BOAUTENIO CTaH4APTHLIX PacTBOPOB.
*  BubpoBuckosnmeTpbl cepunm SV He TpebyloT 3aMeHbl
CEHCOpPHbIX MNacTvH B AnanasoHe namepeHun ot 0.3 mllasc go
10,000 mlMasc gna SV-10, n ot 1Ma+c go 100 Masc ansa SV-100
Ona kannbpoBKM MPOCTO MNPUrOTOBLTE HECKOSbKO TUMOB
cTaHOgapTHbIX pacTBOPOB.
Mpy 3TOM Bbl CIKOHOMUTE BPEMSI M OEHbIM Ha KanvbpoBky/
KOHTPOIb MO CPaBHEHUIO C POTALMOHHBIM BUCKO3MMETPOM.
* CTaHOapTHble pacTBOpbl, CTaH4apTU3oBaHHble JIS, nmetot
B CBOEM COCTaBe YrneBogopoAHOe MUHeparnbHOe Macro,
KOTOpO€ BOCMPUMMYMBO K U3MEHEHMIO TEMMEPATYpbl, a Takke
OpyrMMm BHelWHUM dhaktopaM. PekoMeHayeTcsi Ucnonb3oBaTb
CUHTE3NPOBAHHbIE  XMMWYECKMM  MyTEM  KanMOpPOBOYHbIE
pacTBOpbIl, Takne Kak CWUIMKOHOBOE Macro, KoTopble 6onee
YCTONYMBBI K BHELLUHUM BO34ENCTBUSAM.
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2 || Kakom Bug kannbposku
Ncnonb3yeTcs: No O4HOM
TOYKE MM No ABym?

B OcHoBel/ C. Kannbposka

O6a Bnaa kannbpoBKM OOCTYMHbI AN BUCKO3MMeTpa cepumn SV-10.
Bbl MoxeTe BbiGpaTb BBOA KanMOPOBOYHbLIX 3HAYEHUA MO OAHOWM
Touke (KOpPpeKkTUpOBKa [AumanasoHa) WM no  OBYM  TOYKaMm
(koppekTnpoBka Hynsd/ananasoHa). [py M3MepeHusxX B LUMPOKOM
AnanasoHe Mbl pekoMeHayeM KannbpoBKy No ABYM TOYKaM.

3 || OoctynHbl nin
lMoBepoyHas gnarpamma
1 AKT 3KCnepTn3bl?

[a. MNMoBepoyHas guarpamma u AKT 3KCMEPTM3bl MO BA3KOCTU U
Temnepatype MoryT ObiTb BbinyweHbsl. Bce npubopbl nepeq
OTTpy3KOM  KanubpyloTca No  BA3KOCTM C  UCMONb30BaHWEM
ctaHgapTHoro pacteBopa. [lpy  Bbeinycke AkTa, npoBoaATCH
3KCMepTn3bl C UCMOMb30BaHMEM pPacTBOPOB, CTaHO4APTM30BaHHbIE
JIS: JS 2.5 1 JS 1000 gna SV-10 n JS2000 (M1 CUNUKOHOBOE
macno) n JS14000 gna ana SV-100. TemnepaTtypHble 3KCNepTU3bl
NPOBOAATCHA NPY KOMHATHOW TemnepaType.

Mpn HeobxogumocTu caenanTe 3anpoc Ha AKT 3KCnepTusbl Npu
pasMeLleHnu 3akasa. (Beinyck AkTa nnatHbIn).

Ecnu Bam noHagobutca AKT akcnepTu3bl nocne nokynku npubopa,
noxarnymncra, npuwinmMTe Ham npmbop.

D. TouHocThb ([ToBTOPAEMOCTD)

No. Bonpoc

Omeem

4 || KakoBa TOYHOCTb
n3MepeHuni
BUCKO3NMeTpa?

YT0 03Ha4vaer
nosTopseMocTtb 1% ?

310 Bapuaums  pe3ynbratoB  M3MEPEHUN MNpu  MOBTOPEHUU
N3MepeHun Ans OQHOro M TOro xe obpasua nNpu OQHUX U Tex xe
ycnosusx. B cratuctuke 310  HasbiBaeTcd  CTaHAApPTHbIM
OTKITOHEHNEM.

Ona SV-10 910 03HayaeT, YTO eCnu M3MEpPEHUs MPOBOAATCS OIS
O[HOro 1 TOro e obpasua Npu O4HUX U TEX Xe YCIoBMAX, Bapuaums
(noBTOPSIEMOCTDL) PE3YnbTaToB U3MEpPeHU (M3MEepPEHHbIX 3Ha4YeHNI)
He npeBblwaeT 1% Kak CTaHAapTHOE OTKITOHEHME.

*MNpumep cTaHOapTHOrO OTKNOHeHWs 1%: npu  MNOBTOpPEHUU
M3MEPEHNA KMAOKOCTM C BsA3KOoCTblo 100Mllasc, 3HadyeHus B
uHTepsarne ot 99mllasc go 101mlMasc 6GyayT 3aperncTpmpoBaHbl B 67
cnyyaax n3 100.

5|| Yto 3Hauut
«NOBTOPSIEMOCTb
OTHOCUTENBLHO
N3MEpPEHHOIo
3HaYeHNA»?

BennunHa  daktnyeckon  owmbkM  3HaUUTENbHbIM  0BpaszoM
pasnuyaeTcd, ecnu cpaBHMBaATb MOBTOPAEMOCTb OTHOCUTESNBLHO
M3MEPEHHOro 3Ha4yeHUss C NOBTOPAEMOCTbLIO OTHOCUTENBHO MOSHOIMo
OnanasoHa unsamepeHuin. Cepua SV, B KOTOpoW Benn4yMHa
noBTOpAeEMOCTM  0Oa3upyeTcd Ha  «M3MEPEHHOM  3HAYEHUWNY,
nossosger nosny4nTb BbICOKUN ypOBEHb NOBTOPAEMOCTH
pe3ynbTaToB, MOCKOMbKY WCMOMb3yeT MPUHLMN CUHYCOMAanbHOWN
Bnbpaunn, obecneunatrownin NoBTopsieMoctb 1% OT M3MepPEeHHOro
3Ha4yeHus.

Mpumep: dakTnyeckas owmnbka Ans nonHoro agnanasoHa 10000mMasc

MeTon M3amMepeHHas BA3KOCTb
10 mMasc | 100 mMasc | 1000mMasc
SV meTton 0.1 mlMasc 1MMasc 10 mlMasc
(1% OT M3MepeHHOro 3HaYeHUs )
Opyron meton 20 mMasc 20 mMasc 20 mMasc
(np.: 0.2% oT nonHoro AnanasoHa)
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A. YCTpOMCTBO M XapaKTepUCTUKU CUHycoMAanbLHOro BU6poBuckosnmeTpa cepum SV

CuHycomnaanbHbIi BUOPOBUCKO3MMETP cepumn SV UMEET YCTPONCTBO OBHapYXeHMS BA3KOCTH
obpasua, cocrosiiee M3 OBYX TOHKUX CEHCOPHbIX MNNACTUH,
Kak nokasaHo Ha [Quarpamme 12. CeHCopHble NnacTUHbI NPUBOAATCSA
B COCTOSIHME paBHOMEPHOW CUHYycouaanbHoON Bnbpauumn B npotmeodase
(aHanorn4yHo KaMepToHY).
CeHCopHble NNacTUHbI NPUBOAATCS B ABMXKEHUE SNEKTPOMAarHUTHON CUION
TOW e 4acToThbl, YTO 1 COOCTBEHHAas YacToTa (pe3oHaHc), koTopas
SIBNSAETCS XapakTePUCTMKON Kax4on CTPYKTYpbl, ANd TOro, Ytoobl
NPUBECTN N3MEPUTENBHYIO CUCTEMY B COCTOSIHME PEe30HaHca.
Takoe ncrnonb3oBaHMe pe3oHaHca ABMSeTcs Hanbornee 3amedaTernibHoOM
0COBEHHOCTLIO aTOroO BUCKO3uMeTpa. Koraa ycTponcTeo
OOHapy>XeHus1 BA3KOCTN BUOPUPYET, OHO NPOU3BOAUT
3HAYMTENbLHYIO MO BENMMYMHE PEAKTUBHYHO CUIy B ONOPHOM YCTPONCTBE
CEHCOPHbIX MNAaCTUH Yepes3 peccopHble NnacTuHbl. OQHaKo, NOCKOMbKY
CEHCOpPHbIE NacTUHbI ABWXKYTCSA B NpoTuBOdase Apyr OTHOCUTENBLHO Apyra
C OOQVHAKOBOW YacToTon/amnnnTygon Bubpauum, ans Toro, Y4Toobl

PeccopHas nnactuHa

WCKINIOUYUTB CUMY peakumm, To 3TO AaeT BO3MOXHOCTb MOMyyYnTb

CTabUnbHYO CMHYCcoMaarnbHyo BUOpauuio. Cercop
OneKTpOMarH1UTHbIA NPUBOA YNpaBnsieT BUubpaume CEHCOPHbIX B™  nepemewenns

nJacTuH B o6paau,e C MNOCTOSIHHOM aMI'IJ'II/ITy,EI,OIZ, NCcnosb3yA i| L OneKTPOMarHUTHbIN

pe3oHaHC YCTPOWCTBa OOHapyXeHUs. 3adatoLwunin 3NEKTPUYECKUIA :| |: npveon

TOK, SBNSAOLWNIACA BO30YKAaoLWen cunon, Oyaet AeTekTMpoBaTbCs L | CeHcop

KaK Benu4ymHa BA3KOCTU, KOTOpas NPUCYTCTBYET MeXay Temneparypb!

CEHCOPHbIMY NNacTMHaM1 1 0opasLoMm. O6pasey

KoahhmumeHT BA3KOCTM paccunTbiBaeTCS Yepes BENNYNHY
koppenaumu (Ouarpamma 13) mexay 3afatoLmm 3neKTpuyYeckum
TOKOM M BENUYMHOMN BA3KOCTU (KOIDDULNEHTOM BA3KOCTH).
MpenmyliecTBa ycTaHOBNEHNS pe3oHaHcCa MEXay CUMCTEMOMN
N3MepeHNs N CUCTEMOI OBHapYXXeHUs criegyroLme:
1) Pe3oHaHC cucTeMbl OOHapYXeHUS AernaeT BO3MOXHbIM
0oBHapy>xeHve BA3KOCTU C BbICOKOW CTEMEHbI0 YyBCTBUTENBLHOCTU
B HM3KOM AMana3oHe BSI3KOCTU, a Takke obHapyxXeHne
BO30y)aatoLLen cunbl gaxe npy HE3HAYUTENBHOW BENUYMHE
3MEeKTPUYECKOro TOKa.
Taknm 06pa3om, MOXHO M3MEPSITb BA3KOCTb, COXPaHASA LUMPOKUIA

| — CeHcopHasi
nnacTuHa

= =

HanpaeneHue Bubpaumu
Onarpamma 12. YCTpomncTeo
obHapyxeHus BA3KOCTU
(BubpaumoHHas cuctema)

\&\xo

=f----- q
ANHAMUYECKUIA AManasoH U BbICOKOE pa3peLleHue. g I BosByxaarouwii
2) Cwuna vHepumu 1 cuna obpaTHOro BO3MELLEHNS YYBCTBUTENbHbIX I
NAacTUH KOMMEHCUPYIOT ApYr Apyra, 6yay4n nponopLyoHanbHbI, ! n:BsskocTs

1 Takum obpasomM Ha Bo3OyxadatoLLyo cuny (3agatomn
3MEeKTPUYECKNIA TOK) BNUSIET TONBbKO BENMUYMHA BSI3KOCTU.

(MOXHO BbIOENUTL TONBKO NapaMeTp BA3KOCTU.)

3) CwucTtema B1bpaunm CEHCOpHbIX NIACTUH He NoABepXKeHa
BO3AENCTBUIO CUMbl MHEPLIM U CUMbl OOPaTHOTO BO3MELLEHUS,
crnegoBaTternbHO, MOXHO U3MEPUTb BbICTPblE N3MEHEHNST BA3KOCTM
ob6pasLa Bo BpeMsi ero 6bICTPOro OTCNEXMBaHNS.

Bonee Toro, nockonbKy nnowaan NnoBepxHOCTU YCTPONCTBA CNEXEHUS
N CEHCOPHbIX MNNacTUH BUCKO3UMETpPa cepun SV Manbl, U NPUBOOATCA B ABWXKEHWE YacTOTOMN,
3HaumTenbHO MeHbwen (30My), yem B cryyae wucnonb3oBaHWs O6LIYHOrO BUBPOBMCKO3MMETPA
(Heckonbko KIMu), npnbopbl cepun SV o0bnagatroT psAoM SONONHUTENBHBIX NPENMYLLECTB:

logl
IOwnarpamma 13. Koppensuums
Mexay 3aneKTPOMarHUTHbIM
NPUBOAHBLIM YCTPONCTBOM U
3aJaroLLMM 3NEeKTPUHECKAM
TOKOM
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HMpnbop/ A. YCTPONCTBO 1 XapaKTEPUCTUKN BUCKO3MMETpa cepun SV

1. N3mepeHune BA3KOCTM B pearibHOM BPEMEHW, yuuTbiBasi U3MeHeHue Bs3KoCcTU obpasua, npwu
OOHOBPEMEHHOM W3MepeHMn TemnepaTypbl obpasua B peanbHOM BpemeHu. Takum obpasom,
NOSIBNSIETCH BO3MOXHOCTb M3MEPUTEL KOPPENALINIO MEXAY TeMnepaTypon U BA3KOCTLIO.

2. HoBbIli MeToq, U3MepeHuin, peanuaoBaHHbIn B cepun SV (KaMepTOHHbIN TUM), NO3BONSET JOCTUrATb
BbICOKOW TOYHOCTU U3MEPEHUIN BA3KOCTM NPY NOBTOPSEMOCTU pe3ynbraToB, paBHon 1%.

3. Bo Bpems HenpepbIBHbIX U3MEPEHUI B LUMPOKOM Auana3oHe BsaskocTu (0.3 mlasc — 10,000 mlMasc
ansa SV-10 u 1 lMasc — 100 Masc ana SV-10) HeT HeobXoOAMMOCTU 3aMEHATb CEHCOPHbLIE MNACTUHbI.
(Mpw paboTe ¢ poTaLMOHHLIMW BUCKO3UMETPaAMMK TPEOYHOTCA HECKOMBbKO TMMOB pOTOpoB. VX 3ameHa
NPUBOAUT K NPepbIBaHNIO U3MEPEHUI U NOTEPE BPEMEHM).

4. TlocKonbKy nnowanb NoOBEPXHOCTU/TENNTOEMKOCTb YCTPONCTBA OBHApPYXEHMS (CEHCOPHbIX NNACTUH)
HeBernuka, TemnepaTtypbl ob6pasua 1 CEHCOPHbIX MNAacTUH AOCTUraloT PaBHOBECUS 3a OYEHb KOPOTKOE
BpEMsi, 4YTO MO3BOMSET BLINOMHATL TOYHbIE U3MepeHuss Temnepatypbl. (B cnyyae poTaumoHHOro
BMCKO3UMETpPA, MOCKOMbKY MoLwaab NoBepXHOCTU/TENNOEMKOCTL POTOPOB BeMnuKa, TemnepaTypHoe
paBHOBeCKE HacTynaeT Yepes HECKONMbKO MUHYT).

5. HenpepbiBHbIE U3MEPEHUSA BA3KOCTU BO3MOXHbI B TeYeHWE ANUTENBHOMO BPEMEHM, MOCKOMbKY
6narogapsi HM3KOM TEMIOEMKOCTU CEHCOPHbIX MMAacTWH, OHW OKa3blBalOT OTHOCUMTENbHO HebonbLuoe
BMMsIHME Ha TemnepaTtypy obpasua.

6. Micnonb3yloTcsl TOHKME CEHCOPHbIE NNACTUHBI, YTOOLI n3bexaTb Aedhopmauun cTpykTypbl obpasua u
BbIMOMHSATb M3MEpPeHUs BA3KOCTU obpasua B cTaburbHbIX ycnoBusax. Mcnonb3oBaHue cobGCTBEHHON
4YacToTbl (pe3oHaHca) NO3BONSAET BbINOMHATL U3MEPEHUs AaXe HEHLITOHOBCKMX cpef, C BblICOKOM
NOBTOPSIEMOCTLHO.

7. OGpasey rens, cogepXallnin Ny3blpbKW, Takke MOXET ObiTb M3MepeH B CTabUNbHbIX YCIOBUSX.
YacToTa ceHCopHbIX NnacTuH, coctaengtowas scero 30 'y, He pa3bmBaeT mMenkue ny3blpbky obpasua
N He BO3encTBYyeT Ha bonbLune Ny3bIpbkn, paccesiHHbie B obpasue.

8. BsaumopgencrtBume [OBYX CEHCOPHbIX NNacTMH genaer BO3MOXHLIM — M3MEpPeHUe BS3KOCTU
B3OONTaAHHOTO MM Tekyllero obpasua. (POTauMOHHBIN BUCKO3UMETP HE MOXET U3MepATb NoAoOHbIe
o6pa3sLibl U3-3a KOHNMKTA, BO3HMKAOLLIEro MexXay HanpaBneHneM BpalleHUs U HanpaBneHueM Toka).
9. T.k. NpMbop MO3BOMSET MPOU3BOAUTL M3MEPEHUs ONns Tekywero obpasua, BO3MOXHO M3MepeHue
BSI3KOCTW B NPOM3BOACTBEHHbLIX NIMHUSX NYyTEM YCTAHOBKW BCNOMOraTenbHOM pacLUMpUTENbHOM EMKOCTH.
Ha npou3BoACTBEHHOW MMHMM M B nabopatopym MOXHO MNOMNyYUTb WAEHTWUYHbIE pe3ynbTaThl
N3MepEeHUn.

10. NameHeHne cBoncTB 0bpasLa MOXHO U3MepsTb HenpepbiBHO. bnarogapsi BbICOKOMY paspeLLeHuto
N OTCYTCTBUIO MHEPLIMOHHON HECTABUIBHOCTU CEHCOPHBIX MNACTUH, M3MEHEHMS CBONCTB MOBEPXHOCTH,
Takue Kak nosiBrieHve 3aTeMHEHUA U 3MEeHEeHne cmadmBaroLlet CnocobHOCTH, MOXHO OTCIEeXMBaTb,
Habntogas 3a N3MEeHEHUAMU BSA3KOCTU.

11. WinCT-Viscosity — nporpammHoe obecneyeHue, Bxogsiiee B
KOMMIIEKT NOCTaBKn Npnbopa, No3BONAET NoMNb30BaTento CTPOUTb
rpadonkn BA3KOCTU 1 TeMnepaTypbl B peansHOM BPEMEHU, Kak
nokasaHo Ha Juarpamme 14.

Ouarpamma 14. Pesynbratsl

N3MepeHnin B peasnbHOM
BpPEMEHU

SV Meroanuka, maii 2007 -18 -



AYD

A&D Company ,Limited

B. MeToq usmepeHus

M [1pnbop/ B. MeTog namepeHus

No. Bonpoc Omeem

6 || Kakon meton nsmepeHun Metoq SV (the Sine-wave Vibro Viscometer — CwuHycoupganbHbIn
ncnonb3yetcs B Bubposuckosnmetp). [lMogpobHee cm. “lpubop A. YcTpoWwctBo WU
BUCKO3NUMETpPax cepumn XapakTepuUCTUKN CMHYyCcOoMaansHOro BMbpoBuckosumeTpa cepum SV ”.
SV?

7 || Moyemy ucnonbayorcs 010 Heobxogumo Ana crabunusaumm BUOPALMOHHBIX XapakTepUCTUK
OBE CEHCOpHble ycTponcTBa obHapyxeHus. [nacTuHbl BUOPUPYOT C CMHYCOMAANbHON
nnacTuHbI? yactoton 30 lu, KoTopas paBHa COOCTBEHHOW 4acToTe (Pe30oHaHc)

Kaxgow CTPYKTypbl. OTO NO3BOMSIET BbIMOMHATL TOYHbIE U3MEpPEHUs
NMyTeM YCTAHOBMEHUSI pe30HaHca Ons BCeN U3MEpPUTENbHOW CUCTEMBbI.
OpauHapHas ceHcopHasi mnacTuHa obnagaer OGonblION peaKTUBHOM
CUNoW, nepefaBaeMoON Ha OMOPHOE YCTPOWCTBO NNacTUHbI 4epes
peccopHyto mnactuHy. [Ona Toro 4tobbl WCKMOYWUTE 3Ty Cuny, BTOpas
CEHCOpHasl nnacTtuHa BUOpPUPYEeT B NpoTuBO(base C MEpBOW C TOW Xe
YaCTOTOM WM amnauTygowW. PeakTWBHbIE CUIbl CEHCOPHbLIX MNACTWH
KOMMEHCUPYIOT ApYr Apyra, W Takum obpasoM MOXHO MOMyyYnTb OYEHb
CTabunbHy0 BUOPALMOHHYO N3MEPUTENBHYIO CUCTEMY.

MogpobHee cm. ‘“Tpubop A. VYCTpoOWCTBO M XapakTepUCTUKK
CMHycouaanbHoro BubpoBuckosumeTtpa cepumn SV 7",

8 || MoxHo nu cpaBHUTL Ha, ecnn pedb unOeT O HbIOTOHOBCKMX cpedjax. B cnydae
pe3ynsratbl U3MepeHni, HEHbIOTOHOBCKMX  Ccped  pe3ynbTaTtbl  WMHOMAAa  pasnu4yaroTcs,
Nnony4yeHHble Ha BCNeaCTBME pas3HULbl B CKOPOCTU CABWUrA, UHOAMBMAYaANbHOMoO Ans
BMCKO3MMETpE cepun SV, Kakgoro N3MepPUTENBHOIO npubopa. Ecrn pe3ynsraThbl
1 Ha POTALMOHHOM HECOMOCTaBMMbI, [aHHble, MOMyYeHHblE KaxabiM  npubopom
BUckosmmeTpe (Tun B)? Heobxoammo obpabaTtbiBaTe MHAMBMAYANBHO, UMW CriegyeT BBECTU

nonpaBoYHbIN KO3 PUUNEHT. B OCHOBHOM 3hdhEKTUBHBIM MOXHO
cyntatb MeTof, MO3BOMSIOLWMIA MonyyaTb TOYHblEe pe3ynbTaTtbl B
TEYEHME KOPOTKOTO BPEMEHW W3MEPEHUN, AONS NOoCrnenyLero
yNy9dLIEeHNst Ka4ecTBa U NMPON3BOANTENBHOCTM.

9|| Ecnu nony4eHHble Ecnu peyb uaetr o HbTOHOBCKMX cpedax, TO MOXHO MOMyyYuTb

pe3ynbTaTbl OTNMYaroTCA
OT pe3ynbLTaTos,
MOSy4EHHbIX C NOMOLLbIO
pOTaLMOHHOIo
BMCko3umeTpa (Tun B),
Kak cnegyet
WHTepnpeTMpoBaTb Takoe
pacxoxpeHue?

OaHHble, CpaBHUMble C nony4yeHHbIMU pOTaLMOHHBIM
BMCKO3MMETPOM,  MCMOMb3yloWMM MeTod  komnapaTtopa. Yto
KacaeTcs BMCKO3MMETpa B LIENOM, NPM3HAHO, YTO eCcnu MeTopq, WUiu
YCINOBUS U3MEPEHUsI PasnnyHbl, TO pe3ynbratbl M3MepeHus OyayT
Takke pasnuyatbcs. KnoveBbiM KpUTEpMEM OLIEHKM MPU CpaBHEHUU
HECKOINbKUX  METOOOB  W3MEPEHWUS  CINYXWT  MOBTOPSIEMOCTb
pes3ynbratoB. BuckosammeTtpbl cepun SV rapaHTUpOBaHHO JOCTUraloT
nosropsgemoctn 1% (OTHOCUTENbHO W3MEPEHHOTO 3Ha4YeHus) B
LWUMpPOKOM AuanasoHe mamepeHun (ot 0.3 mllasc go 10,000 mlMasc
anga SV-10, u ot 1Masc go 100 Masc gna SV-100), Yero HMKorga He
[OCTUraeT OObIYHbIA BUCKO3UMETP.
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10 KakoBa Benun4ymnHa
CKOpOCTU caBura B
BMCKO3UMETpPaXx cepum

Ecnu pedb nget o HEHbIOTOHOBCKUX cpefax, To CKOPOCTb caBura He
nponopLMoHanbHa KacaTenbHOMY HaMNpsKEHUIO, 1, cneaoBaTenbHO,
OLleHKa YpOBHS BSA3KOCTU HEBO3MOXHa 6e3 onpeaeneHvs 3HaveHuin
Sv? CKOpPOCTW CABUra WUnn KacaTenbHOro HanpsbkeHusi. Buckosnmetpbl
cepum SV M3MepsAIT BA3KOCTb MPU MOCTOSIHHOW CKOPOCTM cABura.
CKOpPOCTb CEHCOPHbIX NIacTUH (CKOPOCTb CABWMra) MEPUOAMNYECKU
U3MEHSAEeTCA OT Hyna [0 MNUKOBOMO  3HayeHus, MOCKOMbKY
nucnonb3yeTcs CuHycoupanbHas Bubpauus. Ckopoctn casura,
paccuutaHHble 4epe3  3HayeHue BO3OyXKpalollewm Ccunbl, B
3aBMCUMOCTU OT BEMYMHBI BSAI3KOCTUM HBIOTOHOBCKOM Cpefbl,
N3MEPEHHOM C NOMOLLIbIO CTaHO4APTHOMO pacTeopa, criegyloLume:

¢ SV-10
KoadhcomumeHt CkopocTb casura CkopocTb caBura
BA3kocTn (MlMasc) (max) (acbdpexTmBHOE
(1/c) 3HayeHwne) (1/c)
1 590 420
10 130 92
100 42 30
1000 17 12
10000 10 7
¢ SV-100
KoadhcomumeHt CkopocTb caBura CkopocTb caBura
Ba3kocTu (Masc) (max) (adbdhexTmBHOE
(1/c) 3HayeHwne) (1/c)
1 11.4 8.1
10 8.6 6.1
100 7.4 5.0
C. UamepeHune BA3KOCTHU
No. Bonpoc Omeem
11 KakoBa Yepes 15 cekyHp nocne Hadana wusmepeHu OyaeT onpenened
NPOJOIMKUTENbHOCTb nepBoHavarnbHbll KO3 PUUMEHT  BaskocTu. [locrne  aToro
n3mepeHnin? pesynbratbl MU3MepeHun OyayT BbIBOAMTBLCS HA AUCMNEN B peasnibHOM
BpeMeHW, oTpaxasa N3MeHeHUs BA3KOCTH.
Mpn ncnonb3oBaHUKM BUCKO3UMETPa SV, U3SMEHEHNS BA3KOCTU MOryT
OblTb O4eHb ObICTPO CTabUNM3MpPoOBaHbl, Gnarogaps KOMMAKTHOW
U3MepUTENbHOM cuctemMe npubopa; CMEeLleHMe  CEHCOPHOro
YCTPOWCTBA (CEHCOPHbIX NMACTMH), Macca U NroLiaab NOBEPXHOCTU
KOTOPOro Marnbl, O4eHb He3Ha4yuUTeNnbHO, NO3TOMY TemnepaTypHoe
paBHOBecue C 0OpasuoM [OCTUraeTcsi BCEro 4epe3 HEeCKOSbKO
CeKyHA.
12 || KakoB pasmep obpasua, 35 mn — 45 mn.
ncnonb3yemMoro Ans Mo cpaBHEHUIO C pPOTaALUMOHHBIM  BUCKO3UMETpPOM (Tun B),
n3mepeHnin? BUCKO3UMETPbI cepunt SV MOryT BbINOMHATL U3MEPEHUS, UCMOMb3YS
MeHbLUME KonnyecTea obpasua.
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13

Kakon noBTopsiemocTtu
pe3ynsTaToB MOXHO
OOoCTn4b?

Mpu n“3mMepeHun OOHOro M TOro e obpasua Npu OOHUX U Tex Xe
YCMOBUSAX MOXHO [OCTWYb MOBTOpPAEeMOCTM paBHoW 1%. Bbicokas
NMOBTOPSIEMOCTb AOCTMKMMA ANS BCEro AvanasoHa WU3MEpPEHWUi, 4To
No3BOJISIeT NofyyaTb CTabunbHble pesynsTaTtel M3MepeHuid. bonee Toro,
MOCKOMNbKY MCNOMb3oBaHWe BUCKO3umeTpa SV npolle, Yem npubopos,
peanuaylownx apyrue MeToabl U3MepeHus, gaxe Hecneumanuct MOXeT
BbIMOMHATL  MHOTOKpaTHble  M3MepeHus, nonyvas BCAKUA  pas3s
cTabunbHble pesynbraThbl.

MNMocnegoBaTenbHOCTE  U3MEHEHWUs  Temnepatypbl  HEOOAHOPOOHOW
cybcTaHumm, Takom Kak KOMMNO3WUT, MOXeT OblTb M3MepeHa TaK Xe, Kak 1
M3MeHEeHNe COCTOSAHNUA MaTepmana u BA3KOCTU HbIOTOHOBCKOM cpeabl.

14

MoryT nu nameHsaTbLCA
eauHULblI N3MepeHna?

1.EguHnua  u3amepeHuss  KoapdpmumeHTa  BA3KOCTM  MOXKET
nepekntodatbca ¢ Mlasc*/Masc Ha cl1*/I'1 n obpaTtHo.
* Tonbko SV-10.

15

KakoBa gUCKPETHOCTb
avicnnes (paspelueHne)?

o Ecnu BbibpaHa egnHnua namepenuns mllasc nnum MNasc

SV-10 SV-100
BsaskocTb MwuH. egnHuua | MuH. egnHuua MwuH. eanHuua
(mMasc) n3mMepeHus n3mMepeHus nN3mMepeHus
(mlMaec) (Ma<c) (Ma<c)
0.3~10 0.01 0.0001 —
10 ~ 100 0.1 0.0001 -
100 ~ 1000 1 0.001 —
1000 ~ 10000 10+ 0.01 0.01
10000 ~ 100000 - - 0.1

*1 EQVHMLA M3MepeHnst 3MeHsieTcs Ha Masc

o Ecnu BbibpaHa eanHumua namepenunsa cll nnm Il

SV-10 SV-100
BsaskocTb MwuH. egnHuua | MuH. egnHuua MwuH. egnHuua
(cl) n3MepeHus n3MepeHus namepenus (M)
(cM) ()

0.3~10 0.01 0.0001 -

10 ~ 100 0.1 0.001 -

100 ~ 1000 1 0.01 —

1000 ~ 10000 10%° 0.1 0.1

10000 ~ 100000 — — 1

*2 Eannuua n3mepeHus nsmensietcsa Ha Il
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16

HyXHO nu 3ameHATb
CEHCOopbl Unu gpyrue
Aetanu ans Kaxgoro
AnanasoHa namepeHuin?

Het. InanasoH namepenun cocraensetr 0.3 mlMasc — 10,000 mlla«c
ana SV-10, n 1Masc — 100 Maec gna SV-100SV-10, noatomy Het
HWKaKoW HeobXoOUMOCTU 3aMEHATb CEHCOpbl MPU M3MEPEHMUSX B
nonHoM pfAuanasoHe. CrniegoBaTenbHO, Aaxe ecrnv UMeEeT MeCTo
WHTEHCMBHOE M3MEHEHME BSI3KOCTU, Hanpumep, npu npespaLleHnn
30Mn5 B renb, W3MEpPEeHUs MOryT MPOBOAUTBCS HenpepbiBHO 6e3
HapyLLeHns nocneaoBaTenbHOCTU OAHHbIX.

B cnyyae poTauMOHHOrO BUCKO3UMETPaA TPYOHO OTCNEXuBaTb
M3MEHEeHNs1 CBOMCTB MaTepuarna B LUMPOKOM Auana3oHe, MOCKOMbKY
C NMOMOLLIbIO OQHOrO pOTOPa MOXHO NPOBOAUTL M3MEPEHNSA BA3KOCTH
TONbKO B Y3KOM Auana3soHe.

BO3MOXHOCTb BbINOMHEHNST HEMPEPbLIBHLIX M3MEPEHUIN B LUMPOKOM
AnanasoHe ¢ nomollblo SV-10 no3BonuT Mcnonb3oBaTb Npubop aAng
nonyyYeHns maTtepuanoB C HOBbIMW CBOWCTBaMM.

17

Kakyto Temnepatypy
MOXeT nMeTb obpasev,?

Ounana3zoH namepenuii ot 0°C go 160°C.

TemnepaTtypa »apoCTOMKOCTW Yallku ans obpasuos (NnacTUMKOBOW)
npuénuantensHo 120°C, NoaTomMy ee MOXHO WCMonb3oBaTb AT
namepeHmii oGpasLoB, TemMnepaTypa KoTopbix He Bbiwe 100°C.

18

MoxxHO nn n3mepsTb
OJHOBPEMEHHO U3MEHEeHWe
Temneparypbl U U3MEHEHVEe
BA3KOCTU?

BuckosnmeTpbl cepun SV OCHaLleHbl CEeHCOpoM TemnepaTypsbl,
KOTOPbIV SIBNSIETCA YACTbO AETEKTOPHOIO YCTPOMCTBA (OMycKkaeTcs B
obpaseu), U [JaeT BO3MOXHOCTb BbIMOMHATE OOHOBPEMEHHbIE
n3MepeHnst Temnepartypbl U BA3KOCTU obpasua. lNMonb3oBatento He
Tpebyercs AONOMHUTENBHBLIN TEPMOMETP.

3HayeHns TemnepaTypbl U BSA3KOCTM OQHOBPEMEHHO BbIBOAATCH Ha
aucnnen, T.e. BO3MOXHO MOHUTOPWUpPOBaHWE TeMmnepaTypbl B
peansHOM BpeMeHW BO BpeMs u3MepeHun. MoxHo Takke
npocneauTb 3a Koppensaunen nsMeHeHun TemnepaTypbl U BA3KOCTU
B peanbHOM BpeMEHN.

Buckosnmetpbl cepum SV MOrytT  TOYHO  3adiMKCMpoBaTb
Temnepatypy HemeaneHHO [Mocfe Hadana W3MepeHun, T.K.
Temnepatypbl obpasua M OEeTEeKTOPHOro YCTPOWCTBa (CEHCOPHbIX
NNacTuH), WMEILEero MarneHbkylo nnowagb MOBEPXHOCTU U
TENOEMKOCTb, O4eHb BbICTPO AOCTUraloT PaBHOBECKS.

Mpnbop moxHo nogkniounTb k [K. porpammHoe obecneveHune
“WiInCT-Viscosity” paet nonb3oBaTento BO3MOXHOCTb
MOHUTOPMPOBATbL MPOLECC U3MEHEHUS TemnepaTypbl U BSA3KOCTU B
peanbHOM BpeMeHu, nonydas rpadukm U YUCMOBblE 3HAYEHUS.
Pesyneratbl namepeHuin MoryT ObiTb COXpaHeHbl B danne (dopmar
CSV), a 3atem npeobpasoBaHbl B hopmat Excel.

19

Bo3MOXHO nun
n3MepeHune BA3KOCTM Npu
NOCTOSIHHOM
Temneparype?

[a. Bol MOXeTe nsamepaTb BA3KOCTb NpW 3adaHHOW TemnepaTtype ¢
nomoLlbto BogsHon pybawkn (onumsa — AX-SV-37) u BogsiHoro 6aka
c TepmocTtatom (npuobpeTaetcs oTaenbHO). [Npyu 3aToM BO Bpems
M3MepeHni BaM He HYXHO AymaTrb 06 M3MEHeHMU BSA3KOCTU Mpu
N3MEeHeHUn TemnepaTtypbl.
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20

Kak nsmepsitob
N3MeHEeHne BS3KOCTU Npw
N3MeHeHnn
TemnepaTtypbl obpasua?

1. Bo3MOXHO  M3MepeHMe  BS3KOCTU  MpU  U3MEHSIoLLENcH
Temnepartype. [lng atoro ucnonb3yetcsa BogaHas pybaiuka (onuus —
AX-SV-37) n Tepmopene (npuobpeTtaetcs otaensHo). Takon noaxon
MOXHO WCNONb30BaTb B TOM Criyyae, Korga BO BpeMs U3MepeHui
HY)>XHO HaCTPOUTBbCA Ha OnpedeneHHyl TemnepaTypy, unm ecnu
Temnepartypa Huxe TeMmnepaTypbl B NOMELLEHUN.

2. MNpocTtenwnii cnocob — 3TO M3MepeHne npouecca oxnaxaeHus
npegBaputenbHoO Harpetoro obpasua, Ans 4Yero obpasel HYXHO
OCTaBUTb B Yallke. Takke MOXHO MCMOMb30BaTb HarpeBaTenbHoe
YCTPOWCTBO ANSA HarpeBaHuWs 4allku Ans obpasuyos, HO Mpy STOM
ybegutecb, 4TO Temneparypa MOBEPXHOCTU HarpeBaTenbHOro
ycTpoiictBa He npesbiiaetr 120°C. Mpu Temneparype Bbie 100°C
peKoMeHAyeTCs UCMONb30BaTh TabopaTopHbIA CTakaH.

3. 3HauyeHns BA3KOCTWU/TEMNepaTypbl MOXHO nepeaaBaTtb Ha K Bo
BpeMsa  U3MEpEeHun, AOna 4Yero UcCnonb3yeTcsas  craHdapTHoe
nporpaMmHoe obecnedveHne “WinCT-Viscocity”. B pesynbrate
BO3MOXHO MOMy4YeHUe YUCMOBbLIX 3HA4YeHUI BA3KOCTU/TeMnepaTypsbl
npu OAHOBPEMEHHOM BbIBOAE Ha Aucnnen rpadukoB B pearnbHOM
BpemeHn. “WInCT-Viscosity” unMeeT  YHKUMIO  MNOCTPOEHMS
rpacumkoB, B KOTOPbIX HA OCMK X MOKa3aHa TemnepaTypa, a Ha ocu y -
BAIBKOCTb, TakMM 0Opa3oM MOXHO BM3yanbHO HabnogaTb 3HayYeHue
KoahdmumneHTa TemnepaTtypbl.

21

Kakon oxnagurenb
cneayeT MCnonb3oBaTh B
BoAsHON pybaluke
(AX-SV-37)?

OcHoBHOM oxnagutene — 310 Boga. OgHako npu Temnepartype,
onmskon k 0°C mnm 100°C Boga He MOXET MCMonb3oBaTbCA B
kayecTtBe oxnagutens. Npun Temnepatype, 6nuskon k 0°C, cnegyet
MCNonb30BaTb M3OMPONUITOBLIA CNUPT, a Npy Temneparype, ornmakom
k 100°C, — cunukoHoBoe macro. Vimelite B BUAy, 4YTO HEKOTOpbIE
OoXIlaguTenu MoryT Bbi3blBaTb KOPPO3Wo NonvkapboHaTHOM BOOAHON
pybawwku. (N36erarite nCnonb3oBaHWsA aTaHOMNa 1 MeTaHona).

22

He pacnnaeutcs nu
Yaluka gnst o6pasuos,
€Cnn B KayecTBe
obpasua ucnonb3oBaH
pacTBopuTens?

Yawka gna obpas3uoB M3roToBneHa M3 nonukapboHaTta, MosaTomy
npy MCMofb30BaHWM PacTBOPUTENS OHa MOXET MnoTepsiTb opmy
unu pacnnaeuTbcs. B Takmx cnydasix ncnonb3ynTe CTEKNSAHHBIN
ctakaH pgna  obpasuoB (onums  AX-SV-35) unu  CTEeKNsHHbIN
nabopaTtopHbIi cTakaH (npuobpetaetrca oTaenbHo). He 3abyabte
CHATb NPOTEKTOP C CEHCOPHOro YCTPOWCTBA MpW MCMOSb30BaHMM
ctakaHa emkoctbio 100 wmn. (MoXHO ucnonb3oBaTb CTakaH
eMKocTbto 100 mn unu 6onbLue).

23

MoxHo nn ncnonb3osatb
KOHTENHep, OTNUYHBLIN OT
CTaHAapTHbIX Yallek ans
obpasua?

BuckosnmeTpbl cepum SV oTkanmbpoBaHbl MO BA3KOCTN C MOMOLLLHO
CTaHgapTHOW Yaluku ansa obpasuya (nonukapboHaTt, eMKocTb 35mn —
40mn). Tpu  wn3MepeHMM abCONKTHOTO 3HAYEHUs  BA3KOCTW,
npesblwatoiero 1000 mlasc, Mbl HACTOATENBHO PEKOMEHOYEM BaMm
BbIMOMHATL  KanubpoBKYy C  MCMOMb30BaHMEM  KOHTENHepa,
BXOASLLEro B KOMMNIEKT NOCTaBKMW.
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24 || W3 kakoro matepuana Ucnonb3yetcs Hepxkasewwas crtanb (SUS304) ¢ 30n0TbIM
N3roTOBMEHbI CEHCOPHbIE nokpbeituem. OHa He nogBepXeHa KOppo3uMM Mpu KOHTaKTe C
NNacTuHbl, CEHCOP OObIYHBIM OpraHM4YecKkMM pacTBOpWUTENEM, U BeCbMa YCTOWYMBA K
Temneparypbl 1 KOppO3uMn Mpu MCNOMb30BaHUM B KavecTBe obpasua KMCMnoT unm
NpOTEKTOpP, BCTynaroLwime 6a30BbIX (amkanuHoBBbIX) pacTBOpOB. YT06bI MOBbICUTb
B KOHTaKT ¢ 0b6pasLom? YCTOMYMBOCTb K KOpPPO3MM U MPeaoTBpaTUTb BO3MOXHbIE OLINGKM,

ounwante npmbop (NpoTupanTe) HENTPanu3yoLLMM PacTBOPOM.

25 || MoxHo nn namepsTb [Oa. [lockonbKy TOHKME CEHCOpHble MNNacTUHbl  YCTPOWCTBA
BSI3KOCTb obHapyxeHus1 He Oka3biBalOT AecopMupyloLlero BO3AEUCTBUS Ha
HEHbIOTOHOBCKMX cpea? CTPYKTYypy o0Opasua, BO3MOXHO  BbINOMHEHME  CTabunbHbIX

N3MEpPEHNN HEHBIOTOHOBCKUX Cped, C BbICOKOW MOBTOPSAEMOCTbIO
pe3ynstatoB, W ObICTPON peakumern Ha W3MEHEHWe BA3KOCTU
obpasua.

26 || MoxHo nu nony4nTb 1. Ja. SV-10 nosBonsder nonyyatb CTabunbHble pesynbTaThbl

TOYHbIE pe3ynbrathbl A4S
obpasua ¢ HU3Kom
BSI3KOCTbIO?

namepeHun ansi obpasLoB C HU3KOM BA3KOCTbIO.

Bbl mMoXeTe npou3BoauTb M3MEPEHUs BA3KOCTU, HadmHas ¢ 0.3
Mllasc, npu 9TOM HET HeobXOAMMOCTU 3aMEHATb CEHCOpbl WU
yCTaHaBnuBaTtb cneyunanbHble aganTtepbl/akceccyapbl ans
N3MEpPEHNs HU3KON BA3KOCTU. Bo3MoXkHa Tarke TouHas OLeHKa
Koppenauum — mexagy Temneparypod U BA3KOCTbIO  MyTeEM
HEenocpeaCcTBEHHOIO M3MEPEHUst TeMnepaTypbl obpasua. YuuTbiBas
3Ty XapaKTepuCTuKy npubopa, MOXHO caenaTtb BbiBOA4, 4TOo SV-10
npenocTaBnsieT OObEKTUBHbLIA METOA OLIEHKM >XMAOKOCTEN C HU3KOW
BA3KOCTbIO C TOYKM 3pEeHUst UX “MSArKOCTU M NPUATHOCTM nNpwu
rmoTaHun”, YTo BaXKHO AN HAaNUTKOB, B TOM 4Yncre 0e3ankoronbHbix,
BMHA, MMBa, WuNy4yMx HanuTkoB. OueHKa Oenaerca B YMCIIOBOM
Bblpa)XeHUK, 4YTo OO0 CMX Nop ObINo NpobrneMaTUyHbIM.

2. B gpyrux metopax uamepeHune Bsaskoctu Hmxe 50 mllasc cesizaHo
CO  3HAYMTENbHbIMW  TPYOHOCTSIMW,  KOTOpble  OOYCNOBMEHbI
noMexamu, BbI3BaHHbIMW 3HEPrUENn U3MEPUTENbHLIX CUCTEM,
YYBCTBUTENBHOCTLIO UMW NpuHUMNamMu namepeHus. B 1o xxe Bpems
SV-10 MOXeT nerko BbIMOMNHATbL M3MepeHnss 0bpasLoB C HU3KOM
BSIBKOCTbIO, OQHOBPEMEHHO OTCIEXUBaAs Temnepatypy obpasua.
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27 || MoxHo nu namepsaTb Oa. 310 COBEpLLEHHO YHUKarnbHas XapakTepucTtuka
BA3KOCTb TEKYLLIEro CMHycouganeHoro BUOPOBUCKO3MMETPOB cepun SV, koTopasi
obpasua? COCTOMT B BO3MOXHOCTU HEMPEPbIBHOIO MW3MEPEHUA BA3KOCTU

Tekyliero obpasua.

MiamMepeHre BA3KOCTW Tekyllero obpasua BO3MOXHO B AuanasoHe
or 300 wmllasc n Hwke, ecnn obpasel, MOXHO MepemMellaTb
Mukcepom. OpHako crieqyeT UMeTb B BUAY, YTO €CriM NMOBEPXHOCTb
obpa3sua KuakocTu konebretcs, ee YypoBEeHb W3MEHSIeTCs, U
cTabunbHble M3MEPEHNsI CTaHOBATCA HEBO3MOXHbl. YTO kacaetcs
HEHbLIOTOHOBCKMX Cpefd, MX BA3KOCTb M3MEHSIETCS MpU U3MEHEHUM
COCTOSIHMS MOTOKa, MO3TOMy Bam cregyer ybeawTbcd, u4TO
n3MepeHnst NPOBOAATCS NPU NOCTOAHHOW CKOPOCTU NOTOKA.
Tekywmn obpasey, B NPOM3BOACTBEHHOW NIMHUM MOXET U3MepPATbCS
HenpepbIBHO NyTeM YCTaHOBKM BCrOMOraTernbHOW pacluMpuTenbHOM
€MKOCTH, KoTopas Heobxoanma Anst NoAAEPXKaHWUS FOPU3OHTaNbHOro
YPOBHS MOBEPXHOCTN XUOKOCTH.

28 || Kak MoxHO nony4mTb BubposuckosumeTpbl cepun SV nepBoHavanbHO HACTPOEHbl Ha
TOYHbIe abConTHbIE nHAvKauuio KkoadduumeHTa BS3KOCTM cpedbl, npeanonaraemasi
3Ha4YeHnsa BA3KOCTU? NSIOTHOCTb KOTOPOWN paBHsieTca 1.

KoadbcbmumeHt BgA3KOCTM Ha gucnnee npegcrasBnsger  cobow
npov3BedeHne 3HAYEHUN BA3KOCTU M MIIOTHOCTWU, YTO criegyet u3
peanv3oBaHHOro B Npubope NpuHLMNa n3mMepeHus.

Ona Ttoro 4toGbl MoOMyy4MTb abComTHOE 3HayeHne BHA3KOCTH,
pasgenute M3MEpEeHHOe 3HavyeHue BA3KOCTM obpasua Ha ero
NAOTHOCTb B MOMEHT U3MEpPEHUS™.

Mpumep: obpasey namepsetca npu Temnepatype T, abcontoTHoe
3HavYeHme BA3KOCTU ByaeT nonydeHo cneayrowmm obpasom:

1) 3HadeHne BaA3KOoCTU Ha gucnnee - 73.6 (Mlasc).

2) YoenbHasa macca obpasua npu temnepartype T - 0.856.

3) AGconTHOE 3HaYeHne BSA3KOCTU Ny paBHAeTca 73.6/0.856=85.98
(mMaec).

Ecnn nnotHocTb obpasua He u3BecTHa, TO CHayana HeobxoauMmo
N3MepUTb MMNOTHOCTb (YOEMNbHYHO Maccy) C MOMOLLbIO 3MEKTPOHHBLIX
BECOB W creuunanbHOro KoMmnnekra Ans onpeaerneHus yaensHon
Maccbl. ATO MOXHO FEerko caenartb, UCMOMNb3ys aHanMTU4eCcKkne BecChl
cepum GR wunu anekTpoHHble Becbl OOLero HasHayeHus cepum
GXI/GF v xomnnekT ans onpegeneHuns yaensHon mMmaccsi.

*B aTOM cnydae vM3mepsnTe BSA3KOCTb Npy TOM Xe Temnepartype, kotopas
Obina Npu N3MeHeHny NNOTHOCTU (YAEeNbHOW Maccehbl).

29 || MoxHO nu  un3MepHATb HeT. BUGpPOBMCKO3UMETP HE MOXET BbIMOMHATb HENOCPEACTBEHHbIE
KMHETMYECKYIO BA3KOCTL? N3MepEHNst KNHETUYECKOW BA3KOCTW.

Bbl MoxeTe paccumtaTtb 3TO 3HaveHue, ucnonb3ys abcontoTHoe
3HavyeHMe BHA3KOCTU (CM. BoMpoc 28), KOTOpoe HYXHO CHoBa
pa3genuTb Ha NNOTHOCTb o6pasua.
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30 1o Kakon OTMETKM Surface locator plate Sensor protective cover
[IOJDKEH JOXOANTb (Shaded portion
YpPOBEHb NOBEPXHOCTM Sample surface
obpasua? =

Kakoe BnusiHne Ha

pesynsraT U3sMepeHus
OKa3blBaeT U3MeHeHue
YPOBHS MOBEPXHOCTN?

i
=

1
1.Kak Bbl MOXeTe BUAETb U3 JaHHOW Anarpammbl, HENOCPeaCTBEHHO
Ha[ KPYrrmon 4acTbil CEHCOPHbIX NNACTUH UMEET MECTO CYXeHue.
YcTaHoBUTE ypOBEHb MOBEPXHOCTM 06pasua Takum obpa3om, 4Tobbl
OH coBnagan C Y3KOM 4acCTblo CEHCOPHbIX nnacTuH. Ecnu npasas
UNM neBas CEHCOpHas MracTuHa He MOXeT ObiTb BbIPOBHEHA
OTHOCWTENMbHO NOBEPXHOCTM 00pasua, OTperynupymnte MoroxeHue
npmbopa C MOMOLLbLIO PEryNIMPOBOYHBIX HOXEK, WUCKIIOYMB HAKIOH.
Ecnu Baw npubop ocHalleH nNacTMHOW Ans PeryrnvpoBKU YPOBHS
obpasua, ee KOHeL, HanpaeneH B LEHTP Y3KOW 0b6nactn CEHCOpPHOW
nnactuHel. lMogHvmanTe ypoBeHb MOBEpPXHOCTM obpasua A0 Tex
nop, NOKa KOHYUK PErynMpoBOYHOM NNACTUHbLI HE COMPUKOCHETCH C
NMOBEpPXHOCTbI0 0bpasua.

2. Mpn n3MeHeHnn ypoBHSA MOBEPXHOCTM Ha 1 MM, koadbUUnEHT
BA3KOCTN MOXET U3MEHUTLCSA NPUMEpPHO Ha 5% (Mpu n3mepeHun c
nomowbto SV-10). Nocne Toro, Kak Bbl HECKOMbKO pa3 BbIMOMHUTE
N3MEepEeHNsi, Bbl HaydUTECb PErynupoBaTb YPOBEHb MOBEPXHOCTU
obpasua. NocTeneHHO, NOBTOPSAA WU3MEPEHUS OOHOTO U TOrO Xe
obpasua npu OOHUX U TEX XE YCMOBUSX, Bbl CMOXETE CHU3UTb
MOrpeLUHOCTb, CBA3AHHYK C HenpaBUIlbHOW YCTaHOBKOW oOpasua,
0o 1% un Hmxke. Ecnu BblI ucnonesyete SV-100, koadpdbuLMEHT
BSI3KOCTU MOXET WU3MEHUTbCS MpUMEpHO Ha 5% npu u3mMeHeHun
YPOBHSA NOBEPXHOCTM Ha 1 MMm. OOHaKO UCMOMb30BaHWE NMACTUHbI
ONsS perynvpoBkM  ypoBHA  oOpasua MO3BOMSIET  CHU3UTb
MOrpeLUHOCTb, CBA3aHHYK C HemnpaBUITbHOW YCTaHOBKOW obGpasua,
00 £1% n Hnxe.

3. Tpu wn3mepeHun 06pa3oB C BbLICOKUM YPOBHEM BSA3KOCTU
HEPOBHOCTb NOBEPXHOCTU OBpasLia MOXET OTPa3nUTbCA Ha TOYHOCTHU
n3mepeHunii. PekomeHOyeTCcsa BbIPOBHATH YPOBEHb MOBEPXHOCTM C
NMOMOLLIbIO LWnaTens 1 np.

4. MNpwn pgnutensHon pabote ¢ obpa3uoM ypoBEeHb MOBEPXHOCTU
MOXET MOHU3UTLCA BCreacTBume wucnapeHus. He 3abbiBante
perynspHo perynupoatb ypoBeHb obpasua.
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31| | HawuJto cneayet 1. CHwxeHne ypoBHS NOBEPXHOCTU 0BpasLa BcrieacTBMe MCMapeHus
obpaTtutb BHMMaHWe, Mpu pnutenbHo paboTe C HekoTopbiMM obpasuamu YpPoBEHb
BbINOMHAS U3MEpPEHUs NOBEPXHOCTU MOXET NMOHM3UTLCA BCreacTBMe ucnapeHus. B Takom
n3MeHeHun obpasua B cnyyae Heobxogumo Bpemsl OT BPEMEHM pEerynupoBaTb YPOBEHb
TeYeHne ONUTENbHOro nosepxHoctn obpasua. Ecnn ypoBeHb noBepxHOCTM obGpasua
BpemMeHn? CHU3WUICH, HO HaxoAuTCA BCe elle Bbllle 3akpyrneHHOW 4acTu

CEHCOpPHbIX MNIacTWH, TO, MOCKOSIbKY CBSA3b Mexay nageHuem
YPOBHA BSI3KOCTU M CHWXKEHMEM MOBEPXHOCTM obpasua noyTtu
NUHENHas, CHKEHME YPOBHS obpasua MOXET ObITb

OTKOPPEKTUPOBAHO.
2. \ameHeHune obpasLa ¢ Te4eHneM BpeMeEHU
Mpumep: npwm BbINONMHEHUN HenpepbIBHbIX n3mepeHui

BOOOMPOBOAHOW BOAbl Ha MOBEPXHOCTUM CEHCOPHbIX MMacTUH U
KOHTEeWHepa BO3HWUKAOT Ny3blpbKM BO3Ayxa. OTO BbI3BAHO TEM, YTO
B BOOOMNPOBOAHOW BOAE MOA BO3AEWCTBMEM AABIEHUSA NOABMSETCA
BO34yX. T.K. BUCKO3MMETPbI cepun SV OETEeKTUPYHT BpallaloLmi
MOMEHT, BO3HMKaOWMMA Mexgy obpasuom W CeHCOPHbIMU
nnacTMHamu, Ny3bipbKW UNW TBEpAble YacTulbl, NOSBMBLUMECS HA
NOBEPXHOCTAX B XOO€ N3MepeHUI, ByayT n3aMepeHbl Kak U3MEHEHne
BA3KOCTM. B pesynbrate Oyger HabniogatbCs  MNOCTENEHHOE
noBbILLEHME BA3KOCTU. KonNnyecTBO My3blPpbKOB MOXHO YMEHbLUUTb
nyTeEM UWCMNOMb30BaHMSA O4uMLIEeHHOW Boabl. Ecnvm npopgomkatb
N3MEPEHUS OYULLEHHON BOAbl B TeYEeHNe NpmbnusnTensHO Hegenw,
GakTepuanbHble LEMnoYkM WnM BOAOPOCIK, COAepxalimMecs B
BO3yXe, pa3MHOXaTbCsl B BOAE, YTO MOXET Bbl3BaTb MOSIBIEHME
BOOOPOCNEN Ha CEHCOpHbIX nnactuHax. B atom cnyuvae 6yger
OTMEYEHO YyBenuMyeHne TemnepaTypbl Boabl. [lpy AnuUTenbHbIX
N3MEPEHUSIX MOTYT MMETb MECTO TakMe HeoXuaaHHble N3MEHEHMS
obpasua.

3. Pasgenenune obpasua

Mpn M3MepeHMn XUOKUX CMeCeW, Hanpumep, 30nen Unu renen, co
BPEMEHEM MOXET MPOM3OWTU WX pasdernieHne Ha XUOKyl U TBepgyto
coctaBngwwme. B Takux cnyyasx oOTMeYaeTcs, 4YTO XUAKOCTb
cobvpaeTcs BOKpPYr CEHCOPHOW NNacTHbl, W CNegoBaTeNbHO,
3HayeHne BS3KOCTM  CHwkaetcd. Heobxogumo  mncnonb3oBaTtb
cMecuTenb  AnA  nepeMewmBaHus  obpasua [0  COCTOSHUS
ofHopogHocTu.  WUcknouyeHnem moryT ObiTb cnyvyau UM3MepeHus
ocafka, COCTOSLlero u3 TBepablX KOMMOHeHTOB obpasua. (Co
cMmecuTenem MoxeT ObiTb Takke UCNOMb3oBaHa BoasHas pybaluka).
Mpn n3mepeHnn NPoLECCOB OXNaxaeHns/HarpeBaHus obpaseL, MOXeT
TaKkke pa3genuTbCst NpU HarpeBaHuW, U HagocadovHash YacTb MOXET
KoarynupoBaTbCsl KaKk Xene rnocrne oxnaxaeHus. B Takom cnyyae
MOXHO NOAAEepXKMBaTb HEKOTOPYH OAHOPOAHOCTL obpasua nyTem
NpYMEeHeHNs cmecuTens.

4. 3arpsi3HeHne CEHCOPHbIX NIIacTuH

NwmenTte B BMAy, 4To noboe 3arps3HEHWE CEHCOPHBLIX MNNAcTWH
XMOKOCTAMW UK TBEPAbIMU OCTaTKaMM BbILLE YPOBHSI MOBEPXHOCTU
obpasua OygeT okasbiBaTb HEGNAronpuATHOE BIIMSIHUNE HA TOYHOCTb
namepeHun. Heobxogumo perynsipHoe obcnyxvBaHue npubopa,
0COBEHHO B Crny4ae ero NOCTOAHHOIO UCMONb30BaHUS.
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D. HakonneHue n BbiBOA pe3ynbTaToB U3MepeHUmn HMpnbop/ C. N3amepeHmne BA3KOCTU

No. Bonpoc Omeem

27 || BoamoxeH nu BbIBOA [a. BbiBog pe3ynbratoB M3MEPEHUN Ha nedvaTb M UX HaKonmeHue
pesynsTaToB U3MepeHnust BO3MOXHbI.
Ha neyarb? 1. PesynbraTbl W3MepeHUM MOXHO pacnedvaTtarb, WCNomnb3ys
Bo3moxHo nn cTaHgapTHbli  uHTepdenc RS-232C u  KOMNakTHbIA  NPUHTEP
HakonseHue n AD-8121B (gononHuTenbHbIn). Ncnonb3oBaHne yHKUMIA NpuHTEpa
COXpaHeHue pesyrnsraTtoB AD-8121B nos3BonsieT pacnedatatb CTaTUCTUYECKME [aHHble Mo
n3mepeHnin? pesynerataMm MW3MEPEHUN BA3KOCTM UMW  U3MEHEHWEe BSI3KOCTU

(4vcnoBble 3HaYeHUs) 3a HEKOTOPLIN NEPUOL BPEMEHN.
[N NogknoYeHnss npuHTepa MCMosb3yiTe cheunarnbHblii Kabenb

(akceccyap).
2. Tpu nogkntodyeHnn Kk TK craHgapTHoe nporpamMmmHoe
obecnevyeHue “WinCT-Viscosity” aenaet BO3MOXHbIM

MOHUTOPMPOBaHME NpoLecca U3MEHEHUS BA3KOCTU W TemrnepaTypsbl
B peanlbHOM BpPEMEHW, C MUCMOSfb30BaHUEM rpadnkoB U YMCNOBbIX
3HadeHun. PesynbraTbl U3MEPEHUA MOXHO COXPaHWUTb B BUAE
davina (dbopmat CSV), a 3atem npeobpasosatb ero B Excel dpann
ONa nocnenyowero NoCTPoeHus rpadmMkoB M NOMNyYEHUA OaHHbIX B
COOTBETCTBUMN CO CBOMMU MOTPEOHOCTSAMMN.

* CM. “Ucnonb3oBaHne BuckoaumeTpa A. AHanM3 paHHblX” gns
AononHutensHon nHdopmaumm o nporpamme “WinCT-Viscosity”.
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H W cnonb3oBaHue BUCKO3UMeTpa

A. AHanNn3 gaHHbIX
1. MporpammHoe ob6ecnevyeHue “WinCT-Viscosity”

1. MporpammHoe o6ecneveHune “WinCT-Viscosity”

OTo0 nporpammHoe obecrnedeHne MO3BONSAET BbIBOAWTbL Ha AMCNNEN MNepcoHanbHOro KoMmmnbioTepa
pe3ynbTaTbl M3MEPEHWUA BA3KOCTU B peanbHOM BPEMEHU, a Takke Ferko npeobpasoBbiBaTb AaHHbIE
Ana nocnegyowero xpaHeHnss M aHanusa. CD-ROM, copepxawwmin nporpammy WinCT-Viscosity,
SABMNAETCH CTaHOapPTHLIM akceccyapoM BUCKO3MMeTpa cepun SV.

MporpammHoe obecneyveHne WinCT-Viscosity BkntodaeT B ceba 3 dyHKUMOHanNbHbIE NPorpaMmei:
-RsVisco: nporpamma ang noctpoeHus rpadvkoB pesynstaToB U3MEPEHWUs U nporpecca UsMepeHun
BSI3KOCTW.

-RsCom: nporpamma nepegayun/nonyyeHns gaHHbIX.

-ReKey: nporpamma npeobpas3oBaHnsi aHHbIX.

Mporpamma CopepxaHue

®RsVisco 1. CTpouT B peanbHOM BpemMeHW rpadukn OaHHbIX, NOMYYeHHbIX C BUCKO3UMETpa
yepe3d RS-232C. [pacmk NO3BOMNSET MOHUTOPMPOBATbL MPOrpecc M3MeHeHUs
BSI3KOCTW BO BpeMsi uamepeHuin. OQHOBPEMEHHO MOXHO BbIBECTW Ha AUCNNEN U
TemneparypHble AaHHble, a rpadukm TemnepaTypbl U BASKOCTU MOTYT BbIBOAUTLCS
Ha gucnnewn B pearibHOM BpeMEHW.

2. MoxHo BbIGpaTb OAMH U3 Tpex TUMOB rpadunKoB:

(DBsskocTb (ocb Y) — Bpems (ock X)

(@BsaskocTb/Temnepatypa (ock Y) — Temnepatypa (ocb X)

(3BsaskocTb (ocb Y) — Temnepatypa (ock X)

3. Tlpy MHOrpKpaTHbIX M3MEpPEHUsX BO3MOXHO HanoxeHue rpadukoB Apyr Ha
apyra (ncnonbayetca 10 useToB).

4. Pe3ynsTaTbl U3MepPeHnin MOXXHO COXpaHnUTb B harne popmara CSV.

5. Npadukn moxHo pacneyatatb vepes K ¢ nomoLbo npuHTepa.

®RsCom Mepepnaet u nonyyaet AaHHble ¢ MK yepe3 RS-232C. 310 nporpamma no3sonsiet
yNpaBnisaTb BUCKO3UMETPOM cepumn SV.

1) 3anucaHHble JaHHbIE MOXHO COXPaHUTb B TEKCTOBOM hanne.

2) Mony4eHHbIE C BUCKO3MMETPA AaHHbIE MOXHO pacrnevaTtatb Ha NpuHTepe Yepes
K.

3) BosmOxHa oOgHOBpEMEHHas CBA3b C HECKOSNbKUMU  BUCKO3UMETPaMW,
noakntodeHHbIMK Yepes nopt MK (mynstunpoueccopHasa obpaboTka).

®RsKey 1. NaHHble, nonyyYeHHble C BUCKO3MMETpa cepun SV, MOryT MMMNOPTUPOBATLCH B
nporpammbl o6uero HasHavyeHus (Microsoft Excel, etc.) yuepes RS-232C.

2. [aHHble, nonyyeHHble C BUCKO3UMETpa cepun SV, MOryT aBTOMaTU4YECKU
BBOOUTBCA B MpuKNagHble MporpaMmmbl, Kak ecnu 6bl OHM BBOAMMUCHL C
KnasmaTypbl.

Mepenaet gaHHble B nporpammy obpaboTkm Tabnuy (Excel), 06paboTku TEKCTOB
(Word, memo pad) u gpyrvue npuknagHbie nporpamMmmbl.
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2. Npumep gucnnesn ans nporpamMmmbl RsVisco M MpumeHeHue/ A.AHanu3 aaHHbIx/ 2.RsVisco

(1) Mpumep aucnnesn ana nporpammbl RsVisco

RsVisco — aTto nporpamma, npegHasHavyeHHast Ons uTeHust pesyrnbratoB namepenusa (CSV dawnn) um
NOCTPOEHMUS rparKoB U3MEPEHNsT BA3KOCTM B pearibHOM BPEMEHMW, KaK NoKas3aHo Ha Anarpammax Huxe.
Onarpammbl 15 1 16 nokasbiBaloT rpamkn MU3MEHEHMS BSA3KOCTU CUITMKOHOBOIO Macna (HbHTOHOBCKas
cpena), USMepeHHOro Npu KOMHaTHOW Temneparype npu oxnaxaeHun macna ¢ 45°C go 25°C. Mpadguk Ha
Onarpamme 15 nokasbiBaeT NPOAOIDKUTENBHOCTb U3MEPEHMIN (OCb X) U BA3KOCTb (cnesa) u Temneparypy
(cnpaBa) (ocbk y). Ha Ouarpamme 16 Te e AaHHble NpeAcTaBreHbl cregylolmm obpa3oM: Temnepartypa
no ocu X, BA3KOCTb — MO ocu y. Ha rpadukax xopowo BuAHa NMHEWHOCTb KOppensaumm mexagy
N3MEHeHEeM BA3KOCTN N USMEHEHMEM TeMnepaTypbl.

=] for 03V _loixi
File(F) RS-232C(R) Option(@) Scale(s)
5y ol Silicone oil (#1000).csv —- 3aronosok MoxeT
Viscosity(mPa s) 2003/05/29 13:26:27 © e, Tempe(C)
ASD CompenyLimikec! 1000 - : . e 60 ObITb BBEAEH UMK
~Selection—————————————— ; : : N .
C Visco / Time 556 : ! ] : *  OTpenakTMpoBaH
& Visco / Time . Temp / Time :
4 C Visco / Temp Ha gucnnee.

K 200
& —AutoScale—‘

T Time [ Visco [V Temp 450

B ~Repeat/iuto Stop
MoXHO [V Repeat 5 seconds 800
[C Auto Stop 0 minutes

3ameyaHus MoryT
BbIOpaTh

750

Received Data ObITb BBeOEHbl Unn

oaMH 13 : :
........... S — OTpeaakTUpoBaHbl

700

TPeX BUAOB  Command Data
oM L] 650

Ha aucnnee.

rpachnkos MpoLIECE VIsHEHSHIH TaRtepaTypBr 25"

(st | ; ; ; :

No.|Time  [Viscosity [Unit= b __________________ T >>>>> ;.720 _
00:00:00 +00600.00 mPa P i ; : . Max/imin sHaqeHms
00:00:05 +00600.00 mPa i : ’ P o ocu xty moryT
00:00: 10 +00601.00 mPa i i : . i Jo g
00:00:15 +00601.00 mPa o 0.25 0.5 T‘O'Eﬁr‘ ) 1 1525 1.5 ObITb BBEOEHBI UMK

Imethour 3

00:00:20 +00402.00 mP
00:00:25 +00802.00 mpg Remarks : Temperature 45°C—25°C OoTpeAakTpoBaHbl
nN:NN:3N' +nNAN3.NN ijLl Ha aucnnee.

4 »

Ouarpamma 15. MNpumep aucnnesi. CunmkoHosoe Macno (SV-10)

E 3y g =] S
File(®) RS-232C(R) Option(0) Scale(S)
o Silicone oil (#1000).csv Final
Viscosity(mPa s) 2003/05/29 13:26:27 Yalue
AgD CompanyLimiked 1000 it : : : 5 5 5 ; No. 1
~Selection——— 1

C Visco / Time 550
C Visco / Time . Temp / Time
& Visco / Temp

S00
—AutoScale—‘

T Time [ Visco [ Temp 450

~Repeat/iuto Stop

[V Repeat 5 seconds 800 |---
[C Auto Stop 0 minutes

750
Received Data

700"
Conmand Data

Q. j (1o it

Start ] Command |
No.|Time  [Viscosity [Unit=
00:00:00 +00600.00 mPa
00:00:05 +00600.00 mPa
00:00:10 +00601.00 mPa i

600

550 ------

DDDD]S +DD§D1DD mPa lJ25 27..5 3IE| 32‘.5 3‘5 37.5 4;3 42'.5 4.5 47‘.5 50
00:00:20 +00602.00 mPa i i
00:00:25 +00602.00 mPa Remarks : Temperature 45°C—25°C

nN:NN:3N' +nNAN3.NN rnPg'Ll

,Elmarpamma 16. KOppeJ'IFlLl,I/Iﬂ Mexay nsaMeHeHnemM BA3KOCTU U USMEHEHMEM TeMnepaTypbl. CvnmKoHOBOE Macro.
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(2) MpUMep N3MepeHNsi BASKOCTM OYMILEHHON BOAbI H MNpumeHeHne/ A.AHanua gaHHbix/ 2.RsVisco

Ovarpamma 17 nokasbiBaeT pesynstaT U3MEPEHUs BA3KOCTM OYULLEHHOW BOoAbl C nomoLlbio SV-10.
Bopa Harpesaetcsa go npmbn. 40°C, 3atem oxnaxpgaeTcs ecTeCTBeHHbIM nytem. Ha guarpamme 18
nokasaHa B3auMMOCBs3b TemnepaTtypbl (ocb X) M BaskocTM (ocb  Y). WM3amepeHHble 3HayeHus
npeacTaBneHbl KpacHbIM rpadhnkoM, a TeopeTudeckme — 3erneHbiM. JTOT rpaduk MoKasbiBaeT, 4To
BA3KOCTb OYMLLUEHHOW BOAbl M3MepeHa TO4YHO. SV-10 nO3BOMASET TOYHO BLIMOMHATL W3MEPEeHWs
06pasLOoB C HU3KMM 3HAYEHMEM BA3KOCTMU.

[ ReVisco Ver.1.09Y M=
FilelF? RS-232C(R} OptioniQ) Scale(S)

. Purified Water =
VISCOSI*y(mPa 3 2003/9/22 15:11 TemD(C)
A&D CompanyLimied 1.3 T T T . 4z
—Selection
 Yisco / Time 1
& Yisco / Time , Temp / Time
" ¥isco / Temp
1.
—huto-Scaling
[T Viscosity [~ Temp
* Standacd o
) Fine e
—Repeat/Aluto Stop————————————— 0-
¥ Repeat I 5 seconds
. a.
[T Auto Stop | 0 minutes

Corand Data o.

o g

Received Data o.

Start I Commani | o
No.|Time  [Viscosity|Unit1 |Ti| o.
0:00:00 0.64 mPa g &
0:00:05 D.64 mPas ¢ o.
0:00:10 0.64 mPas ¢ Time{min)
0:00:15 0.43 mPa g ¢ Remarka:
£

0:00:20 0.64 mPa s

-
[ T a1l fosAl
4 3

Ownarpamma. 17 Mpumep namepeHus BA3KOCTU O4mLLIEeHHON Boabl (SV-10)

[7= ReVisco Ver.1.09Y

FilelE} R5-232C(R} OptiondD) Scale(S)
. Purified Water Final
Viscosity(mPa s) 2003/9/22 15:11 Yalue
A&DCompanyLimied 1.3 : : : : : : : '
—Selection ! ! ! i i i . '
 Visco / Tine 1.2F---- YU R U R
¢ Vizca / Time , Temp / Time ! ! ! ! ! ! i ,
& Visco / Temp ! ! ! ! i ' 1 H
1.1F---- L R EEEEEF R, TP R EE LT,
—Auto-3caling : : : : : : : :
M Viscosity [~ Tewp | | | | X X X i
% Standard i 1_ _____ E-____?____?____? ________ +:"__*:"_—*:""d: _____
) Eine e [ WamepeHHoe :
~Repeat/luto Stop——————— B.3f=--- o S A éh‘éﬁéh‘ﬁe""‘.""‘. _____
¥ Eepeat I g Seconds | | | | | | | H
. 0.5
[T iuto Stop I 0 minutes i i i :‘-‘1 | | | H
Command Data 0.7k---- E.____:r____:r____:r ________ .7 : __1'_____i _____
| =l ;  j3Hajenne A
Received Data 0.67---- E'"“:*"":*“":* """" *:"“*:“"*:""'i """
S R S SO S S S LS S S
Start I Command | | | X X | | | i
No.|Time [Viscosity  |Unil= D.4f----  ERAGRrECEEI TR BEE R ERRRCEEEEE
0:00:00 0.64 P Lo A
M- 0.3
DDDDS Déd mPa 22 4 26 8 30 32 34 36 38 40 4z
0:00:10 0.64 mPa Temp(C]
DDD15 DéS I‘ﬂPa Remarkg:
0:00:20 0.64 mPa_
—— AiA .-;_I

Ounarpamma 18 NMpumep namepeHnsi BA3KOCTU ovunLleHHon Boapl (SV-10)
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(3) MpuUMep N3MepeHus BAZKOCTH Kpacku M NpumeHenne/ A.AHann3 aaHHbIx/ 2.RsVisco

Ha BOOHOW OCHOBe

Ha guarpamme 19 nokasaH rpadomk nsmepeHus BA3KOCTV Naka Ha BOAHON OCHOBE NpU KOMHATHOW TemnepaType
N NOCTOSIHHBIX ycnoBuax. JToT obpasel, MMeeT CTabunbHyl0 BA3KOCTb, HE U3MEHSIOLLYIOCA BO BpeMeHu. Ha
anarpamme 20 nokasaH pesynbraT U3MepeHnst BA3KOCTU Kpacku (YepHOW) Ha BOOHOW OCHOBE MpW KOMHATHOM
TemnepaTtype 1 NOCTOSIHHbBIX YCMOBUSIX.

MNMocne Havana wu3mepeHuit 3TOT ob6paseL nokasan TeHAEHUMIO K MOCTENEHHOMY YMEHBLLUEHWIO BSA3KOCTM
(TukcoTponus). [Ons oueHkM BA3KOCTM NOAo6HbIX 06pa3LOB Mbl 3KCMEPUMEHTaNbHO HaxoaMM Bpems, korga
TEHAEeHUUS K ymeHbLueHmo BSI3KOCTM 3ame,u,nmc;1 B 370 BpemMsi Mbl MOXXEM OLIEHWNTb 3HAaYEHUE BA3KOCTU.

=lolx
F|Ie (E) R} Option{@) Scale(S)
A\D Voobad) e Ve, T
AsD CompanyLimikec! 400 ; 7 T ; 27
~Selection——————————— > ! H ,
C Visco / Time F e | [ETROTR NTRIGTINS | BTRITEN SRR R— borsssansen 26

& Visco { Time , Temp / Time

C Visco { Temp : : ' :
o e s S besesesanes beesesenas 25

AutoScale : : : :
(l_ Time [~ Visco W Temp o] [ fooeeeeeeas st RSN Fomoneeees Feseeeeeees 24

~Repeat/Auto Stop

| seconds 240 f------on- doooeeeoe dommmemeee e e — RRE— 23
|V Repeat 5 A I ' i :
[~ Auto Stop I 0 minutes ' 1 H .

Received Data

200 : : : : 22

160 fasssassgRs FessRgREgs LR B osgssEgass PRsEgREER 21
Conmand Data s P 3 ¥

QM _'J 1RO s ---------- --------------------- ---------- ---------- 20

Start I Command |

80 f-==--=ccceyecccccnncageannncannadanaannanann- R SRR 19
No.|[Time  |Viscosity |Uni’r'i|
00:00:00 +00188.00 mPa || T, SOPUROD: . NORON| WNUTON. S A— 18
00:00:05 +00188.00 mPa ; : § :
00:00:10 +00188.00 mPa 0 ' : ' : 17
00:00:15 +00188.00 mPa 2 R 5 oepiir B RS
00:00:20 +00188.00 mPa K

00:00:25 +00188.00 mPa

nN.NN.20 +nNN100 NN »D_I_I
4 »

Onarpamma 19. Mpumep namepeHusi BA3KOCTK naka Ha BogHou ocHoBe (SV-10)

[ R er. =]
File(F} RS-232C(R} Option{Q) Scale(S)
Viscosiy(mPa s) Wi*f,roé’? '1ns+ 1(5 l:aqcvkz);gSV Temp(C)
ASD CompanyLimikec! 2000 . : T . 28
~Selection—————————————————————— : . . :
C Visco / Time sapssesasibasarasarisd pasapasaa s asaras e TRm—— R
& Visco { Time , Temp / Time B - - - ! &
C Visco { Temp ! : : :
o e - s s AR EERRASRRESH 26
AutoScale H H H :
(I_ Time [ Visco [V Temp 1400 -
~Repeat/Auto Stop—————————— q
|V Repeat l 5 seconds 1200 24
[~ Auto Stop | 0 minutes
IUUD, 23
Received Data
800 22
Cormand Data
IQP‘I j 600 21
Start I Command I
No.[Time  |Viscosity |UniT'£| b 4
00:00:00 +01300.00 mPa i 55
00:00:05 +01300.00 mPa : ; : :
00:00:10 +01300.00 mPa & : : : : 8
000015 +D1ZQUDD mPa o 6.667 13.333 T 2? X ) 26.667 33.333 40
00:00:20 +01290.00 mPa o
00:00:25 +01290.00 mPa Romarks:
y MN:NN=30 +01290.00N mP_(:'ﬂ

Ounarpamma 20. MNMpumep namepeHns BA3KOCTU Kpacku Ha BogHou ocHose (SV-10)
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AYD

HMpumeHeHne/ A.AHanu3 aaHHbIX/ 2.RsVisco
(4) W3mepeHUe BA3KOCTU NPOAYKTOB NUTAHUA

Ha guarpammax 21 1 22 nokasaHbl rpaduky pesynsraTtoB U3MEpPEHUss BA3KOCTM AndHoro Genka B
npouecce €ero HarpeBaHUs C KOMHATHOW Temnepatypbl Ao TemnepaTtypbl 80°C. Xopowo BuaHO
N3MEHeHMe COCTOAHUS Oerka, KOTOpbI ObICTPO KoarynupyeTcs nocrne TOro, Kak Temmnepartypa
npesbicuT 60°C. Mpadmk TOYHO MOKasbiBAET CBOMCTBA MpoTeuHa (anbbymuHa), KoTopblii ABNAeTcA
OCHOBHbIM KOMMOHEHTOM (COCTaBNSAOLLEN YaCTb0) SsMYHOro Bernka.

[ RsVisco Ver.1.03Y =18 x]
File(F) RS-232C(R} Option{Q} Scale(3)
o SRS Eag white(Alb k B
LN DY Viscosity(mPa <) YAtiterbamen. o Temp(C)
ompcny,Limi 10000 - : ; 80
~Selection
C Visco / Time
& Visco / Time . Temp / Time - -
C Visco / Temp o s
AutoScale
(I_ Time [ WVisco [ Tewmp s 3
~Repeat/Auto Stop——————
V¥ Repeat | 5 seconds 6000 56
[~ Auto Stop | 0 minutes
) 5000 50
Received Data
Coranand Data . e
IQM 3 3000 38
Start I Command I
No.[Time  |Viscosty |Unital | 2°%° 2
00:26:30 +09240.00 mPa
00:26:40 +09510.00 mPa e &8
00:26:50 +09790.00 mPa o : : : : -
00:27:00 +10050.00 mPa 0 5 10 i 1? i 20 2s 30
00:27:10 +10310.00 mPa -
00:27:20 +10560.00 mPa_ | Temperature 20"C—75C
« o
Onarpamma 21. MNprumep namepeHns BAsKocTn amnyHoro 6enka (SV-10)
=18 x|
RS-232C{(R} Option{0) Scale(S)
o Eqq white(Albumen) .cev Final
Cok ol VlSc'fDODSD”V(mPa s) %_%03/07,'30 10:5)4:16 Value
S t : ' ' : : No.1
—Selection ! :
“ Visco / Time ey IS N SN SN S S A - 10560
 Visco / Time . Temp / Time ; :
@ Visco / Temp : :
8000 |------ XY CEELE P RLEED) EEETEES EPLRLY] e XL EETXEL: 3z
AutoScale ‘ .
(l‘ Time [ Visco [ Temp eS| VR R AU U | SOV UV SR DU . 1
~Repeat/luto Stop——————————————
|V Repeat I—s seconds L ] T ST B e T it et
[~ huto Stop | 0 minutes
Received Data .
Command Data e -"...L_-"..I.._--“‘%..._--h..._- -.“._L".u_‘.-".“‘i --------
IQM j 3000 ——----»-——---|---——-4E----——4-----— -------—-----:-——---45 --------
start | commana |
No.|Time _ [Viscosity [Umital | 2°°°[ 77777~ I A P o
00:26:20 +08950.00 mPa SRSIOR U S S T I S R
00:26:30 +09240.00 mPa
00:26:40 +09510.00 mPa o
00:26:50 +09790.00 mPa 20 26 32 38 44_ S0 S6 62
00:27:00 +10050.00 mPa Tomp(€}
00:27:10 +10310.00 mPa_| Temperature 20C—75C
-27. + -
00:27:20 +10540.00 mPfl

Onarpamma 22. MNpouecc yBenmyeHus BA3KOCTU AMYHOTO 6enka npu HarpeeaHun (SV-10)
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HMpumeHeHne/ A.AHanu3 aaHHbIX/ 2.RsVisco

Ha gnarpammax 23 n 24 nokasaHbl rpadviku pe3ynstaTtoB U3MeEpEeHUs BA3KOCTU AudHoro 6enka, npeacTtaBneHHble Ha
Avarpammax 21 n 22, HO no ocu y (BA3KOCTb) MpeacTaBneHa norapudmuyeckas Lwkana. Mbel mMoxeM BuaeThb,
ocoBGeHHO Ha guarpamme 24, 4TO Korga Temneparypa coctasnser 60°C unuM HUxXe, BA3KOCTb SIMUYHOMO 6enka
YMEHbLLAETCA MO Mepe YBENWYEHUSA TemnepaTypbl (Tak NPOUCXOAUT C OONbLUMHCTBOM XWAKOCTEN), HO KaK TOMbKO
Temnepatypa npesbicuT 60°C, BA3KOCTb GLICTPO YBENUYMBAETCS, MOCKOMbKY MPOWCXOAMUT Koarynsiuus npoteunHa.
BubposuckosmmeTp cepun SV no3BonsieT 3adukcMpoBaTh Manenmne AnHaMmyeckme U3MeHEHUs YPOBHS BA3KOCTM,
Takke Kak 1 U3BMEeHEeHUs1 CBOMCTB, XapaKTepHble AN KOHKpeTHoro obpasua (matepuana).

Kak Bbl MoxeTe Buaetb, WInCT-Viscosity (RsVisco) MoxeT nokasaTb norapumMmyeckyto oCcb B KayecTBe OCu
BSI3KOCTW, NPU 3TOM ACHO BUAHO U3MEHEHMWE BA3KOCTU B LUIMPOKOM AManas3oHe UNn HEMMHENHOCTb.

File(F) RS-232C(| Option{Q} Scal

55 O+ Egg white{Albumen) .csv
- Viscosity(mPa s) 2003/07/30 10:54:16
ASDCompanyliaiec 10000

—Selection—‘,r"'—
C Visco /T
« o7 lime .
C Migco / Temp

50007

AutoScale

‘‘‘‘‘‘ 1000 ==
““““ [T Time [ Visco [ Temp

~Repeat/iuto Stop 500

[V Repeat I 5 seconds
J'IOFapI/I(*)MVI‘-IeCKaFl [~ Auto Stop | 0 minutes

100
LKana Received Data

Ha ocwu BsA3kocTu —

Command Data

[om -
Start I Command |

No.[Time  [Viscosity [Unitial
00:26:10 +08670.00 mPa :
00:26:20 +08950.00 mPa
00:26:30 +09240.00 mPa :

00:26:40 +09510.00 mPa "o s T 25 30
00:26:50 +09790.00 mPa mefmin)
00:27:00 +10050.00 mPa _ | Temperature 20°C—75°C

00:27:10 +10310.00 mFEI_:I

[Ouarpamma 23. Mpumep namepeHus BI3KOCTM siMiHOro Genka (rorapudmmyeckas Lkana no ocu BSI3KOCTM)

1 _{&(x|
F) RS-232C(R) Option{0) Scale(S)
........................ ) ) Egg white{Albumen) .csv Final
m Viscosity(mPa s) 2003/07/30 10:54:16 Value
PED COMPONy LTI -<-reenn... 5 0000 S R B No.1
—Selet.:t.icm-.— 1056]]
 Visco / Time 24909

C Visco / Time . Temp / Time
& Visco / Temp

AutoScale 1000
I~ Tine [~ Visco [ Temp

~Repeat/iuto Stop 500

[V Repeat I 5 seconds
I~ huto Stop | 0 minutes

Received Data

100

50
Commwand Data

o 3

Start I Command I 10
No.[Time  [Viscosity [Uniti=l s

00:26:10 +08670.00 mPa
00:26:20 +08950.00 mPa
00:26:30 +09240.00 mPa : :
00:26:40 +09510.00 mPa o 10 20

30 40 50 60 70 80 a0 100
00:26:50 +09790.00 mPa Temp(CE )
00:27:00 +10050.00 mPa _| Temperature 20°C—75°C

00:27:10 +10310.00 mPill_'J

Ouarpamma 24. lpouecc yBenuUeHUst BASKOCTU AMYHOMO Genka Mnpu yBenuueHuu TemnepaTypbl
(norapudmuyeckas LWkana no ocu BS3KOCTM)
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M NpymeHeHune/ A.AHann3 gaHHbIx/ 2.RsVisco

Ha pguarpamme 25 nokasaH npumep wusmepenus BsiskocTn 2.5% u 5% pactBopa xenatuHa npu
N3MeHeHnn Temnepartypbl. TemnepaTypa nokasaHa Ha Ocu X, a BSA3KOCTb — Ha ocu Yy (log). Mbl moxem
BUAOETb, YTO TOYKA KOArynsaumm 3aBUCUT OT KOHLIEHTpaLMK pacTeopa.

— , _18(x]
File(F) RS-232C(R} Option{Q} Scale(S)
. . Gelatin.csv Final
Viscosity(mPa s) 2003/07/29 17:51:49 Value
ASD CompainyLimikec! 1000 = INo. 1
~Selection———— s 5 S ON
- 2 983
C Visco / Time 55 y " MHOroKpaTHble
C Visco / Time . Temp / Time eI : : : : ; Mo.2 P
& Visco / Temp ; : ; i ; : ; ----1408 N3MepeHnsi MOryT BbiTb
A“WSCale—‘ EL A T i 7 T S T npeacTaeneHsi
irl_ Time [ WVisco [ Temp
S eat/aeelidan 100 {— : ! : : : : : nepeKpbIBaloLLIMMUCA
[V Repeat | 5 seconds rpagoukamm.
I auto stop | 0jjgainuces e e - : (Bo3MOXHbI 10 LiBETOB)

Received Data

Command Data

IQM j Lol
Start I Command | e Ry e

No.|Time  |Viscosity |Unit2l Uy
00:24:25 +00408.00 mPa
00:24:30 +00409.00 mPa
00:24:35 +00409.00 mPa : '
00:24:40 +00409.00 mPa o 5 10

o v o L s

15 20 25 30 35 40 45 50
00:24:45 +00409.00 mPa ~ Temp(C)
00:24:50 +00406.00 mpjl:i Concentration 5%(Red), 2.5%(Green)
4 »

Ounarpamma 25. MNMpumMep M3MepeHmnsi BA3KOCTY XKenaThHa pasnnyHoi KOHLEHTpaLmm (Mo ocu BA3KOCTM — florapudpMmyeckas Lukana)

Ha gmarpamme 26 nokasaHbl rpaduku pesynbTaTtoB M3MeEpeHuUs BA3KOCTU MyduHra npu Temnepartype npubn.
20°C. Bbino caenaHo 4 uaMepeHus (3 Ans xopowwux obpasuos, 1 — ana nnoxoro). Tpu BepxHue rpaduka
(kpacHbIn, ronybow 1 3eneHbIn) — AN XOpoLMX 06pasLoB, HUXHWIA (PO30BLIN) — AN obpa3ua, oLeHKa BA3KOCTM
KOTOPOro He yaanack. Kak Mbl MOXEM BUAOETb, U3MEpPEHMe BA3KOCTM ¢ nomowbio SV-10 no3sonseT caenartb
OLIEHKY BA3KOCTW B YUCIOBOM BbIPAXEHWUM, YYUTLIBAs NPU 3TOM OMbIT NOSb30BaTENS.

o] {

File{F) D Option{@)  Scale(S) £

e Pudding.csv Final .

Viscosity{mPa s) 2003/06/2 sg14:44:35 Value ¥
ASD CompanyLimikec! 3000 H - . - No. 1
~Selection————————————————— H H ] 3 2550

& Visco / Time ) —

C Visco / Time . Temp / Time ! No.2
C Visco / Temp 2400
2600 e
AutoScale “U_g
’}J Time [V Visco [V Temp 2400t 4 2430
] ] No.4

SR e ———————— ; pynng xopolunk o6pasLioB 1550

[V Repeat | 5 seconds 2200 ---------- guimasaass R H e R S

[~ Auto Stop | 0 minutes ; : i ;

2000
Received Data
PN NG S S — S —

Command Data

am Ml ol b —— -
Start I Command | '

No.[Time  [Viscosity [Unit:2l S B B Heyqaqﬂswrc;;ﬁpaseu'g- __________
00:02:35 +01550.00 mPa Y (ER S SR, W TE— Lozmmmen
00:02:40 +01550.00 mPa : : : :

00:02:45 +01550.00 mPa {60 : : : :
00:02:50 +01550.00 mPa 0 g5 1 Timle'(?nin) 2 2.5 3
00:02:55 +01550.00 mPa .

| Temperature Approx. 20°C

Lo it

Onarpamma 26. Mpumep namepeHnst BA3KOCTW NyanHra
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HMpumeHeHne/ A.AHanu3 aaHHbIX/ 2.RsVisco

Ha dnarpamme 27 nokasaH rpaduk pesynsratoB nsmepeHns Byctepckoro coyca npu noCTOSHHbIX
ycroBusix (KOMHaTHasi Temnepartypa).

M3mepeHunsa ¢ mncnonb3oBaHvem SV-10 nokasbiBaloT, YTO BA3KOCTb BycTepckoro coyca ocrtaetcs
CcTabunbHON C Te4YEeHEeM BpEMEHM.

fer1.03Y =151 |
e(F) RS-232C{(R} Option{0) Scale(S)
it S Worcester sauce.csv oS

VISCOSIfY(mPa S) 03/05/13 9:57:02 TE!H'\D(C)

AdD CompainyLimikecl 200 T : : T 28
Selection———

 Visco / Time 180 femerrmmmmedeeeeeenad AN ER N R 27
& Visco / Time . Temp / Time ' : : :
C Visco / Temp - : ; 4

X)) P EEEE TR DR ER L bRl T N e 26

AutoScale f E i E
Ti Vi v T ' ] : :
(l‘ ime [ Wisco [ Temp T S U W | SO ER— 25

‘rRepeat./ Auto Stop

|V Repeat | 5 seconds 120 frmmmmmen g ne e I FERTEEERNE SEREEERS Foeennneeed 24
[~ Auto Stop | 0 minutes 1 ] : !

) 100 + : ; t 23
Received Data ' : H H

- L 22
Cormand Data > ] p :

b _ - [ U W W —

Start I Command |

No.|[Time  |Viscosity |Unit
00:00-00 +00167.00 mPa
00:00:05 +00167.00 mPa
00:00:10 +00167.00 mPa - ]
00:00:15 +00167.00 mPa 0 2.5 s _ 7.5 10 12.5 15
00:00:20 +00167.00 mPa Time({min)
00:00:25 +00167.00 mPa Remarks:
00:00:30 +00167.00 mPa =

10 E it Aratseataeas R R Aessassass easatniig 20

20 fmesmmmemm e nne e R CEEERLEERE femnenaas fenmsnnaad 19

Ounarpamma 27. lNMpumep nsmepeHus BaskocTtn Byctepckoro coyca (SV-10)
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M NpymeHeHune/ A.AHann3 gaHHbIx/ 2.RsVisco

(5) NMpumepbl U3MepeHNA BA3KOCTU MPOMbILLIEHHbIX NPOAYKTOB

Ha guwarpammax 28 v 29 nokasaHbl rpadukm pesynsraTtoB U3MepeHUs BA3KOCTM MalUMHHOrO Macna ¢
nomouibto SV-10. 100cm® macna ans GeHauHoBoro Asuratens Obino Harpeto go 110°C, a 3sarem
OXMNaXk4eHo eCcTeCTBEHHbIM crnocobom. Kak npaBuno BA3KOCTb MALUMHHOMO Macrna OLueHMBaeTcd npu
Temnepatype 40°C n 100°C. B gaHHom criyyae BsskocTb npu 100°C cocTtasuna 7.64 mlaec, a npu 40C -
45.4 wmllasc. BuckosnmeTpbl cepuum SV MO3BOMSAIOT BbINONHATL M3MEPEHUS B nNpouecce W3MeHeHUs

TemMneparypbl, NO3TOMY Bbl MOXETEe JIerko onpenennTtbe BA3KOCTb NMpu 3aJaHHON Bamu TeMneparype.

[ ReVisco Ver.1.07V M=]E3
FilelF} RS-232C(R) Option'Q) ScalefS)

. e Gasoline engine oil.cav =5
VISCOSI*y(mPa 3 2003;12;% 17:01 TemD(C)

A&D Companylimited 100 T T T T 1z0
—Selection———————
 ¥isco / Time
@ ¥isco / Time , Temp / Time
 ¥isco / Temp

o0) 110

Sofr 100

—hluto-Scaling
[~ Viscosity [~ Temp
%) Standard

] Fine

7o [0
I~ Time

—Repeat/Aiuto Stop 50 &0

¥ Repeat I 5 seconds
I Auto Stop I 0 minutes

Command Data
o [ |
Received Data

Start I G ommard. |

No.|Time  [Viscosity|Unit! [T4l
1:55:55  B3.18 mPa s
:06:000  83.16 mPa =

7o

60

50

40

30

z0
u} 30 60 S0 1zo 150 1s0

6:05  83.17 mPa s Time{min}

1
1
1:56:10 §3.2 mPa s Remarks:

i -

Ouwarpamma 28 [llprmMep namepeHus BA3KOCTU MaLLMHHOro macna (SV-10)

0
0

[ RsVisco Ver.1.07V I [=] B
FilelF} RS-232CIR} Optioni0) Scale(S)
, \ Gasoline engine oil.cay Final
Viscosity(mPa ) 2003/12/5 17:01 Yalue
A&D Companylimied 100 X X X X . . . . Ma.
—Selection——————— | , X : | ; : ; 832
" Visco / Time agh---- [ A PR DU S, L )
¢ Visco / Time , Temp / Time ! ! ! ! ! , , ,
@ Vizco / Temp ! ! ! , , , , .
s0F--4-r Tmm--T----f----l----q----q----1----3----+
—huto-Scaling : : : : : : : :
[~ Viscosity I~ Temp , | | | | i i i
(: Standasc l_ T4 ] I T____T____T ________ T____T____T____-‘I _____
) Fine 1me ' ' ' ' ' ' ' '
i i i i i i i i
—Repeat/Auto Stop——————————————— &0 v v v T 7 7 7 ]
¥ Repeat | 5 seconds : : : : : : : :
: 50
[ iuto Stop | 0 minutes ! ] 1 1 | | i i
Command Data agb---- . Y ARSI B ey
| [ | LN Lo
Received Data F0p---- E'"":*""I"":* """" *:""*:“"*:""“: """
20b---- R S U S P
Start I Command. | \ \ \ \ | | | |
No.|Time  |Viscosity|Unit1 [Tl 10f---- e ST TEEET RS EEe i CEEERRREEEEEE
1:05:55  B3.18mPa s '
= o
1:56:00  83.16/mPa s 20 30 40 50 &0 70 80 90 100 110 120
1:54:05 8317/ mPas Temp(C)
1:5368:10 B3.2 mFa & Remarks:

Owvarpamma 29 Koppensuus mexay TemnepaTypon 1 BA3KOCTbH MaLUMHHOIO Macra
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Ounarpamma 30 nokasbiBaeT pesynbraTbl U3MEepeHUsa BA3KOCTM NONynpoBOAHMKOBOro abpasnea Tpex TMnoBs
(SV-10). Buckosumetp mogenu SV-10 no3BOMsIET BbINOMHATL M3MEPEHNs 06pasLoB C HU3KOWM BA3KOCTbIO U
onpeensiTb NepBoHavyanbHOE 3Ha4YeHne BA3KOCTH, a Takke BA3KOCTb B nNpoLecce paspylleHnsa abpasmsa.
Ounarpamma 31 nokasbiBaeT pesynbTaTtbhl M3MEPEHUS BA3KOCTM LUTYKATypKM B Mnpouecce 3aTBepAeBaHust
(SV-10). Takke wuamepeHbl CMecKu LITyKaTypkm C Bogow B nponopumn 67%, 60% n 50% (Becoas
nporopuus). Pesynbratbl nokasbiBaloT. UTO Bpems 3aTBepaeBaHMsl pasfMyHO B 3aBUCUMOCTM  OT
COOTHOLLIEHMS KOMMOHEHTOB B CMeCH.

[ RsVisco Ver.1.07V I [=] B3
FilelF) RS-232CIR} Option{d) Scale(S)
) . Semiconductor abrasive.cey Final
Yiscosity(mPa s 2004/3/30 14:02 Yalue
A&D CompanyLimited 3 X X X X Mol
—&election——————————— i i i i 3 5?
% Visco / Time 4.5F------- L [ A . [ .
 Visco / Time , Tewp / Time ’ ' ' ' ' No.2
" ¥isco / Temp , , . . 1.69
gf------- a-------- e L - - - - - - r-------4
—Auto-Scaling . . , ! Mo.3
[~ Viscosity I~ Temp d H . . . 1.08
¢ Standard r o EEE] -‘: ________ E ________________ E ________ E— ________
£ Fane S ' ' ' '
—Repeat/Aiuto Stop—————— I -‘: ________ E ________________ E ________ E— ________
¥ Repeat | 5 seconds - : : : :
I Auto Stop I 0 mwinutes . ' : : :
Cormrand Data P T .. [N R, - o]
|am = L A : :
Received Data 1.5~~~ “: """" E """""""" E ““““ E‘ ““““
IS e e [peyeyeyeyeyeyey NUP R A
Start I Command | \ | | |
No.[Time _[Viscosity[Unit1 [T] 0.5 fommmeee ] oo RRRRERE
0:02:45  1.60 mPas ¢ ! ! ; ;
57 I o
D:02:50 169 mPas L : - : . . . -
0:02:55 1.69 mPa s ¢ Time(min)
0:03:00  1.69 mPas ¢ Remarks:
[ »

Ownarpamma 30 Mprmep namepeHnsi BA3KOCTM NonynpoBogHMKOBOro abpasmea (SV-10)

[ ReVisco Ver.1.07V - O] x|
FilelF) RS-232CIR} Option{d) Scale(S)
) . Flaster.cav Final
Yiscosity(mPa s 2004/4/5 14:38 Yalue
A&D CompanyLimited 1z000 T T . . 7%
—&Selection————————————

12000
al%
12000
al%a

& Visco / Time
 ¥isco / Time , Temp / Time
 W¥isco / Temp

i0s00

Q600

—Auto-Scaling

I~ Viscosity I Temp 12000
(% Stancdat T ] o e
ime
) Hine
—Repeat/iuto Stop—————————————— ECEU] I R
¥ Repeat I 5 seconds
&000
I Auto Stop I 0 minutes
Coreand Data 400 f-------a-fF----- -
Jo [ |

Received Data 300fF-------4------rf-------

R e LT EE R
Start I G ommard. |

No.|Time  [Viscosity [Unit1 |l 1200 === mm e
0:12:45 9337.37 mPa s /.

0:12:50 10546.76 mPa s/ | o .

0:12:55 11660.5 mPas : Timetmin

0:13:00 12000 mPa s : Plaster:\Water (weghit ratio)
] » =

Onarpamma 31 lNMprmep namepeHnsi BA3KOCTU B MpoLecce 3aTBepaeBaHmns Wwrykatypkn (SV-10)
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Ounarpamma 32 nokasblBaeT pesynsTtaTbl M3MEpPEeHUs BA3KOCTU B Mpouecce eCTEeCTBEHHOro 3arycteHus
nasnbHoro dnwoca Ao nactoobpasHonm dopmbl. [MpegBaputenbHo ¢roc Obin HarpeT O COCTOSHMSA
nnaeneHus. lamepeHusa BbINONHANUCL ¢ nomowbio SV-10. Mpadumk “Temneparypa — BA3KOCTb” MOKa3bIBaET,
YTO TOYKa 3arycteHust — npubnuantensHo 68°C.

Ounarpamma 33 nokasblBaeT pesynbratbl U3MEpeHWs BA3KOCTUM CUMUMKOHOBOrO ajresvsa B npouecce
3aTBepaeBaHus. NamepeHus BbINONHANMCL ¢ noMowbio SV-10. XoTa npouecc 3aTBepaeBaHus npogorkancs
MoYTK Lenbi AeHb, Mbl MOXEM Habnwgatb 3a 3TUM MPOLLEeCCOM, T.K. BUCKO3MMETPbI cepun SV MO3BONSAT
NpOV3BOANTb HEMPEPLIBHbLIE U3MEPEHNSI B TEYEHNE ANUTENBHOIO BPEMEHN.

[ ReVisco Ver1.07V - O] x|
FilelF} RS-232CIR} Optioni0) Scale(S)

. . Solder flux .cav Final
Viscosity(mPa s) 2004/3/25 12:26 Yalue
R SR IMo. 1

A&D Companylimited 100000
~gelection— F 1
" Yizco / Time oo Tt 2000
 Wisco / Time , Temp / Time
& Yisco / Tenp

10000
—huto-Scaling F

[~ Viscosity I~ Temp
%) Standard

) Fine W e

—~Repeat/luto Stop 1080 E

¥ Repeat I 5 seconds [ E
[ kute Stop | 0 minutes R .
Command Data

o []
Received Data

!

Start I G ommard |
No.|Time  |Viscosity |Unitt |l
0:17:10 8405.41 mPa
0:17:15 9552.06 mPa
0:17:20 10665.26 mPa s

0:17:25 12000 mPa s Remarke:

4 3

Ouarpamma 32 NpumMep n3MepeHus To4KK 3arycteHusa nasnbHoro cdntoca (SV-10)

[ ReVisco Ver.1.07V - O] x|
FilelF} RS-232CIR} OptioniD) Scale(S)

Viscosity( Pa g) S"'Zggffif'lis'gifs" Temp(C)
T 28

A&DCompanyLimied 1z0
—Selection—————————
 ¥isco / Time

108[f---""--7-"-"----";"------- 27
@ ¥isco / Time , Temp / Time
 ¥isco / Temp
=13 i e Z6
—huto—-Scaling
I~ Viscosity I~ Temp
T Rt L EEEEEE SRR EPE 25

%) Standard

) Fine W T

(] EEEEEEE

—Repeat/Auto Stop 24

¥ Repeat I 5 seconds
[~ Auto Stop I 0 minutes

Commwand Data | a- Lo

o 3

Received Data | EEf-------

23

““““ Z2

““““ z1

4 20
Start I Command | |
No.[Time  [Viscosity[Unit! [ 2] - 15
21:44:57 11974 Pas '
21:45:27 119.81 Pas o 4 o 1z 16 20 2qtC
21:453:57 119.94 Pas Timethour)
21:46:27 120.00 Pas Remarks:

AN .

Ounarpamma 33 MNpumep n3amepeHus npolecca 3aTsepaeBaHus cunmkoHosoro agresmsa (SV-100)
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Mpy noBbIlWEHUM TemnepaTypbl HEWOHHOIO MNOBEPXHOCTHO-aKTMBHOIO areHTa OH, Mpu OOCTMKEHUU
onpegeneHHON Temnepartypbl, MyTHEET. OTa TeMnepaTypa Ha3bIBaeTCA TOYKOW MOMYTHEHUS, U ODbIYHO OHa
nsmepsieTca onTuyeckum nytemM. Mcnonbsya SV-10, MOXXHO onpedeniTb TOYKY NOMYTHEHUS MyTEM U3MepPEHNs
M3MEHEHUS BA3KOCTW, T.K. B 3TOM TOYKE MPOUCXOOUT peskoe M3MEHEHWe BSA3KOCTM, Bbl3BaHHOE M3MEHEeHWeM
dU3nNYECKNX CBOMCTB BELLIECTBA.

Ounarpamma 34 nokasbiBaeT pe3ynbratbl U3MEpPEHUS BA3KOCTU HEMOHHOIO NOBEPXHOCTHO-aKTUBHOTO areHTa
(koHUeHTpaumst 1%) B npouecce ero HarpeBaHusi. MIamepeHust BbINOMHANMUCL ¢ nomolbto SV-10. Mpadmk
NnokasblBaeT pe3koe U3MeHeHuWe BA3KOCTWU npu Temnepatype 35.4°C, koTopas OeTeKTUPYeTCsl Kak Todka
NOMYTHEHUA. TOYKOW MOMYTHEHUS HEWOHHOIO0 MOBEPXHOCTHO-aKTUBHOTO areHta, B COOTBETCTBUM C
Hopmamu JIS, aBnsetca 35.9°C. JaHHbIN npuMep nokasbiBaeT, UTo SV-10 MOXET yCrnewHO N3MepsSiTb TOUKY
NOMYTHEHMUA.

7= RsVisco Ver.1.09Y

FilelF} RS-232C(R) Option'Q) ScalefS)
, \ Monionic surface—active agent Final
Yiscosity(mPa s 2003/9/5 15:25 Yalue
A&D Companylimited 1.5 X T T T : . No. 1
~Selection——————————————————— ' ' 0 ?5
 Visco / Time Y — [ :
¢ ¥isco / Time , Temp / Tiue : ! !
@ Vizco / Temp ! !
1.3f---- ro---r
—huto-Scaling | | i
I~ Viscosity I~ Temp | | | i
{* Standatcl i 1.z2pomns E—"__:f :f 1:
] Fine s ' ' ' '
—Repeat/Auto Stop——————————— e E—____:r ? 1: !
[V Repeat | 5 seconds . | | | | |
T iuto Stop I 0 minutes \ \ | | i
Command Data g.af---- E.____:f____:f ________ R ____,:____,:
Jour [ oo Lo
Received Data 0.8F---- E—----:f"":f -------- ---- ""*:""*:
S S SN SN SO S S S I
Start I Command | | | | | i
No.[Time  [Viscosity]Unit1 [Tl I Rt EEE SEEE SEEE] EEEREEEE
1:10:00  0.75 mPas ¢ A L
11 k a.
11005 D?S mPa s : Z0 Z2 Z4 Z6 Z8 30 32 34 36 38 40
1:10:10 075 mPas Temp(C)
110:05 O.7amPas @ Cloud point in this graph : 35.4°C
|<| | »

Ouarpamma 34 TMpumep namepeHunst BA3KOCTU HEMOHHOTO NOBEPXHOCTHO-aKTUBHOMO areHTa (SV-10)
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(6) Mpumepbl N3MepeHUsi BASKOCTU cpen Pa3fIMdyHOM KOHLEHTpauum

Ha gmarpammax 35 1 36 nokasaHbl pesynbraTbl UBMEepPeHNst BA3KOCTU pacTBOpa aTaHona pasnuyHomn
KOHLIEHTpaUMM Npu NOCTOsiIHHOW TemnepaType 25°C. MamepeHust BbINOMHANMUCL ¢ nomoulpto SV-10.
3HaveHmne BA3KOCTN U3MEHSIETCS B 3aBUCUMOCTU OT KOHLEHTpauun. 3Ha4yeHne BS3KOCTU HU3KOe, eCriun
KOHLIeHTpauumsa ataHona coctasnset 100% unu 0% (100% Boabl). 3HaYeHre BA3KOCTW BO3pacTaeT npu
CMEeLLUnBaHNK 3TaHona ¢ BOOOMN.

[ ReVisco Ver.1.07V - O] x|

FilelF) RS-232CIR} Option{d) Scale(S)
) . Ethanol.cav Final
Viscosity(mPa s) 2004/4/26 14:25 Yalue
A&D CompanyLimited 4 X X X X 1002
—&Selection———————————— ! ! ! ! D 89
& Visco / Time S R .. [N DU [ [ i
 ¥isco / Time ;, Temp / Time : . . , , BD%
 Visco / Temp ! ! ! ! 1.49
—Auto-Scaling e -E E E E— a0
I~ Viscosity I Temp - | | i i 1.58
% St andaed . il Tttt A Tt . A%
£ Fine L | | ; i 2.17
_Repeat,.-"nut,o Stﬂpi CRE ] I -‘: ________ E________ _4._()_0}0____5 ________ E— ________
¥ Repeat | 5 seconds . T T ~no | |
[ iuto Stop | 0 minutes ' ' DY : 0%
: : 20% ! 0.y
Contnand Data 1.6F------- _‘I ________ [ ¥ 6____: ________ Poeee
Jam - ¢ : : 80% . :
Received Data 1.8~~~ ": """" E """""""" E """" E' """"
| ! ! 0% !
o.gf------- dmmm e oo [ 1,009/0__: ———————— In. ________
Start I Command | \ \ | |
No.[Time [Viscosity]Unit1 [Tl R e e R oo b
0:02:45 0.89 mPa s & . . . .
0:02:50 0.8% mPa s & o5 I 2 3 3 < p
0:02:355 0.69 mPa s & Time{min)
0:08:00  0.B9/mPas|z Ethanol:Water (weight ratio)
4 »

Ovarpamma 35 [Npumep namepeHus Ba3kocTu ataHona (SV-10)

‘—I—Measurement results of SV-10 —e—Theoretical value‘

Temnepartypa : 25C

2, 5 A

o 2
I(:u /
= Lo /
0
o 1
Sy ~
[*N
m o5

0

0 20 40 60 80 100

KoHueHTpaums [%]

"TeopeTnyeckoe 3Ha4YeHne" BA3KOCTM MaTeEMaTUYECKN KOMIMEHCUPOBAHO NITOTHOCTbLHO.

Ovarpamma 36 B3sammocBA3b Mexay KOHUEeHTpaumen N BA3KOCTbIO pacTBopa 3TaHona.
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Ovarpamma 37 nokasbiBaeT pesynbtaT W3MEpPEeHMsl BA3KOCTM aHTuagreavBa Ans NUTbA  nopg
AaBneHneM Mpu pasnmnyHbIX KOHLEHTpaUnUax pacteopa B Boae. M3MepeHns BbINOMHSANUCH C MOMOLLBHO
SV-10. 3HayeHme BA3KOCTU M3MEHSETCS B 3aBUCUMOCTM OT KOHLIEHTpaLMu.

Ovarpamma 38 nokasbiBaeT pes3ynbTaT WU3MepPeHWUst BSI3KOCTU W3ONSILMOHHOMO  MasvMpoBOYHOMO
cpeacTea (MONMBMHWUI) Pa3nNMYHOM KOHLEHTpauun. MiamepeHus BbINOMHSANUCL ¢ nomolbio SV-10. Mpu
BbICOKOM YPOBHE KOHLIEHTpaLMW BSI3KOCTb C TEYEHMEM BPEMEHW YBenuuuMBaeTcs. Takoi pesynbrar
MOXHO TpaKTOBaTb KaK M3MEHEHME COCTOSIHUA obpasua, Bbi3BaHHOE ucrapeHuem. Takum obpasom,

naMmepeHune BA3KOCTU NOo3BOSIHET 3ad)I/IKCI/IpOBaTb TaKxe 1 konebaHus KOHUEHTpauunn.
[7E RsVisco Ver.1.07V H=]E3

FilelF} RS-232C(R} Option'Q) ScaledS)
, \ Die—cast mold release agent.csv Final
Viscosity(mPa s) 2004/3/27 10311 Value
A&DCompanylimited 4 X X X X 1002
—&election ! ! ! ! 266
& Visco / Time P S . [ R [ [ i
 ¥izco / Time ;, Temp / Time : . . , , SD%
 Visco / Teup ! ! ! ! 1.9
—huto-Scaling 32 -E E E E— ED%
[~ Viscosity I~ Temp - | | i i 1.23
(s Standard ) R S R PP P T T 10%
£ Fine I Tine | 5 100% ; i 1.02
—Repeat/Aiuto Stop—— CEE ] I -‘: ________ i ________________ i ________ E— ________
¥ Repeat | 5 seconds | | | |
[~ iuto Stop | 0 minutes z ' ' : : 0%
Command Data 1.6b------- _‘: ________ E ___________ 0_____5 ________ E. ________ 0.95
[t =l ] : : 500/" i i
Feceived Data 1.27----—--- ": ________ E"""“' _Z_QZO""E ________ E' ________
| G i e D% R
Start I Command | o8 \ | 0% | i
No.[Time  [Viscosity]Unit1 [Tl Y e e REEREEES oo bomme oo
9| 0:02:45 0.7 mPas &
| 5|0:02:30 0.7 mPas & o5 I 2 3 3 < p
5| 0:02:34 0.7 mPas & Timelmin)
_ 9{0:03:00 0.97/mPa s & Die ~ cast:Water lweight ratio)
<| I » =

Ouarpamma 37 [lNpumep namepeHus BA3KOCTU aHTMaaresmBea Anga nuTtba nog AasneHunem (SV-10)

[ ReVisco Ver.1.07V H=]E3
FilelF} RS-232C(R} Option'Q) ScaledS)
) , Insulation coating agent.csv Final
- Wiscosity(mPa s) 2004/04/22 191:§5:49 Yalue
A&DCompanylimited 20 T ' | i 100%
—&election ! ! ! ! 15 24
& Visco / Time PP . [ R [ [ .
 ¥isco / Time ;, Temp / Time . . , , 85%
 Visco / Teup ! ! ! ! 10.35
16F------- a-------- R m------- r-------A
—Auto-Scaling———————————————————— . ! ! : 50%
[ Viscosity ™ Temp 140"' ' ! ' :100% 35
(s Standard B e Tttt N I T T %
£ Fine I Tine | | ; i 0.75
—Repeat/Aiuto Stop—— S I -‘: ________ E ________________ E ________ E— ________
¥ Repeat | 5 seconds o ' ' I ! azos
I Auto Stop I 0 mwinutes ' : : :
Command Data gF------- _‘: ________ i ________________ i ________ E. ________
Jom = i i i i
Received Data Gp-"""""- ": """" E """""""" E """" E' """"
Start I Commarnd | [ S— ________ ________________ ________ :LSO%"_
No.|Tme  |Viscosity |Unit’l 2p------- S ERRREEE R oY TN NIRRTttt
00:04:45 +00000.75 mPa ' ' 0%(Diluting solution)
00:04:50 +00000.75 mPa h - : . " - ,
00:04:55 +00000.75 mPa Time{min)
00:05:00 +00000. 75/ mPa Coating agent: Diluting solution{weight ratio)
4 » =

Onarpamma 38 Nprmep M3MepeHus BA3KOCTU U3O0MSLMOHHOIO MMasnpoBoYHOro cpeactaa (SV-10)
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3. Pe3synbraThl uU3amepeHun

HMpumeHeHne/ A.AHanu3 gaHHbIx/ 3.PesynbTaTthl

(1) NamepeHne obpasua npm NOCTOSAHHOM TemnepaType
BsaskocTb : Yncnosble 3Ha4yeHus B Tabnuue:

(Pe3ynbtat nsmepeHust)

Ea. namepexuns

. Mla-c (mnnullackanb ceyHaa)

1 mMa<c = 1 cll (CeHTunyas),

"BsaskocTb B Havane Mamepeva — BAskocTb B KOHUE Msmepean?l"

1 MNa-c (Mackanb cekyHga) = 10 I (Myas)

Temnepatypaobpasua : CpeaHsas Temnepartypa obpasia BO BpeMsi MU3MEPEHWI
Mpn ncnonbsosaHuu SV-10:
BsaskocTb
Temn.
Ne Knacc HanmeHoBaHue | (MU3mepeHHoe o6pasua KoMMeHTapum
B obpasua 3HauveHue) o
[°C]
[mMa-c]
1 Xnumunyeckum Boaa (ounwwieHHas 0.92 236 HeT 3HauMTenbHOro M3MeHeHus BO
nNpoayKT BOAA) ’ ' BpeMEHM.
2 XumMun4yeckun MeTUAOBbIA CrupT 0.42 245 HeT 3HauuMTenbHOro W3MEHeHUs BO
npoaykT BPEMEHMW.
3 Xumun4yeckun STUNoBbIA CIUpT 0.91 245 HeT 3HauMTenbHOro W3MEHeHUs BO
npoayKT BPEMEHMW.
4 XO3ANCTBEHHbIN KpaxmanbHbli kneii 6320 259 HeT 3HauMTenbHOrO W3MEHEHUS BO
npoayKT BPEMEHMW.
XO3SCTBEHHbIiA Kpaxman ons YMeHbLUaeTcs ¢ TeHEeHNEM BPEMEHU,
5 oom P o KM” 370 - 346 23.3 3aTem cTabunuanpyetcs.
poay P Bpewms crabunusaumm: 30 MUHyT
6 XosancteeHHbIn | MotoLee cpeacteso 164 23.7 HeT 3HauuMTenbHOro W3MeHeHus BO
npoayKT ONS KyXHU ' BPEMEHMW.
. . PacTtBop ans
XO3ANCTBEHHbIN HeT 3HauMTenbHOrO W3MEHEHUS BO
7 OYUCTKM KOHTaKTHbIX 5.57 23.3
npoayKT BPEMEHMW.
NNH3
XO3SICTBEHHbIIA LlaMnvHe ¢ YMeHbLIaeTcs ¢ TeYeHNEM BPEMEHN,
8 NDOIVKT KOHAN mzHe oM 705 -677 251 3atem ctabunmaupyercs.
oAy Ant P Bpems crabunumsaumm: 6 MUHYT
9 X03ANCTBEHHbIN MacTuka fns nona 4.91 236 HeT 3HauuMTenbHOro W3MEHeHUs BO
npoaykT BPEMEHMW.
10 KocmeTnyeckuin TIOCHOH NS KoM 118 236 HeT 3HauMTenbHOro W3MEHEHUs1 BO
npoayKT BPEMEHMW.
11 KocmeTnyeckuin MOMNONKO ANSt KOXM 436 234 HeT 3HauuMTenbHOro W3MEHeHUs BO
npoaykT BPEMEHMW.
12 KocmeTnyeckuin Kpem ans Koxiu 1410 242 HeT 3HauMTenbHOro W3MEHEHUsI BO
npoayKT BPEMEHMW.
KoCMETUYECKMI YBenuumBaeTcsl C Te4EHNEM BPEMEHMU,
13 Tak gnsa HorTen 437 — 448 21.6 3atem ctabunuaupyercs.
npoAyKT .
Bpewms crabunusaumm: 1 muHyTa
XONoAHbIN HaNUTOK YBenuumeaeTcs C Te4eHNEM BPEMEHM,
14 |MNpoaykT nutaHus . 106 — 116 23.0 3atem ctabunuaupyercs.
(xeneobpasHbiit) Bpems crabunmaaumm: 12 MuHyT
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HMpumeHeHne/ A.AHanu3 gaHHbIx/ 3.PesynbTaTthl

BaskocTb
Temn.
Ne Knacc HaumeHoBahue | (MsMepeHHoe ob6pasua KommeHTapum
- o6pasua 3HaveHue) °C]
[mMa-c]
15 | MpogykT nuTaHusa | TomaTHbIN COK 18.7-21.0 22.7 YBenuuMBaeTCsi C TEYEHNEM BPEMEHW.
16 | MpoaykT nuTaHus Luo';?/lr;?'_rbm 987 - 1150 23.7 YBenunuMBaeTcsi C TEHEHNEM BPEMEHN.
HeT 3HauMTENbHOTO W3MEHEHWS BO
17 | MpoaykT nuTaHus Monoko 2.27 20.7 BPEMEHM,
YMeHbLUAEeTCsi C TEYEHNEM BPEMEHMN,
18 | MpoaykT nuTaHus SameHwTene 85.0 - 83.7 23.0 3atem ctabunuaupyercs.
mornoka Bpewms crabunusaumm: 6 MuHyT
YMeHbLUaeTcs ¢ Te4EHNEM BPEMEHM,
19 | MpoaykT nuTaHus CrywenHoe 1540 - 1470 23.3 3atem ctabunmaupyercs.
MOMOKO Bpewmsi ctabunusaumm: 9 MUHyT
20 | MpoaykT nuTaHus lopunua 428 — 679 23.3 YBENMUMBAETCH C TEYEHUEM BPEMEHM.
21 | MpoaykT nuTaHus Ketuyn 1660 — 2030 23.3 YBENMYMBAETCH C TEYEHUEM BPEMEHM.
22 | MpoaykT nuTaHus MawoHe3s 2570 - 3030 23.7 YBenuunBaeTcs ¢ Te4eHMEM BPEMEHMU.
23 | MpoaykT nutatus [ CoeBbi coyc 4.76 235 Her 3HaunTensHoro  MsmeHenns  Bo
BpPEMEHW.
24 | MpogykT nutanus | BycTepckumn coyc 167 23.2 HeT 3HaduTernbHoro  M3MeHeHws 8o
BPEMEHM.
25 | Mpoaykr nuTarms Macno gnsa 545 242 HeT 3HauMTENbHOrO W3MEHEHWs1 BO
canara BpPEMEHM.
MokpbiTHEe 13
CUHTETVHECKOM HeT 3HauMTENbHOTO W3MEHEHWST BO
26 MokpbiTne cmonbl 188 22.7 BpEMEHu.
(J1lak Ha BogHOM
OCHOBE)
MokpbITHE 13
CUHTETUYECKOM YMeHbLLAETCs C TEYEHNEM BPEMEHM,
27 MokpbiTHe cmMorbl 1300 - 1090 23.3 3aTem cTabunmampyercs.
(Ha BogHom Bpewmsi ctabunusaumm: 30 MUHYT
OCHOBE, YepHoe)
MokpbITHE 13
CUHTETUYECKOM
CMOnbI
28 MokpbiTHe (Ha BoaHoii 70.1-59.1 23.2 YMeHbLUAEeTCs C TeYEeHNEM BPEMEHM.
OCHoBe,
npo3payHoe)
YepHas YMEHbLIAETCSA C TEHEHUEM BPEMEHM,
29 MokpbiTHe TMnorpadckas 16.6 - 15.8 23.3 3aTem cTabunmampyercs.
Kpacka Bpewmsi ctabunusaumm: 5 MUHYT
YepHas
Tunorpadckas
30 MoKpbITHe Kpacka (BogHbiv 114 232 HeT 3HauMTenbHOrO W3MEHEHMS BO
pacTBop, BpPEMEHM.
KOHLIeHTpauus
10%)
KpacHas YMeHbLUAEeTCs C TEYEHNEM BPEMEHW,
31 MokpbiTHe Tunorpadckas 184 - 161 23.2 3aTem cTabunuaunpyercs.
Kpacka Bpewms crabunmsaumm: 20 MuHyT
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HMpumeHeHne/ A.AHanu3 gaHHbIx/ 3.PesynbTaTthl

BsaskocTb
" Temn.
Ne Knacc Haumenosanme | (Asmepentoe ob6pasua KommeHTapumn
ob6pasua 3Ha4eHune) °C]
[mMa-c]
Matepwnan ans 3acTbiBaeT npmbn. yepes 5
33 Mpouee anbrmMHaTHbIX 899 — 12000 21.2 MMWHYT Nnocre CMeLLMBaHus ¢
OTTUCKOB BOOM.
Bpems 3aTBepaeBaHus 3aBUCUT
34|  Mpouee LiTykaTypka 11.6 — 12000 24.0 ggg‘gv‘l’”"p”"'” CMeLLInBaHins
(Ounarpamma 31)
Pacteop A ans H
35 Mpouee NOJTINPOBKM 3.57 24.0 B;;Mgﬂaqme”bmm VISMEHEH:  BO
NonynpoBOAHMNKOB '
Pacteop B ans H
36 Mpouee NOSTINPOBKMU 1.69 24.0 B;;Mgﬂaqmenworo VISMEHEH:  BO
nonynpoBOAHMNKOB '
PactBop C ans H
37 Mpouee NOSTINPOBKM 1.06 24.0 B;;Mgﬂaqmenworo VISMEHEH:  BO
nonynpoBOAHMNKOB '
Mpn ncnonesosaHnm SV-100:
BsaskocTb Temn
HaumeHoBaHue | (U3mepeHHOE )
Ne Knacc o6pasua KommeHTapuu
obpasua 3Ha4eHue) o
[°C]
[Ma-c]
38 MokpbIThe KpaCISa Ha 176 —17.4 20.1 Het 3HauuTenbHOro M3mMeHeHust BO
MacrisiHO OCHOBE BPEMEHM.
CunumkoHoBbIN
MpoMbiLLMEHHBIN [BATE3NB A (Ansa YBenuunsaetcs c TeyeHnem
39 Mcnonb3oBaHUs 4.33 - 6.65 24.2 BpEMEHM, 3aTeM cTabununsmpyercsi.
npoAyKkT CMeLLMBaeTCs C Bpemsi crabunnsaumu: 15 MuHyT
B)
CunumkoHoBbIN
agre3vB B
40 [pOMbILINEHHBIN (Onga 21 236 HeT 3HauMTENbHOTO W3MEHEHWs BO
npoAayKT NCNonb30BaHuUs ' : BPEMEHM.
CMeLLVBaEeTCs C
A)
41 POMBILLNEHHbIN anresns 331 - 120 20.3 Temneparype 20°C.
NpoayKT ' ) Bpewmsi 3aTBepaeBaHusa — npubn.
(Cmecb A B) 1 peHb
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(2) NamepeHre TeMnepaTypHoro koadpmupeHTa

HMpumeHeHne/ A.AHanu3 gaHHbIx/ 3.PesynbTaTthl

MeTog namepeHus . BsiskocTb 6bina namepeHa nocre Toro, obpasel, obin Harpet go 50°C, a

3aTteM OoxXnaxKaeH.

BaskocTb
(M3mepeHHoe 3HayeHue)

: Uucnosble 3HayeHus B Tabnuue:
"BsAskocTb B Havane namepeHni — BA3KoCTb B KOHLE namepeHuin”

Temnepatypa obpasua : Ymcnoeble 3Ha4YeHNs B Tabnuue:
"TmnepaTypa B Ha4yare namepeHun — TemnepaTypa B KOHLEe U3MepeHun'

TemnepatypHbIn
KO3 DULMEHT : TemnepatypHbIi KOADPULUMEHT paccUnTbIBAETCA CeayowmmMm obpasom:;

BssrkocTb B koHLE — BAskocTs B Havarne 1
TemnepaTtypHbIn KO3, = X
Temneparypa B koHUE — TemnepanypaBHavarne  CpeaHas BSI3KOCTb

x100 (%/°C)

Mpn ncnonesosaHum SV-10:

BsiskocTb
Ne Knacc HauvmeHoBaHue (U3mepeHHOE Temn. o6pasua | TemnepaTypHbIf
- obpasua 3HaYeHue) [°C] ko3adh. [%/°C]
[mMa-c]

ap| Xvmnueckn | Bopa (ounLuenHas 0.64 — 0.90 40.9 - 24.2 2.0

npoayKT BOAa)
X035NCTBEHHbIN Kpaxman agns
7] ol o 157 — 324 47.3-233 2.9
KocmeTtnyeckunn Basa Ans

44 MN3roToBIIEeHUSA 61.2 — 189 48.3 -26.1 -4.6

NPOAYKT
KpeMoB 1 np.

45| TPOAYKT 1)) onapmbii cupon| 660 — 2200 49.4 - 24.5 43
nnMTaHn4a

46|  MpoAykr Cvpon 50.9 — 205 451245 5.8
nMMTaHn4Aa

47|  TPoAykT Fopunua 631 — 2100 46.7-23.3 -4.6
nnMTaHn4a

ag|  TPoAykr BycTepckuii coyc 107 — 159 46.9 - 27.0 2.0
nnMTaHn4a

49|  MpoAykr CanaTHoe Macno 20.5-50.8 48.8 - 24.3 35
nMTaHn4Aa

50|  I1PoAyKT Méa 508 — 3750 48.0 — 26.4 7.0
nnMTaHn4a

51|  MPoAykr Yait 0.47 - 0.72 56.2 — 38.0 2.3
nnMTaHn4a

5|  MpoAykr Arap 2570 — 12000 72.9 - 48.6 53
nMTaHn4a

53 MpOoMBbILLEHHBIN CununkoHoBoe 643 — 919 456 — 26.4 18
npoaykKT mMacno
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Mpun ncnonbsosanmm SV-100:

HMpumeHeHne/ A.AHanu3 gaHHbIx/ 3.PesynbTaTthl

BsskocTb
Ne Knace HanmeHoBaHue (U3mepeHHOE Temn. o6pasua | TemnepaTypHbIf
- obpasua 3Ha4eHue) [°C] koadpcp. [%/°C]
[Ma-c]
X03aNCTBEHHbIN
54 NpoayKT 3yb6Has nacrta 5.15-9.14 63.9 -24.9 -1.4
X03aNCTBEHHbIN
55 npoAYKT Kpem ons pyk 2.55-285 46.0 — 22.9 -14.5
56|  [IPOAYKT Még 6.85—59.8 21.7-7.1 -10.9
nUTaHus
57|  MPomykT Bo60oBbIi 22.5-48.9 50.0 — 22.2 3.2
nuTaHus
sg| [PoAykT  |Kpackas Bopjopocie| oy, 59 g 50.5 — 24.2 0.6
nuTaHus B COEBOM coyce
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(3) UamepeHmre Touku Koarynaumm n TOUKU NOMYTHEHNS

Mpun ncnonb3oBaHmm SV-10:

M Application/ A.Data Analysis/ 3. Results

Ne

HanmeHoBaHune
ob6pasua

MeTtoa usmepeHus

KommeHTapuu

59

AnYHbIN Benok

Harpet c
Harpesarens.

NOMOLLbIO

Crabunmzaupms npu = 60°C.
(Onarpamma 39)

60

CBuHoe carno

Harpeto go = 70°C, 3atem
OCTaBINEHO OXMaXaaTbCesl.

Crabunusaums npu = 26°C.
(Onarpamma 40)

61

TeMHbIN Wwokonag,

Harpet go = 50°C, 3atem
OCTaBfEH OXNaXXaaTbCsl.

Crabunmzaupms npu = 25°C.
(Ovarpamma 41)

62

MonoyHbIn LWokonag,

Harpet go = 50°C, 3atem
OCTaBMEH OXIaXaaTbCA.

Crabunmzaupms npu = 25°C.
(Owarpamma 41)

63

KenatuH
(koHUeHTpaumnsa 5%)

OxnakaeH ¢ NOMOLLIbIO
TepMmopere.

3acTtbiBanve npu = 20°C. (duarpamma
42)

64

XKenatunH
(KOoHUeHTpauus 2.5%)

OxnaxgeH ¢ MoMOLLbHO
Tepmoperne

3acTtbiBanve npn = 12°C. (duarpamma
42)

65

lybHas nomaga

Harperta go = 80°C, 3arem
OCTaBIeHa OXaxXaaTbCs.

Crabunmzaums npun = 65°C.
(Owarpamma 43)

66

CBeua

Harpeta go = 110°C, 3atem
OCTaBMeHa OXNaXaaTbCs.

Crabvnusaums npu = 60°C.
(Owarpamma 44)

67

MasanbHbI dntoc

Harpet go = 130°C, 3atem
OCTaBIEH OXNaXXAaTbCsl.

Crabunmzaums npn = 70°C.
(Onarpamma 45)

68

TonneHoe cano A

Harpeto go = 150°C, 3atem
OCTaBIEHO OX/aXOAaTbCA.

Crabunmsaupms npu = 100°C.
(Owarpamma 46)

69

TonneHoe cano B

Harperto go = 150°C, 3atem
OCTaBMEHO OXIAXAATHCS.

Crabvnusaums npu = 90°C.
(Owarpamma 46)

70

MawmwnHHOe macrno ans
OeH3nHoBOro ApuraTtens

Harpeto go = 110°C, 3arem
OCTaBMNEHO OXNaXaaTbCs.

BsiskocTb npun 40°C: 7.64 mla-c
BsaskocTtb npu 100°C: 45.4 mlMa-c
(Onarpamma 47)

71

MawwnHHOe macno ans
AONn3eNbHOro apurarensa

Harpeto oo = 110°C, 3atem
OCTaBMEHO OXITaXKAaThbCs.

BsaskocTb npu 40°C: 9.01 mlMa-c
BsaskocTtb npu 100°C: 77.1 mlMa-c
(Onarpamma 48)

72

HenoHHbIN
NOBEPXHOCTHO-aKTUBHbIN
areHT
(koHUeHTpaumsa 1%)

Harpet ¢ nomoLubto
Tepmopere.

Touka NOMYTHEHUA COorracHO HopMamM
JIS*: 35.9°C.

Pesynirar namepenusi ¢ nomoLbio SV-10:
354°C. (Ouarpamma 49)
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MpumeHeHne/ A.AHanu3 gaHHblx/ 3.Pesynk
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(4). NamepeHne obpasLia ¢ M3MeHSALWENCa KOHUeHTpaunen
(a) PacTtBop ataHona
MeTog namepeHus . Namepsinack BA3KOCTb pacTBopa 3TaHoMNa B O4ULLEHHON Bode. MIamepeHus
NPOBOOUNNCH NPY PA3NMYHOM KOHLEHTPALWKN (BECOBas NponopLust).
Temneparypa obpasua : 25.0°C

Mpn ncnonesosaHun SV-10: (Ouarpammel 35,36)

Ne HaumeHoBaHMe o6pasua BaskocTb (Ms?n:ﬁ::?oe 3HavyeHue)
73 PacTtBop ataHona (koHueHTpaums 100%) 0.89
74 PacTtBop ataHona (koHueHTpauusi 80%) 1.49
75 PacTtBop ataHona (koHueHTpauusi 60%) 1.98
76 PacTteop ataHona (koHueHTpauus 60%) 217
77 PacTtBop ataHona (koHueHTpauusi 20%) 1.70
78| OwumweHHas Boga (koHUeHTpaumsa ataHona 0%) 0.90

(b) AareauB ans NUTbst Nog AaBNeHNEM
MeToa nsmepeHus . Viamepsinace BA3KOCTb aare3vBa Ans nuTbsa nog AaBleHNEM,
pa30aBNeHHOro O4YMULLIEHHOW BOAOW. M3amepeHnst MpOBOAMIMCH MNPy
pasnuyHOM KOHLIEHTPaLWK (BeCoBas nponopuys).
Temnepatypa obpasua : 23.5°C

Mpn ncnonesosaHum SV-10: (Ouarpamma 37)

BsAskocTb (M3MepeHHOe 3Ha4YeHue)
Ne HauvmeHoBaHue o6pasua
[mMa-c]
79 Agresvs Ans NUTbA No4 AaBrneHUeM 266
(HepasbasneHHbIn) '
80 AfresuB Ans NuUTbsa Nod AasBneHnemM 150
(BOAHLIN pacTBOp, KOHUEHTpauns 50%) '
81 AfresuB Ans NuTbs Noa AaBneHnem 123
(BOAHLIN pacTBOp, KOHUEHTpauns 20%) '
82 AfresuB Ans nuTbs Noa AasBneHnem 1.02
(BOAHLIN pacTBOp, KOHUEHTpauus 10%) '
83 AfresuB Ans nuTbs Nod AasBneHnem 0.97
(BOAHBIV pacTBOP, KOHLUEHTpauns 5%) '
84 OunweHHasa Boga 0.93

(c) N3onaumnoHHOe NoKpbITUE
MeToa namepeHus . Mamepsanack BA3KOCTb M30MSALMOHHOMOMOKPLITUSA, pa3baBneHHoro
pacTteoputenem. ViamepeHns npoBoanINCE Npu paznnuyHON KOHLIEHTPaLMm
(BecoBasi nporopums).
Temnepatypa obpasua : 22.5°C

Mpun ucnone3oeaHnm SV-10: (Ouarpamma 38)

Ne HaumeHoBaHMe o6pasua BsaskocTb (ws?n;ﬁz:?oe 3HavyeHue)
85| M3onaumoHHoe nokpbiTue (koHueHTpauus 100%) 14.7
86| W3onsumoHHoe nokpbiThe (KoHUeHTpauus 85%) 10.0
87| WsonsumoHHoe nokpbiThe (koHueHTpaums 50%) 3.49
88 PacteopuTenb 0.75
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A. CeHCOpHas nnacTuHa

No. Bonpoc Omeem
28 || Moxet nu nonb3oBaresb HeT.
3aMEHSITb CEHCOPHbIE B cny4ae nopum ceHCOpHbIX MAAcTUH, a TakKe, eCrin Bbl HE CMOXeTe
NNacTuHbl? OYUCTUTbL MX OT 3aTBepaeBLUMX OCTaTKoB obpasua, Bam cnefyet
HanpaBuTb NPNOOP B CEPBUCHBIN LeHTp A&D A58 3aMeHbl NNacTvH U
HaCTPOWKMN..
B. Ouucrka
No. Bonpoc Omeem
29 || Kak crnegyet unctutb Mocne 3aBepLueHWs N3MepeHni

YCTPOWNCTBO M3MEPEHUA?

OYUCTUTE CEHCOPHbIE MNAacTUHbI,
CEHCop TeMmrepaTypbl U NPOTEKTOP

C MOMOLLbI0 YUCTSILLENO CPeACTBa UMK
pacTBopuTEns, YTobbl yaanuTb ¢ HUX

CeHcopHas
ocTtaTkm obpasua.

nnacTtuHa
Ecnu 661 ucnonb3osaH
3aTBepgeBarowmn  obpased, CeHcop
Heobxo4MMOo o4nCTUTL Nprbop Temreparypel

KaK MOXHO CKopee.

OumncTnTe Takke YallKy Ans oopasLoB.
Ecnn wvcnonb3oBanock Heuvcnapsiolleecs
HeobxoouMo npoTepeTb npubop candeTkol, CMOYEHHOW B
OuMLLEHHOW BoAe, YTOObI UCKMIOYUTL MOrPELLHOCTU NPU CReayoLLeM
N3MepeHUN.

Kak BbINOMHATE OYMCTKY: Kak Noka3aHo Ha Anarpamme Bbllle, crnerka
yOoepXvBanTe CEHCOPHYIO NNacTUHY UK CEHCOpP Temnepatyp mexay
nanbLueB C nomollbio candeTku. [Burasce cBepxy BHWU3, cOTpuTe
ocTtatkn obpasua. Ecnu Bbl ByaeTe 4MCTUTb CHU3Y BBEPX, TO Bbl
MOXeTe MOrHyTb CEHCOPHyt nnacTuHy. locne atoro obmakHuTe
candpeTky B uucTsllee CPeACTBO WM pacTBOpuTeNnb M NOBTOpUTE
npouenypy ounctku. lNMpu HeobxogumocTn MOBTOpUTE elle pas C
NCMNOMb30BaHNEM OYULLEHHON BOAPHI.

OO6bl4HO nerkoe HaxaTve nanbueB He Bbi3blBAeT MNOBPEXAeHUs
CEHCOPHbIX MMacTUH, CeHcopa TemnepaTypbl WNM MpoTekTopa.
OpHako He criegyeT npunaratb K HUM Kaknx-nnbo SOMONMHUTENbHbIX
YCUNURA.
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C. lNMounck n yctpaHeHne HeucnpaBHOCTEN

No.

Bonpoc

Omeem

35

PesynbtaThl usmepeHusi
HecTabunbHbI.

[MpoBepuTb, HET N B MOMELLEHUN BUOPpALIMM UM CKBO3HSIKOB.
@/Icnonb3yiiTe NPOYHbINA YCTONYMBLIN CTON A58 paboThbl.
@/136erariTe NpsiMbIX CKBO3HSKOB BONN3K BUCKO3NMETPA.
@[1lpogymanTte ycTaHOBKU (PYHKLUIA, @ UMEHHO pasfen “"Ycnosusa™ .

HeT nuM noGnu3ocT WCTOMHUKA CUIMBHOMO 3MEKTPUYECKOro Unu

MarHMTHOro Mons, Hanp. ABuratensa?

He conpukacaetcs nu npoTekTop WM 3alliuMTHas Kpbiwka C

CEHCOPHbIMY NNacTUHaMK UM CEHCOPOM TemnepaTypbl?

@[ 1paBunbHO YCTaHOBUTE MPOTEKTOP U 3aLUUTHYIO KPbILKY. OHU He
OOMXKHbI conpukacaTtbCs C CEHCOPHbIMU NracTMHaMyM U CEHCOPOM
TeMmnepartypsbil.

® Korgpa ato notpebyercs, CHAMWUTE MPOTEKTOP M 3aALUUTHYIO
KPbILLIKY.

36

PesynbtaThl M3amMepeHus
HecTabUIbHbI.

Haxogutca nn noBepxHoCcTb obpa3ua B LEHTpe Y3KOoW 4YacTu
CEHCOpPHbIX NNacTuH?

@ OTperynupyiiTe BbICOTY CTONMUKa npubopa C MOMOLLbI BUHTA
TakuMm 00pa3oM, 4YTOObl LIEHTP Y3KOW 4acTU CEHCOPHbIX MNNacTuH
Haxoauncsa Ha OOHOM YPOBHE C NOBEPXHOCTLIO obpasLia.

Ha ogHOM nn ypoBHE HaxogsaTCsl neBad W NpaBasd CEHCOPHble
NracTUHbI?

® Ecnn Het, oTperynupynte ycTaHOBKY npubopa C MOMOLLbIO
pPerynupoBoYdHbIX HOXek. [loBepxHOCTb oOOpa3ua pomkHa 6biTb
ropusoHTanbHoW. Yron HaknoHa Brepen WnuM Hasag He okasblBaeT
3HAYMTENBHOIO BIIMSHUSA Ha TOYHOCTb W3MEPEHWW, T.K. TOMLMUHA
CEHCOPHbIX MNacTuH Bcero nuiwb 0.3 mMm.

He norHynucb Nu ceHcopHble NNacTUHbI?

® Ecnn pa, 10 obpatutecb B cepBUCHbIN UeHTp A&D pans
BbIMOMHEHNS] PEMOHTA.

He obpasytotca nu B obpasie ny3bipbkn? 3TO MOXET OblTb BbI3BAHO
pasHOCTb Mexy TemrnepaTtypon obpasua W Temneparypou
OKpY>KatloLLero Bosayxa. He npomcxognTt nn HanunaHve ny3bIPbKOB Ha
CEHCOpPHbIe NNacTUHbI?

Bbina nu BbiNonHeHa kanubposka?

® Ecnn pgna Bac BaxHO 3HavyeHWe abCOMTHOW BSA3KOCTH,
pEKOMEHAOYETCA  BbIMOMHATbL  MEPUOAMYECKYIO  KanubpoOBKY €
MCNonb30BaHMEM CTaHAaPTHOWM KanmbpoBOYHOW XKMAKOCTN.

37

3HayeHune TeMneparypbl
HeBepHoe.

MpaBuNbHO NW BbLIMOMHEHO MOAKIIOYEHNE YCTPOWCTBA Aucnies K
OCHOBHOMY YCTPOWCTBY C MOMOLLIH COEANHUTENBHOMO Kabens?
MockonbKy  YCTPOWCTBO AMCNNEeAs WM OCHOBHOE  YCTPOWCTBO
OTPEerynuMpoBaHbl Kak napa, He credyeT BbINOMHATL HaCTPOWKY
NpuGopOoB C pPasnUYHLIMK CEPUAHBIMU HOMEPaMMU.

38

Tonbko nesasi
CEHCOpHas nnactuHa
WHTEHCUBHO BUBpupyeTt?

370 MHorga crnyyaercsd B TOM Criyyae, ecrnu TOMNbKO neBasi CeHCcopHas
nnactuHa dukcmpyetcs B obpasue BO BpeMsi M3MEPEHMST npolecca
3aTBepAeBaHus.

B Takom cnyyae xopolleHbKO nepemellarite obpasel, YTobbl OH cTan
OAHOPOAHBLIM KakK C 1eBOM, Tak U C MPaBOn CTOPOHbI.
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§ Cneundmkaumsa cmHycomaanbHbLIX BUGPOBUCKO3MMETPOB cepumn SV

KamepToHHas Bubpauus, yactota Bubpaumm 300y,
SV-10: 0.3 mMa-c — 10000mIMa-c (cl) / SV-100: 1 — 100 Maess (10 — 1000 M)
1% (CtaHpapTHOE OTKIOHEHWE)

MeToa nsmepexuns
[nanasoH nsmepeHust BA3KOCTU
MoBTOPAEMOCTE N3MEpPEHUI BA3KOCTH

PaspelueHue
SV-10 SV-100
HnanasoH Baskoctn | PaspelwieHuve gucnnes | PaspelweHnve aucnnes | PaspelieHune gucnnes
(mMasc) (mMasc) (mMasc) (mMasc)
0.3 — 10 0.01 0.0001 —
10 — 100 0.1 0.0001 —
100 — 1000 1 0.001 —
1000 — 10000 10* 0.01 0.01
10000 — 100000 — - 0.1

* EAMHULA n3mepeHns naMeHsieTca Ha Masc

mlMa-c*, Ma-c, cl*, I
10—40°C

35mn unu G6onblue

0 — 160°C/0.1°C

EOovHMLBI N3MepeHust BA3KOCTH (* Tonbko SV-10)
Pabouyas Temnepartypa
MuHuManbHbIN pasmep obpasua
OwnanasoH Temnepatypbl o6pasua
MpenenbHas NOrpeLHoCcTb

+1°C (0 — 20°C)

+0.5°C (20 — 30°C)

+2°C (30 — 100°C)

+5°C (100 — 160°C)
Bakyym-cntoopecueHTHbI gucnnen (VFD)

n3mMepeHusi Temnepartypsbl

Oucnnen
[nvHa coeguHuTensHoro kabens Mpnbn. 1.5m (M3mepuTenbHoOe yCTPONCTBO — YCTPONCTBO AUCnIes)
RS-232C

WcTounnk nutanus CeTeBor apantep (YGegwuTecb, YTO Tun agantepa

WHtepdpenc

COOTBETCTBYET NapameTpam BalLein ceTn)
MoTpebnsemasn MoOLWHOCTb Mpnbn. 14BA (Bkntovasa ceTeBon agantep)
YcTpoiicTeo nsmepennst 332x314x536 (mm) Tlpubn. 5.0kr
YcTponcteo amcnnest 238x132x170 (mm) Tpubn. 1.3kr

Cetesovt agantep (1 wrt.)

Mabaputbl/Bec

CraHpgapTHble akceccyapbl
MporpammHoe obecnevenne WinCT-Viscosity (1 CD-ROM)
Yawkwn ansa obpasuos (nonukapboHaTtHble) (4 WT.)
Kabenb RS-232C (25P—9P, 1 wr.)
CoeguHuTtenesHbIn kabenb (1wT.)
Onuun AX-SV-33 Yawka pna obpasuyoe (PC [nonukap6onatHas], 35-45mn)
AHanornyHbl KOHTEWHEPY, BXOAALLEMY B KOMNMEKT noctasku. Habop n3 10 wr.
AX-SV-34 ManeHbkas valuka ans obpasua (PC [nonvkapboHaTtHas],10mn)
Habop u3 10 wr.
AX-SV-35 CTeknsHHas 4awka anst obpasua (06bem npubn. 13mn)
AX-SV-36 YCTaHOBOYHbLIN CTONOP
AX-SV-37 BoagHas py6aluka (kopnyc: nonvkapboHart, repMeTyk: CUIMKOHOBast
cmona), ¢ 4 ManeHbK1MM Yalikamu ans obpasua u konnaykamm
AX-SV-38 CreknsiHHas Yallka ans o6pasua (o6bem npubn. 60mm).
Ha6op 13 10 wr.
AX-SV-42 AnanoroBbili Bbixog voltage ( 0-1B)
AX-SV-43 YonuHutenbHbln kabenb (5M) Ons NOAKMOYEHUS OCHOBHOIO
YCTPOWCTBA K YCTPOWCTBY Aucnnes
AD-8121B KomnakTHbI NpuHTEP
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FabapuTHble  pasmepbl
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§ Cneumdukauma suckosumetpa SV-10/SV-100
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(1.5m pnuHa coepguHuTENbHOTO Kabens )
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314
*A=Haunb onee HM3KOE TNONOXKEHNE CEHCOPHbIX MIACTUH 3.5mm  (c

MCMOMb30BaHNEM NPOTEKTOPA, 63 cToNnKa )

*B=Haunbonee BbICOKOE NONOXKEHNE CEHCOPHbIX NIAaCTUH 268mm

*C=BbicoTa cTonuka: 54 - 140 mm

AKC

nabopaTtopHas
M NpPOMbILLIIeHHast TeXHUKa

www.lks.ru
www.labmebel.ru

OO0 "NKC"

OdununanbHbin gunep

T.. (495) 225-25-95 (MHOrokaHanbHbIN)
971-49-49, 971-48-48

109202, r. MockBa,
yn. 1-a ®pesepHas, a. 2/1, ctp. 41

Eg. usmepeHna : mm
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