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FOCYOAPCTBEHHbIA CTAHAAPT POCCUNCKOW ®EAEPALNN

BEWECTBA NMOBEPXHOCTHO-AKTVBHbIE

OnpegernieHVe XapakKTeEPUCTUK TeKy4ecTu
C noMouwbrw poTayunMoHHOIo BUCKO3NMMETpPaA

Surface active agents.
Determination of flow properties using
a rotational viscometer

[Oata BBegeHuna 1994—07—01

1 HASHAYEHWE

HacTtoAwwni ctaHgapT onucbiBaeT MeTOf, XapaKTepu3yloLwini CBOWM-
CTBa TEKyYeCTW HeTBepAblX MOBEPXHOCTHO-aKTUBHbIX BewecTs (MAB)*
nméo ogHuX, NMb60 B BUAE CMecel, a TakXe NPOAYKTOB, COCTOALLUX
B OCHOBHOM W3 MOBEPXHOCTHO-aKTUBHbIX BELLECTB, MCMNO/b3ys KoaKCcu-
aNbHbIA UWNUHAP, BOPOHKY W MJIOCKOCTb WAW [ABOMHYK BOPOHKY, po-
TaUMOHHbBIA LUWINHAP WU T. 4.

MpumeyaHne — B peonorvyeckoM MoBefeHUUM CUCTEMBbI, cogepykaulern MAB,
yacTo HabnwogawTca aHoManuu. 3TO0, FNaBHbIM 06pa3oMm, MPoOUCXOAUT WU3-3atTeHaeH-
uvn, monekyn [MAB K accoumauun.. .Peonornyeckoe nosefeHMe B OCHOBHOM SABJIAET-
ca (yHKUMel npupogbl U KoHueHTpauuu MAB. Hebonbwimne mM3MeHeHUs TemnepaTypbl,
KOHLIeHTpaLUumM HeopraHMYecKux Ccofen, a TakXXe Haauuue ApYyrux BeLLecTB MOryT; Mo-
BNINATb Ha peosiorunyveckoe nosefeHue [MAB, pgaxke uHorga MOXeT WU3MEHUTbLCA cam
TMn peonormn. MeToA, OMMCaHHbLIA B HAcTOAWEM CTaHAapTe, yYMTbIBaeT* Bce 3Tu ak-
Topbl. UT0 Kacaetcs chneuvanbHbix [AB, To-moryTt 6biTb WCMA0/Ab30BaHbl W Apyrue
.MeToabl AnA onpefeneHusa. [NA HbIOTOHOBCKUX CUCTEM, Harnpumep, MOXXHO-i UCrosib-
30BaTb OCT 33 m FOCT 10722, KoTopble B [aHHOM criydae sBnstTca-“Haubonee
TOYHbIMW.

M3paHve odumumanbHoe
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2 HOPMATWVBHBIE CCbIJTIKA

B HacTosiuleM cTaHgapTe WCMo/b30BaHbl CCbIIKA HA Creaytolyme
cTaHgapThbl: % -

FOCT 33 82. HegpTenpoayktbl. MeTogn onpegeneHnUa KuUHemaTu-
YeCKOM M pacyeT AUHAMUYECKON BA3KOCTU

él, edrenP°aYkTbl- MeT°/[] 0T60pa NpPod
IvJCl 10722 76. Kaydyku v pe3nHoBble cmeck. MeTog onpegene-

HUA BSA3KOCTU M CNOCOOGHOCTU K npex,qupemeHHoi/’l BYy/1IKaH13aunm

3 ONPEAENEHWNA

31 O6wue cBefeHNd

AdnHammnueckas BS3KOCTb >XMUAKOCTW ) B NacKasb-CeKyHAaX, HaxXo-
asuenca mexay AByMs napasnenibHbIMW MI0OCKOCTAMU, 0A4HA’'U3 KO-
TOPbIX ABUXXETCA B CBOEW COOCTBEHHOM MJIOCKOCTU MPAMOJIMHENHO 1
paBHOMEPHO OTHOCUTE/IbHO ApYron, onpeaensieTca ypaBHeHuMeM Hbio-

TOHa
'y. ~Cl > 0)
A€ r — Hanpsi>keHWe cABUTa;
D ckopocTb caBura, KOTOpYyl paccuMTbiBaOT MO ypaBHEHUIO'
n d'
D= —— = a (2)

FA€ v  ckopoCTb cABWUra OAHOW MJIOCKOCTU OTHOCUTENbHO APYroiA;
Z  KoopamHaTa, MNeprneHauKynspHas K 06erMM TM0CKOCTSM.

' MpumevyaHune — TpoAyKTbl, ANA KOTOPbIX BA3KOCTb SBASETCA HEe3aBUCUMOM
e J1 GKP°CIN c4BHra> P/ KoTOpo NpOBOAAT W3MEPEHUS, WUMET HbITOHOBCKOE TMo-
-8 1 HHe H. HA3LIBAIOTCA «HLIOTOHOBCKUMWY». Jpyrne — UMeT HEeHbIOTOHOBCKOE Mo-

BegeHMe " Ha3blBalTCA «MEeHbITOHOBCKUMWN».

Kaxyliaacsa BA3KOCTb HEHbHOTOHOBCKONo NpoAykKTa npeacTaBniseT
co60V OTHOLWIEHME MONYYEHHOro HanpsHXXeHUs casura K MPUMEHSIEMOIA
CKOpoCTU casura.

3HayeHMsa Kaxkyllenca BA3KOCTWU, (PYHKUUM CKOpOCTWU caBura — 3a-
BUCAT OT TEPMUYECKOro U pPeosioruyeckoro rucrepesuca obpasua B
annapare.

PasmepHOCTb BSA3KOCTU a B MexXayHapogHOM cucteme
eanHny (C) — eauHMua BA3KOCTM paBHA HbIOTOH =CeKyHAa Ha KBaf-
paTHbIii meTp (H-c/M2) nnm nackanb-cekyHaa (Ma-c)l).

3.2 Peonornueckoe saBfieHne (CM. PUCYHKN 1u 2)

MpumeyaHne Peonornyeckoe siBfieHWe OMMCAHO ANsi OMNpeAesieHHOro Han-
PSYKEHUSA caBura.

~ar.

LH-cd/m2=1 Ma-c=10*cl (caHTunyas),
1 m-H*¢/mM2=1 ™ Ma-c«*1 cll (caHTmnyas).
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3.2.1 lMceponnacTtM4yHOCTb — 3TO ocnabneHue 6e3 rmucrepesmca Ka-
Kyulenca BA3KOCTUM C MOBbILLEHMEM CKOPOCTU cABura npu um3oTepmu-
YeCKUX M 06paTUMbIX YC/O0BUSAX.

'..3.2.2 OvnataHumsa — 3T0 MOBbllEHNE KaXKyllenlcsa BA3KOCTM C Mo-
BbILLEHMEM CKOPOCTWU cABUra npu U30TEPMUYECKUX W 06paTUMBbIX YycC-
nosuax u 6e3 ructepesmnca.

3.2.3 BA3KOCTb B 3aBUCMMOCTU OT BPeEMEHU

Mpun obpaTUMbIX U WU30TEPMUYECKUX YCI0BUAX Habnwpaetca wn3-
MEHEHME KadKyLLeMCcs BSA3KOCTUM MOTOKA C  MOCTOSAHHOM  CKOPOCTbHO
casura.

3.2.3.1 TuKcoTponusa — CHUXKEeHWe BA3KOCTU WM KOHCUCTEHUUW BO
BpeMA cABura npu M30TEPMUYECKUX U 006paTUMbIX YCNOBUAX OT BSA3-
KOCTU WIN KOHCUCTEHLMM B COCTOAHMM MNOKOA (cpa3y rocse Hadvana
cABura) A0 KOHeYHOro 3HadeHus (B 3aBMCMMOCTU OT CKOPOCTU caBuUra).

Korga Habnwopaetca MpepbiBHOCTb cABUra, TO BA3KOCTb WM KOH-
CUCTEHLMA B COCTOAHUW TOKOA [0/DKHA ObiTb MOBTOPHO YyCTaHOB/EHA
B TeyeHue ONpefesieHHOro BPeMeHW, KOTOpoe HasbiBaeTCA «BPEMEHEM
BOCCTAHOB/IEHUA TUKCOTPOMUNY».

3.2.3.2 Peonekcna — ABMNeHue, Npu KOTOPOM BPEMSA BOCCTaHOB/ie-
HUS TUKCOTPOMWUW rocsie MnpepbiBaHUA OTHOCUTEsIbHO BbICOKOM CKOPO-
CTM cABuUra,'ymeHbLlaeTcss MNpU WUCMNOSIb30BaHMM HEOB0MbLLIOW CKOpPOCTMU
casura.

3.2.3.3 AHTUTUKCOTPOMUSA — TMOBbILLUEHNE BA3KOCTU WM KOHCUCTEH-
UMM BO BpemMsA cABura npu U30TEPMUYECKUX U 06paTUMbIX YC/IOBUAX OT
BA3KOCTU WU KOHCUCTEHLUMU B COCTOAHUW NOKOoA (cpasy »>kKe nocne
Hayasla cAaBura) [0 KOHeYHoro 3HadeHus (B 3aBUCUMOCTUM OT CKOpO-
CTWN cABura).

Korga casur npepbiBaeTcHd, BA3KOCTb B COCTOAHUU MOKOA [0/DKHA
OblTb MOBTOPHO YyCTaHOBJIEHA B TeyeHWe OMnoefesIeKHOro BPEMEHMU, KO-
TOpoe Ha3blBaeTCA «BpPeMeHeM BOCCTAHOBJ/IEHUA TUKCOTPOMUMN».

3.2.3.4 Peonornyeckuii ructepesuc. Ecnm ckopocTb casura npu n3o-
TEPMUYECKNX W 00paTUMbIX YC/I0BUAX BO3pacTtaeT JIMHEMHO OTHOCU-
Te/IbHO BPEMEHU OT HY/IA 00 MaKCUMasibHOro 3HayeHUs (BEpXHASA Kpu-
Basl) W 3aTeM CHWXXAEeTCs TaKMM >Ke 06pa3oM (HWXHSSA KpuBas), TO
CKOpPOCTb CcABWra- Ho Auarpamme npejcTtaBnseT cob6or NeTn rucrepe-
3uca, KoTopas MCMoNb3yeTca A1 BbIA3/IEHUA N XapaKTEPUCTUKN TUK-
COTPONUN NN aKTUTUKEOTPOMUN.

3.2.4. T1NacTUYHOCTH

MnacTuyHoe BelLecTBO BeAeT cebsl, Kak 3/1acTUYHOe Teslo, ec/in ero
noABepratT HanpsKeHU0 A0 3HayYeHUs MeHee KPUTUYECKOro,, To—
«Hanpsi)eHne NAacTUUYECKOro TeueHUsi». Bblllle 3TOro npeaesibHoOro 3Ha-
yeHUs1 HabnwpaeTcs o6TekaHne Tena. Korga dyHkuma D= 1(j)
(O — ckopocTb casura) ans TATO — npeacTaBneHa MnpsiMoi NNHK,
e, BelLlecTBO HasblBalOT MIACTUUHbLIM BellecTBOM (TesioM) BUHrxema).

3
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4 CYWHOCTb METOAA

CBolicTBa MOTOKA HbIOTOHOBCKOIO WA HEHbLITOHOBCKOIO OMbITHOrO
o6pasua onpeaensitoT ¢ MNOMOLLbI CTaHAAPTM30BAHHOI0 POTALMOHHOIO
BMCKO3MMETpPA !> KOTOpbIi M03BONASET OJHOBPEMEHHO YCTAHOBUTbL CKO-
POCTb CABUra A/ HbIOTOHOBCKUX MPOAYKTOB, a TaKXe MU3MepuTb pas-
NNYHble BUAUMbIE CKOPOCTU CABWUra, MCMo/ib3yemble B MpoLiecce orpe-
AeNeHns ANs HEHbIOTOHOBCKUX MPO/YKTOB.

5 OTAJ/IOHHbIE BEWECTBA

HbIOTOHOBCKME >XUAKOCTU [OJI>KHbI O6blITb MCMONb30BaHbl B KauyecT-
Be 3TaJ/IOHHbIX BELLECTB.

B AMMAPATYPA

6.1 BucKo3umeTpbl C KoakKcuMaslbHbIMU UWAMHAPAMW, KOHYCOM U
NNACTUHKOW, ABOMHLIM KOHYCOM WAN KOMOGWHaUWS 3TUX ABYX TUMNOB
CO cnegywowumMn crneynukaumamm.

6.1.1 UTo KacaeTca BMCKO3UMETPOB C KOaKCUasIbHbIMW ULUNMHApPA-
MU, HaPY>XHUA N BHYTPEHHUIA AMaMeTpbl LUINHAPOB (CTaTop M poTop)
de n di cooTBETCTBEHHO [OMXKHbI ObiTb TaKUMMU, UYTO6blI 3HAYEHME OT-
HoweHus dejdi 6bI10 Kak MOXHO MeHblle W, NMPearnoyYTUTeNbHO, MEHb-
we vwan paBHo 1,10 u HM B KOeMm cnyyae He 6onee 1,50.

Ecnu oTHoweHue nmeeT 3HayeHme 6onee 1,10, TO 3TO AO/MDKHO ObITb
yKasaHo B MPOTOKO/IE UCMbITAHUA W, MO BO3MOXHOCTWU, AO/DKHbI ObITb
cAenaHbl NonpaBKKW, KOTOpble TakXe HeobxoAMMO yKa3aTb B MpOTO-
KOMe WCNbITAHN2).

Kpome Toro, ecnu B annapaT He BXOAUT reoMeTpuyeckoe YCTpOii-
CTBO (KOHWMYECKOe OCHOBaHME W pPacnosioXKeHHOe Bbllle OXPaHHOEe KOslb-
L0) ANA nonpaBKW KpaeBoro adphekTa, TO AO/IKHO ObITb YYTEHO A0MO-

HUTEJ/IbHOE Tp66OBaH ne:
—f-.>15, 9

roe hi — BbicoTa BHYTpPeHHero UManHAapa.

% CyuwiecTBylT f[Ba Tuna BUCKO3MMETPOB: OAWH, KOrfja HanpsbkeHue caura
onpeaensieTcss npu MNOCTOSAHHOM CKoOpocTU caBura (MOCTOSIHHOe 4ucio o60poToB), B
JaHHOM cny4vae pe3ynbTaTbl ONpefeneHUs ,MpeacTaB/ieHbl B BuAe rpaduka T (yHK-
umm D (cm. pucyHkn 1 n 2), gpyrom — Korga CKOpPOCTb CABUra onpegensiioT npu
NMOCTOAHHOM HamnpshKeHUW cAaBura, B AaHHOM cny4vae pesy/nibTaTbl onpedeneHus npeg-
cTaBsieHbl B Buge rpagpuka D cduHknum 1 (cM. pucyHkn 1 n 2). Hawnbonee 4acTto
NPUMeEHSAETCA MepBbli TWM, W AaHHbIA TWUMN BUCKO3MMeTpa CnucaH B HAacToALWEeM CTaH-
papTe. =

B> ®opMy/ibl MOMNPaBKU 006bIYHO YKa3blBAlOT M3rOTOBUTENIN annapaTypbl.

4
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MNceBAonnacTNYHOCT b

[MnacTuyHOCTb

MpumeyaHue — 3TU rpadukn npegHasHaueHbl Ans 6Gosiee TOYHOro npeg-
CTaB/IEHNSI ABMEHUS.

*PUCYHOK 1 — TwunuuHble rpauKn TeKy4vyecTu A1 CUCTEM NpU MOCTOSH-
HOM HanpsbkeHun [£=/(/=)] n cucTeM NpM MOCTOSIHHOW CKOPOCTU CABU-
ra [r=/(£>)J. "'
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PucyHok 2 — W306pa)keHWe KpPWBOW rucTepesuca A/ NPoOAyKTa, Ha PeosiorMyeckoe-
noBefeHNe KOTOPOro CU/bHO BAUSIET AJINTENbHOCTb MPUIOXKEHWST CABUTA.
MpumeyaHne — ITW rpavku MpefHasHauveHbl Ans 6osee TOYHOro npega-
CTaB/IEHUS1 SIB/IEHUSI.

6.1.2 Ecnn pedb naet 0 BUCKO3MMETpPax C KOHYCOM W MIaCTUHKOMN
WNWU OBOMHbLIM KOHYCOM, TO Yrosl a, o6pasoBaHHbI MNOYYEHHON NUHU-
eii KOHyca W NMacTUHKOA WM MNONYYEHHbIMU JIMHUSAMMW [BYX KOHYCOB,
[O/MHKEH ObiTb KakK MOXXHO MeHblUe W, MPeanoyvYTUTEeNIbHO, MEHbLUe WU
paBeH 1° U HM B KOeEM cny4dae Hu 6onblie 4°. Ecnm e yron a 60nb-
we 1° TO 3TO AO/DKHO 6bITb yKasaHO B MPOTOKOMAa WUCMAbITaHW, U No
BO3MOXXHOCTW, [AO/DKHbI OblTb cAeniaHbl MoMnpaBKW, KOTOpble  TakXe
[O/DKHbI 6bIThb YKa3aHbl B MPOTOKOJIE UCMbITAHWA !).

6.1.3 UTo KacaeTcs BUCKO3UMETPOB, KOMOMHUPYHOLLINX ABa NpeAbl-
AYyWNX NpuHUMNa, TO AO0/IXKHO OblTb YYTEHO KaXkAoe M3 0COBEHHOCTEN,
€C/IN'TO/IbKO OAHO W3 YCTPOMCTB He BHOCUT O4YeHb Masiblii BKAag U 4To
MOXXeT paccMaTpuBaTbCA, KaK nonpaska.

6.1.4 Mpubop AO/HKEH BO BCEX CllydasiX WCMOSib30BaTb pas/IMyHoe
ymcao 060poTOB.

TOYHOCTL ero fgo/mkHa 6biTb 2 % OT obwero guanasoHa LIKasbl
ANA U3MepeHUs BA3KOCTU U A1 KadKAoW KOMOMHauuu poTtopa, cTa-

TOopa H 4acCTOoTbl BpaleHNA.

*> ®opMysie MOMNpPaBKM 06bIYHO YKa3biBalOT U3rOTOBUTENN annapaTtypbl.
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MpeaenbHoe 3HauyeHWe BSA3KOCTM W CKOPOCTb CABWUra, KOTOpPyl Npwu-
60p MOXKeT YCTaHOBMTb, AO0/DKHbI COOTBETCTBOBATb YCTAHOB/IEHHbLIM»
I'Ipmmeanl/le —_— |_|le Mcnosib3oBaHMM pas/iINdHbIX CTaTopoB, POTOPOB N Me-
TOAMK CKOpPOCTWU BpalleHnA 6onbwiag 4acTb MPOMbILWJTIEHHbBIX I'IpM60pOB no3BosdeT

onpefennTb BA3KOCTbL B Mnpegenax, Mo KpaiiHeli mepe 10“* T[Ma-c— 103 T[la-c
(10 cM3 — 10e cM3).

CKopoCTU caBura, nosilydeHHble Ha Pas/INUHbIX Mpubopax, CUbHO
oT/InvarTCA.

YcTaHoBKa W KanumbpoBka MpuUGOPOB  06bIYHO  OCYLLEecTBASETCS
npeanpuUsTUEM-U3TOTOBUTESIEM.

PekomeHAyeTCcsl YCTAHOBKY W KanMb6poBKY MNpu6GOpPOB  MOBTOPSTH
BPEMSI OT BPEMEHW, MCMOMb3ys >XUAKOCTU C U3BECTHOM BSI3KOCTbIAS.

6.2 Bucko3MmeTpbl C WU3MeEPUTENbHLIMU CUCTEMaMU, He uMelLne
ornpeaeneHHon reomeTpun (nNaactTuHkK, T-dpopma U T. 4.).

6.3 TepmocTaTuyecku perysuvpyemMmblie 6aHW, B KOTOPbIX uccrepye-
Mbli MPOAYKT AOBOAUTCA U Noggep>XuBaetcs Npu Temnepatype UChbl-
TaHua (06bI4HO 23 °C) ¢ ToYHOCTbIO Ao 0,2°C.

Jdonyctnmoe oTKNOHeHMe +0,2°C npuMeHMMO A8 Temnepatyp B
npegenax 0°C—50°C. OgHako Ans 60/1ee TOYHOr0O M3MEPEHUSs U B
00bIYHOM .AMana3oHe Temnepatyp MOXeT- MoTpebNATbCA MeHbLlee [0-
nycTumMoe OTK/I0OHeHMe (Hanpumep +0,1 °C).

CneayeT OTMETUTb, YTO B C/lyyae, Korja CKOpPOCTb CABMra BbICOKA,
NpoLecc M3MepPeHUsi caM BbI3biBaeT HarpeB ob6pasua, No3ToMy Heob6Xo-
AMMO 3TO Y4YecTb, MPUMEHsIS, HanpuMmep, Koppekuuto (4acto yKasbiBae-
MYI0 U3roTOBUTENEM BMCKO3MMETpPA).

MpnmeyaHune — O6bI4YHO npMeHAemMble B MNPOMbILLUIEHHOCTU BUCKO3UMETPbI
BK/IOYAKT BCTPOEHHOE TepMoCcTaTun4yeckKoe yCTpOVICTBO.

7 OTBOP OBPA3LA

JabopaTopHbIA 06pa3el, NOBEPXHOCTHO-aKTUBHbLIX BeLW,eCTB FOTOBAT
M XpaHAT B COOTBETCTBUM € TpeboBaHusmu MOCT 2517.

8 MPOBEAEHWE WCIIbITAHNA

81 O6pa3sey ANA UCObITAHWUWR

Ob6pa3sel ANA vcNbITaHU OCTOPOXXHO OTOMpPAaKT M3 FTOMOreHU3npo-
BaHHOro nabopaTtopHoro obpasua (pasgen 7), rnpoBepsAs npu 3TOM OT-
CYTCTBME NY3bIPbKOB BO34YyXa.

MpnmevyaHwnsa:

1 Korga wMmewT feno ¢ npoayKTamu, KOTopblie CMOCOOHbI pa3fenATbCss Ha [ABe-

hasbl B onpefeneHHOM fuanasoHe TemmnepaTtyp, ornpefeneHne HeobXo4MMo MpPOBO-
ANTb 3a NpedeniaMy [aHHOro guanasoHa.

r
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2 B c/ly4ae MNpUMEHeHUs APYrnx MpoAyKTOB C W3MEHSIEMbIMKM CBOMCTBaAMM B 3a-
BUCMMOCTM OT BpPEMEHWU creayeT yb6eaMTbCsl, 4TO Mpoueccbl 06paboTKu  (BKAKYas
Harpes), KOTOPbIM MOABEPralwTCca MNPOAYKTbI, Bcerja WAEHTUYHbI U yKasaHbl B Mpo-
TOKOJ/1€ UCMbITAHWUIA.

82 OnpepeneHne

8.2.1 O6pasey Ana wucnbiTaHnin (8.1) nomeuwiawdT B TepmocTaTupo-
BaHHbIV U3MEPUTENbHbIA COCYyA W ycTaHaB/AMBAKT BbiOpPaHHY A1 On-
pefeneHns Temnepatypy. 3aTemM BCTaB/IAT KoOaKCMasbHbIi n3Mepun-
TeNlbHbIA UMAMHAP vnn nwboe Apyroe Bbl6paHHOe YCTPOWCTBO B MU3Me-
puTenbHbIA cocyf. 3anyckakwT npubop npuv MNOCTOAHHOW 4acToTe Bpa-

WeHNss N U3MepsalT MOMEHT TMPUIOKEHHOW napbl cui  (BpalwawLwmii
MOMEHT).

Ha Tom >ke o6pasue MpoBOAAT HECKO/IbKO W3MEpPeHWUr 1 nosTops-
0T onpeAeneHNs MNpU Pas/INYHbIX CKOPOCTSIX CABUra BUCKO3MMETPA.

8.2.2 Korga vcnonb3yT NpM60pbl ¢ KaoKCcManbHbIMU LUAWHAPaAMMU,
pagunanbHoe pacrnpefesieHVe Hanpsi>kXeHus casura Tr, B npefjenax 3a-
30pa MexXay KoakKCuasibHbIMU UWAMHAPaMKU, BbIYUCAAKT No dopmyne

Xr= 211 x 7a ° Ne

roe T— MOMEHT MPUIOXKEHUSI Napbl CUT,

/| — ONvHa NpoMeXKyTKa MeX[y KoaKCcuaslbHbIMU LUIMHApaMu;

r — paauyc.

Hanpsi>keHne caBuMra Ha CTEHKAX BHYTPEHHEro M Hapy>Horo uwu-
NVHAPOB Ll 1 Te COOTBETCTBEHHO BbIUMCAAIT MO (hopMynam:

£" x U r ; (5)m
2 1

X nl X (6)
4

raoe T v/ — nNMelT Takne e 3HauyeHusl, KaK U B NpeabiayLuinx mname-
PeHUSAX;
di — guameTp BHYTPEHHEr0 LUMANHAPA,;
d9— anameTp HapPY>KHOro LUANHAPA.
8.2.2.1 OnpefeneHme HLIOTOHOBCKUX MPOAYKTOB

UTo KacaeTcsl W3MEepPeHUn Ha HbIOTOHOBCKUX MNpPOoAyKTax, TO CKO-
pOCTb CABMFa PacCUMTbIBADT YMHOXEHWEM 4acToTbl BpaLEHUS UMANHA-
pa Ha KO3((MLMEHT, 3HAYEHWEe KOTOpPOro ycTaHaB/MBAaETCA W3roTOBU-
Tenem npubopa. B cyLHOCTU paccuMTbiBalOT CKOPOCTb CcABUra Ha
CTeHKe UMNUHApPa, TAe TakXe M3MepsiioT Bpaljalolinii MOMEHT.

8
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= TeopeTNYecKn CKOPOCTb CABUra onpeaensioT Mo qopmynam:

4Kn 4
D, _g- X A-4 (7) n
q.= 44in X (8)
. 60“ 4-4

roe Dt u De— ckopocTmn caBura B 06paTHbIX CEKYHAAX Ha BHYTpPEH-
HEM N HaAapPYy>XHOM UWINHAPE, COOTBETCTBEHHO,
M —4yacToTa BpaweHna poTopa B MUHYTY;
de n d{— vmeloT TakMe 3HaUeHUs, KaK M paHbLLe.

MpumevaHune — Tpn uncnonb3oBaHum dqopmyn (7) u (B), He UMeeT 3Haue-
HUA, KaKoh 13 ABYX UWINHAPOB AENCTBUTENbHO BpaLlaeTcs.

8.2.2.2 V13MepeHnsA HeHbIOTOHOBCKMX MPOAYKTOB

B cnydae uv3mepeHUss Ha HEHbLIOTOHOBCKUX TMPOAYKTaxX CKOPOCTb
cABUra Ha CTeHKe ABWXYLWEeNca 4vacTu npubopa He MOXKeET ObITb pac-
cynTaHa YMHOXXEHMEM 4acToTbl BpaweHus unnnHgpa Ha KosduumeHT
01 HbIOTOHOBCKUX TEJ.

B atom cnyyae nosydyeHHoe 3HaudeHMe COOTBETCTBYET «KaXKyLlencs
cKopocTu cgsura», Da.

OTHoweHne mexay Da ” T« UM T« — BbIPAXKEHO KPUBOW «KaXKy-
wenca Tekydectu» (Unm mobunbHocTn). OTHoweHue Tj/Da wnn t*/Da
COOTBETCTBYET KaXKyLlencst BA3KOCTHU.

MpunmeyvyaHwuna:

1 Ecnm oTHoweHue de/di — meHee wim paBHO .1,10, TO AN HbIOTOHOBCKUX —
Xuakocted pasnuuua mexgy Dit D, n Da — HesHauuTenbHbl. Bs3KOCTb MOXKeT
ObITb paccMoTpeHa KaK KaXyw,asicsl BSA3KOCTb T)a, T. €. He HabnwpgaeTcs 3aMeTHOro
pasnnunsa Mexay PpeosiorMyecKMM MOBELEHMEM U KadKyLlelicsa peosiormyeckoil KpuBOW.

2 B cnyyae HeHbTOHOBCKOW >XWUAKOCTU WM, ecniv oTHoweHue djdi — 6Gonblie
1,10 gnsA KOAKCWU/IbHOW CUCTEMbl WM JaXke HamMHOro 6osblue B C/lydae UCMOMb30BaHUSA
npubopa HeornpeaeneHHOW reoMeTpum, TO 4vacToTa BpaweHuMs (n) poTopa MOXeT 6biTb
ucnosnb3oBaHa BMecTo Da CpaBHeHMe 3TUX KpuU3bIX C KpuBbiIMKU [, B KayecTBe (ByHK-
uMn T< uam T He NpeacTaBfseTcss BO3MOXHbIM.

83 Kanunbposka

MpumeHAOT MeToh C 3Ta/IoHHbIMKW BellecTBamu (pasgen b5).

MN3mepsoT BA3KOCTb KaXkAoro M3 aTUX BewecTB. Mcnonb3ywT aTa-
NNOHHOEe BeLecTBO A1 KaXAoro rnpubopa.

Kpusyto, npegctasnsawwyo D, Kak pyHKuuio T, 0683aTenlbHO Mpo-
BOAAT 4epe3 Hadasio oTcyeTa. Onsa npumbopoB C HeornpenesieHHOW reo-
MeTpuen KpumBasi KanmobpoBKWM [A0/MKHa 6biTb MPSIMOA SIMHWEW, MPOXO-
AAlelr Yyepe3 Havasio oTcyeTa, He3aBMCUMMO OT pa3MepHOCTel Ha Koop-
AVHATHbIX 0CSX.
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9 OBPABOTKA PE3YJIbTATOB'

9.1 Pe3ynbTatbl NpegnovTUTENIbHO [A0/DKHbI ObITb gaHbl B BUAe
KpmBoii notoka Da kak yHKUUU T- WM Te Wi B BUAe Aguarpammbl
nnn Tabnuubl, NpeacTaBNSAOLIEA KaXKyllylocss BSI3KOCTb MN\a Kak (PyHK-
yuo D nnn 7.

9.2 Pe3ynbTaTbl, MO/Iy4YeHHbIE C MPUMEHEHUEM MNPUBOPOBN Heonpe-
AeNeHHO reomeTpumn, 06bIYHO MPEACTaBMATCA B BUAE KPUBOW CO 3Ha-
YEHUSAMM MO OCM abCcumncc U CO 3HAYEHUSAMU KaxKyL,encss BA3KOCTU, CO-
OTBETCTBYHOLMMU YHacToTe BpalleHUsa I no ocu OpAuHAaT:

-££— ="%Noe

roe T— MomeHT napbl cnn (MAm nwboe apyroe 3HaveHwe, NPOMOPLMO-
HanbHOe 3TOMY);

N — YyacToTa BpalleHnsa poTopa;

C — KoHcTaHTa.

KoHcTaHTy Kanub6poeku C onpegensioT 3apaHee, u3mepss nN\afn)
ANA HbIOTOHOBCKOI0 3Ta/IOHHOr0 Bew,ecTBa M3BECTHOM BA3KOCTU L.

9.3 Korpga onpegeneHms NpoBOAAT Ha MNAacTUYHOM Tesie, 00bIYHO
yCTaHaBNMBaKT npeaen TEeKy4yecTU TO. eC/IM U3BECTHO TOYHOe 3Haue-
Hue *>

9.4 lMpwu onpegeneHNM TUCTepesnca Ha TUKCOTPOMHbIX WA aHTK-
TUKCOTPOMHbIX MPOAYKTax Heo6XoAMMO YCTaHOBUTb Mporpammy CcABU-
ra U cnocob pab6oTbl C NPOAYKTOM.

MpumeyaHne — Peonornyeckas KpmBas W Kaxyllasacsad BA3KOCTb 3aBUCAT
TakK>XXe 0T reoMeTpun wmcnosib3yemMmoro Tesa, MMeeT Jin r|p|/|60p onpeanesnieHHyK reomeT-

pyio wm HeT. KpuBble MOryT cpaBHMBATbCA C APYTMMW TOMIbKO B TOM Cc/iyyae, eciu
OHWM nony4yeHbl C NPUMEHEHNEM O4HOTO MU TOr0 >Ke Tuna np|/|60pa.

M3-3a c/oMcTHOCTU cocTaBa 60/1blUOE KONMMYECTBO KOHLUEHTPUPO-
BaHHbLIX pPacTBOPOB WM NacT [alT HeoAMHAKOBble pe3ysibTaTtbl Mpu
KaXxgoMm onpegenieHUn. Ha npakTuke”N6biBaeT TPYyAHO ONpeaesinutb Me-
TOoAbl MOJSTYYEHUSI BOCMPOM3BOAUMbBIX 06pa3Ly,oB.

Takum o06pasom, nosayvyeHHas UH@oOpMaumnss OTHOCUTCA TO/IbKO K
acnektam KpuBbIX, KOTOpble MOryT ObITb .HaHeceHbl Ha rpajpukKk N He
npeacrtaBnsgeTca BO3MOXHbIM cAefiaTb BblBOAbl OTHOCUTENBHO PeoJsio-
rMu AaHHOW CUCTEMDbI.

Cnepyet OTMeTUTb, 4YTO Ha peosiornyeckoe nosegeHMe 601bLLIOTO
ymucna MNMAB BnusieT npucyTcTBME HEeBGOMbLION0 KoMm4yecTBa MPUMECEA,
9NEKTPONNTOB, PacTBOpUTENen, rmapodobHbIX areHToB, a TakKXe Ko-
nebaHua Temnepartyp.

"I> BONbWWHCTBO POTALMOHHbBIX BUCKO3UMETPOB CHab6XeHbI yCTpOVICTBaMM, KOTO
pble MO3BONIAKOT TOYHO OnpeaesniaATb npegesn TeKydecTwu.

10 ‘
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9.5. TOYHOCTb MOJIyYEHHbIX W3MEpPeHWi, B 4acTHOCTW, 3aBUCUT OT
XapaKTepUCTUK MoToKa.

Kpome Toro, Habnwopgaetcss Bo3aeiicTBMe o6pasua, nporpamMmbl
cABUTa W UCMOMb3yeMol CUCTeMbl U3MepeHMsi. [103TOMYy B KaXK[oMm
KOHKPETHOM C/lyyae [Ao/hKHa 6biTb yKasaHa TpebyemMasi TOYHOCTb.

10 MPOTOKOJ1T UNCTbITAHNI

MpoTOKON uCNbITAaHWI [O0/MKEH BKAYaTbh Criefylouwy WHpopma-
Lnio:

a) BCH MHGoOpMauulo, HeobXxoAuMYy ANA MNOHOW uAeHTUUKaunm
obpasua;

6) CCbI/IKY Ha NPUMeHsieMbli MeTof (CCblIZIKY Ha HacTOSALWMA CTaH-
papT); '

B) MOJIyYeHHble pe3ynbTaTbl,, & TakXXe eAuHWULbI, B KOTOPbIX OHW
BblpaXkarTcs;

r) ycnoBmsi UCNbITaHUSA:

— [aHHble 0 rOMOreHHocTn obpasua;

— onucaHme ucnbiTyemoro obpasua W NPUroToBreHMe ob6pasua
(ocobeHHO, Korga BAUSHME OKasblBaeT AO/INTENbHOCTb  HabnwaeHUsA
caBura);

— TeMmrniepatypa WUCMNbITAHUS;

— cucTemMa M3MepPEHUs C UCMOMb3yeMbIMW y3N1aMu, OTHOLLEHWe Auna-
MEeTPOB LWINHAPOB M BE/IMUMHA 3a30pa MeXAy HUMMU;

— nporpamMma cABura, KO/IMYecTBO MOMOXKEHUI Nepeknwyarens,
yactoTa BpalleHWsA, Bpems, Heob6xoAuMMoe A1 U3MEPeHUs MNpu  Kaxk-
[lOM NONIOXKeHUN, 06LLee Bpems CABUra,;

[) Bce onepauuu, He NpefycMOTPeHHble HAacTOAWMM CTaH4apToM
UNn HeobssaTeNbHble, a TakKXXe BCe SABMIEHUS, KOTOpble MOryT MOB/AUATb
Ha pe3ynbTarbl.
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