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HAUUWOHANBbLHBLIN CTAHOAPT POCCUNCKOWN SDEAEPALNMU

BOJIOKHO YMMEPOAOHOE
MeToabl onpeaeneHus NIOTHOCTH

Carbon fibre. Methods for determination of density

Dara BBeaenua — 2016—01—01

1 ObnacTtb NpUMeHeHus

Hactoswmit crangapT yCTaHaBNMBAET chneayowme MeTOoAbl OnpeAernieHUsa NAOTHOCTU HUTEeN U3
YINepoAHbIX BOMOKOH:

- metoa A: Metoa noAroHKW NMNOTHOCTYU XXUAKOCTHU;

- metoa B: MeToa norpyxeHnsa/BCnnbITUS;

- metoa C: Metoa ¢ uCNoNb30BaHMEM KOMOHKW C FPaaUEHTOM NIIOTHOCTU.

2 HopmaTuBHbIE CCbISIKU

B HacTosALweM CTaHaapTe UCMONb30BaHbl HOPMATUBHLIE CCbINIKM HA CreAylolme MexayHapoaHble
cTaHaapTbl:

NCO 291:2008 T[nactmaccel. CTaHaapTHble aTtMocdepHble YCnoBuA AN NpoBeAeHUs
KOHAMLMOHMPOBAHUA U ucnbitaHun (ISO 291:2008, Plastics — Standard atmospheres for conditioning and
testing)

NCO 1675:1985 MnacTtmaccol. XKugkue cmonbl. OnpeaeneHne nioTHOCTU METOAOM MUKHOMETPUU
(ISO 1675:1985, Plastics — Liquid resins — Determination of density by the pyknometer method)

MCO 10548:2002 BonokHo yrnepogHoe. Onpeaenenue copepxaHus annpera (1ISO 10548:2002,
Carbon fibre — Determination of size content)

3 TepMUHbI 1 onpeaeneHus

B HacToAWweM cTaHaapTe NPUMEHEH Cneaylowwmin TEpMUH C COOTBETCTBYIOLMM OnpeaeneHnem:
3.1 nnoTHocTb (density): Macca eauHuubl 06beMa BeLLECTBA NPU YCTAHOBNEHHON TeMNepaTtype.

MpumMedaHue—CBoOIWCTBO BellecTBa, KOTOPOE BhblpaxaeTCs B rpammax Ha KyGudeckui caHTUMETP unu
Kunorpammax Ha Kybudeckuii METp Npu yCTaHOBMEHHO TemnepaTtype. PekoMeHayemas Temnepatypa 23°C.

4 O6pasubl ansa ucnbitaHun. O6wme TpeGoBaHUA

O6pasubl ANA UCMbITAHWI NOArOTaBNMBAIOT U3 NPOG C yAaneHHbIM annpeToM, €CNi HE CYLLECTBYET
APYrux JOrOBOPEHHOCTEN MEXay NOCTABLUMKOM U 3aKasdunkoMm. [Ans yaaneHus annpeTta UCrnonbaylT METOAbI
9KCTpaKUuM pacTBOPUTENEM, Pa3NOXEHWUS B XMMMYECKOM pAacTBOPE WNM MMPOnu3a B COOTBETCTBUU C
COIMALleHUeM MeXZy 3aKasuukom M nocTaslmkoMm. [pu ManoM COAEpPXaHWM annpeta MIoTHOCTb
annpeTMpOBaHHOTO BOMOKHA MPUHUMAIOT PAaBHOM NIOTHOCTK BOSIOKHA 6e3 annperta.

5 YcnoBusi KOHAULUMOHUPOBAHNA U UCTIbITAHUN

Mepen ucnbiTaHMem 06pasubl AOMKHbI ObITb KOHAULIMOHUPOBAHLI B CTaHAAPTHLIX aTMOCKEPHbLIX
ycnoeusix, kak ycraHosrneHo NCO 291. ATMocdepHble YyCnoBUsi NpW NPOBEAEHUU MUCNbITAHUS [OMMKHbI
ocraBaTbCA TaKUMW, Kak W MpM  KOHAMLMOHMPOBaHWM. [Ons KOHAULMOHUPOBAHMA U  WUCMLITAHWUM
npeanoYTUTENbHbI TEMMepaTtypa (23 + 2)°C 1 oTHocuTenbHaa BNaXHOCTb (50 10)%.

6 MeToabl ucnbiTaHUn
6.1 Metog A: MeTo4 NOAroHKM MNAIOTHOCTU XUOKOCTU

6.1.1 MpuUHLUMN

O6pasel B3BELLMBAIOT B BO34yXe, @ 3aT€M B3BELUMBAIOT MPU MOSIHOM €ro CMaYyuBaHUM B XKUAKOCTH,
NNOTHOCTL KOTOPOWA, NO KpaiHen mepe, Ha 0,2 r/cm® MeHbLUe NNoTHOCTK o6pasua. Pasnuune Beca obpasua
B 9TUX ABYX cpegax obycnoBneHo AeicTBMeM 3akoHa ApxuMesaa.

M3paHue ocpnumnanbHoe
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6.1.2 O6opygoBaHue u maTepuarnbl

CranpaptHoe nabopaTtopHoe 060pyaoBaHME, a TAKXKE:

6.1.2.1 AHanuTu4eckue BeChbl C LeHON aenennsa 0,1 Mr 1 MakcumanbHO AOMYCTUMOMN MOrPELUHOCTLIO
0,5 mr, gencreyowme B gnanasoHe ot 0 go 100 .

6.1.2.2 MNposonovHan noasecka, U3roTOBINEHHAA U3 HEPXABEIOLLEH cTanu, AnameTpomM He Gonee 0,4
MM, UM onopa o6pasuoB ANs WUCMbITAHWA, M3rOTOBMNEHHAA W3 CTEKNa WNM HepXKaBelowlen cranu, ¢
OTBEPCTUSIMM, MO3BONAIOLLMMU NErKO NOrPYXaTb €€ B XXUAKOCTb.

3

a) nepgopupoBaHHasn onopa u3 b) nepdopuposaHHas C) ceTyaTasn onopa ua3
HepxaBeloLLel cTanu CTeKnAHHan onopa HepXXaBetoLen cTanu

PucyHok 1 — Mpumepsl onop 06pasLoB ANA UCNILITAHWIA

6.1.2.3 NMKHOMETP MK apeoMeTp C MakCUManbHOWM A0NYCTUMOI norpetuHocTsio 0,001 r/cms.
6.1.2.4 JTaGopaTopHbIi CTakaH, M3roTOBMEHHbIN U3 BOPOCUMNUKATHOTO CTekna.

6.1.2.5 BakyyMHbIn HACOC (MO YCMOTPEHUIO).

6.1.2.6 YnbTpa3BykoBOE YyCTPONCTBO (N0 YCMOTPEHUIO).

6.1.2.7 IMMEpPCUOHHbIE XXMAKOCTU, Hanpumep:

OTaHOM. . .. ... i p23 = 0,79 r/cm3
AUETOH. . . ..o i p2s = 0,79 ricm3
METAHOM. . ... oot it i p2s = 0,80 r/cm3
OUXTIOPSTAH. . ... oot p2s = 1,25 ricm3
0-AMXMNOPOEH30M. .. . ... vt . .. p2s = 1,31 r/icm®
TPUXIOPATAH. . . ..o oo e e .. p2s = 1,35 r/icm®
TPUXIOPMETaH. . ... .. ........ p2s = 1,48 ricm®

YETBIPEXXITOPUCTLIA YIAEPOA. . . . po3 = 1,59 r/cm3

NPEAYNPEXOEHUE — Mpu pabote ¢ 3TUMM XKUOKOCTAMM HeoO6XoauMO cobnrogatb npaBuna
TeXHUKM 6e30MacHOCTH.

6.1.3 OGpaseu AnA UCnbITaHUN

BepyT HeNpepbIBHYIO HUTb U AenatoT U3 Hee KNyGoK NoaxoAsALen PopMbl, HANPUMEP, AYTY UNK y3en.

6.1.4 MNpouenypa

6.1.4.1 Npoun3BOAST BCE B3BELUMBAHUA HA aHANUTUYECKUX Becax (cm.6.1.2.1)

6.1.4.2 OnpeaensloT TOYHYIO NAOTHOCTb MMMEPCUOHHOW »wuakoctn (cMm.6.1.2.7) npu Temneparype
UCMbITaHWA, UCNONb3yA NMMKHOMETP (CM.6.1.2.3) B cooTBeTcTBUM € NCO 1675 unu apeometp (cm.6.1.2.3).

6.1.4.3 BagewmBaloT obpasel B Bo3gyxe ¢ TOMHOCTbIO A0 0,1 mr (w4). Ecnu B3BewmBaHue oGpasua
NPOUCX0AMUT C UCNONb30BAHMEM NPOBOJSIOYHON NMOABECKM UMM ONOpbl 06pasUoB AnA UCTbITaHui (CM.6.1.2.2),
3TW NpUcnocoBneHnst 4OMKHbI BbiTb NPeaBapUTENIbHO B3BELLEHbI, YTOObI BEIYECTb UX BEC U3 NOCNEAYIOLLMX
B3BeLUMBaHWUI obpasua.

6.1.4.4 Morpyxator obpasel ANs UCMbITaHMIn B nabopaTtopHbii cTakaH (cm.6.1.2.4), coagepxaiyum
MMMEPCUOHHYIO XUAKOCTb (CM.6.1.2.7), n yaansioT ntobble Ny3bipbkM BO3JyXa NyTEM BCTPAXMBAHUA MIN

2
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cAaBnMBaHMA 3TUX Ny3blipbkOB. BasewmBaloT obpasey ¢ TOUHOCTBIO A0 0,1 Mr (w.), Habnogaa nokasaHusi
BECOB B TEYEHUE HECKONbKMX CEKyHA, 4TOObl yOeauTbCA B OTCYTCTBMM WM3MEHEHUS] MOKa3aHun u3-3a
KOHBEKLMOHHbIX NOTOKOB.

MpuMevaHne 1 — OCHOBHBIMW UCTOYHUKaGMU NOTPELLHOCTMN ABNSAIOTCA:

a) My3blpbkv BO3AYyXa, MPUIUMLLKE K MOBEPXHOCTU obpasLa Npu B3BELLUMBaHWM B UMMEPCUOHHOI XXWAKOCTH;

b) Bo3gelicTBME NOBEPXHOCTHOIO HATHKEHUA Ha obpaseL| UK NPOBOMOYHYIO NOABECKY;

C) KOHBEKLMOHHblIE MOTOKWM B XMAKOCTW, B KOTOpYl MoMeljatoT obpasel, YTobbl CBECTU UX K MUHUMYMY,
TemnepaTypa XWAKOCTU 1 BO3fyxa B 3alUTHOM DyTNsApe aHanuTU4Yecknx BecoB AOMKHa ObITb OANHAKoBaA.

MpuMevanne 2 — [N ycTpaHeHUs My3blpbKOB BO3fyxa MOXET OblTb WCMOMb3oBaH BaKyyMHbIA Hacoc
(cM.6.1.2.5) unu ynesTpasBykoBoe YCTPOMCTBO (CM.6.1.2.6).

MpuMedvanne 3 — YTobbl MUHUMM3NPOBATE HanunaHWe Ha obpa3sel ANSA UCMbITaHWIA My3bIpbKOB BO3AyXa,
peKkoMeHAyeTCa UCNoNb3oBaTk OHY U3 XKWAKOCTe!, nepevncnerHsix B 6.1.2.7. Mpu MCnonb3oBaHWn BoAbLI AOMYCTUMO
JobaBrneHne HesHauuTenbHOro KonmudecTBa (npumepHo, 1 4YacTb Ha 10000) MoBepXHOCTHO-aKTMBHOIO BELLECTBa,
Hanpumep, feTepreHTa.

/2
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71— Bechl; 2 — onopHas paMa; 3 — NPOBOOYHasn NofBecka; 4 — nabopaTopHbI CTakaH;
5 — nofcTaBKka AN cTakaHa, 6 — Becbl; 7 — KPIOK AN NofBeLUnBaHusi; 8 — npoBosiovHas nogsecka, 9 — obpasey Ans
ucnsltaHuii; 70 — onopHasa noacTraska

PucyHok 2 — MNpuMepbl YCTAHOBKK ANS ONpeaeneHns NNOTHOCTU METOAOM BbITECHEHUS XXUAKOCTH
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6.1.5 NpeacTaBneHue pesynbLTaToB
MNoTHOCTL MUCMBITYEMOrO o6pasua npu YCTaHOBMEHHOW TeMnepaType pes, r/CMS, paccyMTbiBaKOT MO

dopmyne

roe  wi—Macca obpasua B BO3ayxe, T;
w2 — macca o6pasua B UMMEPCUOHHOM XXUAKOCTH, T;
pL — MNOTHOCTE UMMEPCUOHHOM XXUAKOCTH, r/Cm3.

6.2 MeTtop B: MeTtop norpyxeHua/BCnnbITUA

6.2.1 NMpuHUMN

MeToa OCHOBaH Ha HaGnOLEHUM COCTOSHUS PABHOBECUS YrNMepogHOro BONOKHA B CMECU XUAKOCTER,
UMEIOLLEN TaKyH Xe NNOTHOCTb, KaK U BONOKHO.

PasnuyaloT ABa BapuaHTa 9TOro MeToaa:

- meToa B 1: aguHamMm4yeckuit MeToa, npu KOTOPOM CMECh XXMAKOCTEN, Heobxoaumasn ans yaepxmeaHus
obpasua B paBHOBECHOM NOABELLUEHHOM COCTOSIHUM, CO3AAeTCHA NOCTENEHHO;

- metoa B 2: ucnbiTyemble 00pa3ubl B BUAE MENKO HApPE3aHHbIX HUTEN NOMEeLLAlT B psj CMecen
KNAKOCTEN C pasnn4HbIMU U3BECTHLIMU NIIOTHOCTAMMU.

6.2.2 O6opyaoBaHue U mMaTepuarbl

6.2.2.1 TepMmoMeTp.

6.2.2.2 MUKHOMETP UNK apeoMeTp, MakcumanbHasa AonycTuMas norpewiHocts 0,001 r/cm3.

6.2.2.3 MpoBUpKK ANA NPOBEAEHUS UCMLITAHUA BMECTUMOCTBLIO 5 cM3, ¢ NpoGKaMu, YCTOMUYUBBLIMU K
BO34ENCTBMIO NOMELLAEMbIX B HUX XUAKOCTEN.

6.2.2.4 MepHbIit umnuHap obbemom 250 cmd.

6.2.2.5 BaHs-TepmocTaT, o6ecneunBaloLLas NnoaaepkaHue TEMNepaTypsl pacrsopa B npobupkax Ha
ypoBHe (23 + 0,1) °C.

6.2.2.6 MuHuer.

6.2.2.7 leaBusi GpUTBbI.

6.2.2.8 Konba ans xpaHeHus xuakocren, o6vemom 250 cm3.

6.2.2.9 VIMMEpCUOHHbIE XMAKOCTW: >KUAKOCTWU, NAOTHOCTM CMECEN KOTOpbIX AalT TpeGyembin
AnanasoH NMoTHOCTEN, HanpuMep:

aueToH, METaHOnM, 3TaHoM, yauT-Cnupmr. . . . p23 = 0,8 r/cm3

TPUXIOPATAH. . . .\ co e e e e p2s = 1,35 r/lcm®
YETbIPEXXIOPUCTbIN YIMePOoa. . . . . v v v v ... p23 = 1,59 ricmd
AUBPOMITAH. . . . v e p2s = 2,17 rlem®
BPOMOCIOPM. . . . v ce v e e e p2s = 2,89 r/lcm®

NPEOAYNPEXAEHUE — MMpu paGote ¢ 3TUMKU XKMAKOCTAMU HEOOX0AUMO cOONMIOAATL NpaBusia
TEXHUKKN 6e30NacHOCTH.

6.2.3 O6pasubl Ans NCNbLITAHUA

BepyT oTpe3ku HUTKU Maccol npubnuautensHo ot 10 go 20 mr (Metog B1) unu nopumsimu no 100 Mkr
Merko HapybneHHoro BonokHa (metoa B 2).

6.2.4 Npoueaypa

6.2.4.1 Metop B1

6.2.4.1.1 ToTOBAT CMECb U3 ABYX BbIOPAHHLIX UMMEPCUOHHBLIX XuAKocTen (cMm.6.2.2.9) B konbe
(cm.6.2.2.8), uT0ObI MONYYUTH CMECh, NAOTHOCTL KOTOPOW OyAEeT MeHbLUe NNOTHOCTM 06pa3yos. TwarensHo
CMELUMBAIOT >KMAKOCTWU, A0BOAAT CMeCb A0 Temnepatypbl (23 + 0,1) °C, KOTOpyl0 noaaep>xusaior
NOCTOSIHHOM.

6.2.4.1.2 Cesa3biBaloT 06pasew AN UCMLITAHWIA B y3en, MOMELLAIOT €ro B CMECh XXUAKOCTEN, yaansiorT
BO34yX (neaapupyiot) nog Bakyymom 60 rlla, nogaepxuBasi Bakyym B TEYEHUE HE MEHEE 2 MUH.

6.4.2.1.3 [o6aBnAlT NOCTENEHHO HECKONbKO Kanemnb 6onee nroTHOM XUAKOCTU NPU NOMELUUBAHUU,
ytoObl O0becneunTb TwWaTENnbHOE CMelwmBaHue. pouecc NpoAOIMKAIT A0 Tex nop, noka obpasey He
OKaXeTCSsl BO B3BELLEHHOM COCTOSIHUM nocepeanHe KonoObl. BuiaepxuBatotr B Te4eHun 5 muH. Ecnu obpasey
TOHeT, A00aBNAIOT HECKONbKO kanenb Gonee nnoTHom Xxwuakoctu. Ecnu o6pasey BcnnbiBaet, 4o6aBnsaoT
HECKOJIbKO Kamnenb MeHee NIIOTHOW XXMAKOCTM A0 TeX Mop, noka obpasel He nepecTaHeT nepemeLlaThbes.
dUNbLTPYIOT CMECb XMAKOCTEW W OnpeaensioT MNMAOTHOCTb C MOMOLWbID NUKHOMETpa (cm.6.2.2.2) B
coorBeTcrBun ¢ UCO 1675 unu ¢ nomoubio apeomeTpa (Cm.6.2.2.2).

4
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6.2.4.2 Metog B2

6.2.4.2.1 TOTOBAT CMECU UMMEPCUOHHBIX XKuaKkocTei (cM.6.2.2.9) B 3a4aHHOM AuanasoHe nioTHOCTeN
¢ npupalleHusmMu Ha 0,2 r/cm3. OnpeaensioT MMOTHOCTb KaXKOOM CMecu C NOMOLIbIO NMUKHOMETpa B
coorBeTcTBUKN C MCO 1675 nnu ¢ NOMOLLBIO apeomeTpa, OTMeYasn TemnepaTypy, NPu KOTOPO NPOBOAUNMUCH
ucnbiTaHns. B cnyvyae Heo6XoaAMMOCTM MOXHO [00aBUTb HEGOMbLUOE KOMMYECTBO CMAayuBaloOLLEro
BELLECTBA.

6.2.4.2.2 HanonHaT WwecTb Npobupok BMECTUMOCTbIO 5 cM® (CM.6.2.2.3) pasnuuHbIMU CMECSMU
Xuakocteil obbemom 2,5 cm3. BBogAT B Kaxayw nNpobupKy HEKOTOPOE KOMUYECTBO MENKO MOPYOneHHbIX
YrNepoaHbIX BOMOKOH, 4OCTATOYHOE, YTOOLI NOKPLITL BynaBoYyHyto ronoeky (npumepHo 100 Mkr). 3akpbiBaloT
npo6upku npobkamu, 3HEPrMYHO BCTPSAXUBAIOT M BbIAEPXKMBAIOT NPOBUPKM NpW TOM ke Temnepartype, npu
KOTOPOM BbINOMHANUCL ONPEAEneHns NNoTHOCTEN PacTBOPOB.

6.2.4.2.3 Yepes 60 muH HABMIOAAIOT NONOXEHME BOMNOKOH B Npobupkax Ha 6enom doHe.

6.2.4.2.4 MNOTHOCTb HUTWU ONPEAENAT N0 MMAOTHOCTUM CMECH, B KOTOPOW GONBLLUMHCTBO BOJIOKOH
YAEPXKUBAKOTCA BO B3BELLEHHOM COCTOSHUM.

6.2.5 MNpeacraBneHue pesynbTaToB

MNOTHOCTE HUTW U3 YITIEPOAHOIO BOMOKHA BLIPAXAIOT B rpamMmMax Ha CaHTUMETp KyGudeckuin unu B
Kunorpammax Ha MeTp KyGu4eckui.

6.3 MeTtop C: KonoHka ¢ rpagueHTOM NNOTHOCTHU

6.3.1 NMpuHumn

MeToa OCHOBaH Ha HabnoAeHUM PaABHOBECHOrO MOnNoOXeHust obpasua ana ucnbiTaHuk B cronbe
KUAKOCTH, UMEIOLLEM NIUHENHBIA rpagUeHT NNOTHOCTHU.

KonoHkM ¢ rpagueHTamu nroOTHOCTM SABMAKOTCA cTonGamu >KUAKOCTEN, MNNOTHOCTb KOTOPbIX
BO3pacTaeT PpaBHOMEPHO OT BEPXHEW YacTh cTonba K HUXHEN.

6.3.2 ObopyaoBaHue U marepuarnbl

6.3.2.1 KonoHka ¢ rpagMeHToM MAOTHOCTU, COCTOSLLAA M3 BEPTUKANLHOW rpagyupoBaHHON TpyOku,
OTKPbITOW C BEPXHEro KOHUa, ANWHON npubnusutensHo 1 M, gnametpom ot 40 o 50 MM, OKpY>XEHHOM
BOASIHOM 060OMOYKON, nMpu noaaepxveaemon Temnepartype (23 £ 0,1) °C. Y gHa KOMOHKW pacnonaraeTcs
BEAEPKO W3 HEpXaBeloLweil cranu, WU30NIMPOBAHHOE OT MCMONb3YEMBIX >XUAKOCTEW, KOTOPOE MOXHO
NOAHUMATb U OMYCKaTb B KONTIOHKE C MOMOLLIbIO MPOBOOKU.

6.3.2.2 Cepusa kanmbpoBaHHbIX CTAaHAAPTHLIX MOMNSABKOB AUMaMETPOM NPUONU3UTENLHO OT 5 A0 6 MM,
Tpebyemoro amanasoHa nnoTHOCTEN, M3MEPEHHbIX Npu Temnepartype 23 °C ¢ TOYHOCTbIO A0 OAHOW YacTh
Ha AeCATb ThiCAY.

6.3.2.3 OBopyaoBaHue ANs HAMOMHEHUST KOMOHKM, BKIoYatoLee cudOH, 3anopHbIA KPaH, CTEKISAHHYIO
TpyOKy, ABYXIIUTPOBLIN COCYA U MarHUTHYIO MELLarnKy.

6.3.2.4 NMMepCUOHHbIE XXMAKOCTU. TUNOBLIMW CMECSAMU ABMSAIOTCA CNeayoLme:

- aTaHon, 6pomodbopm (ananasoH nnotHoctu ot 0,81 4o 2,89 r/icm3);

- XNopua UmMHKa, Boaa (ananasoH nnotHoctu ot 1,00 go 2,00 r/cm3);

- TPUXNOP3TaH, aTuneHambpomug (ananasox nnotHoctu ot 1,35 7o 2,18 r/’cmd);

- YeTbIPEXXNOPUCTLIN Yrnepoa, aTunenauépomua (guanasoH nnoTHoctum ot 1,59 Ao 2,18 ricm3);

- YeTbIpEXXNOPUCTLIN yriepoa, 6pomodopm (anana3oH nnotHocTu ot 1,59 Ao 2,89 r/cm3).

NPEQYNPEXOEHUE — Mpu pa6oTe ¢ 3TMUMM XUOKOCTAMM He0OXoAUMMO cOOnMIoAaTh npaBuria
TeXHUKM 6e3onacHoOCTM.

6.3.3 OGpasubl Ans UcnbITaHUNA

BepyT o6pasubl maccor ot 1 4o 10 Mr (B 3aBUCUMOCTHN OT MacChl HA €AUHULYY ANWHBI) U MOTPYXXAloT B
MEHee MNOTHYK M3 ABYX XMAKOCTEWH He MeHee yem Ha 10 MuH, cneas 3a Tem, 4ToObl BCE BO3AYLUHbLIE
ny3bIPbKK ObINK yaaneHs.l.

Kaxxgomy o6pasuy npuaailoT noaxoasiyio opmy AnsA NOrPyXeHUs B KONOHKY. BbiOpaHHas dopma
JOMKHa COOTBETCTBOBATL TUMY UCMLITYEMOrO yrnepoAHOro BonokHa. Hanbonee noaxopaswen popmont ans
BOJTOKOHHOI HUTU ABMAETCA y3emn unm ayra.

6.3.4 Mpoueaypa

6.3.4.1 YcTaHaBnMBaloT KONOHKY C rpagueHTOM NNOTHOCTN B COOTBETCTBUM C [NpunoxxeHuem A.

6.3.4.2 OCTOPOXXHO MOFPYXAlOT UCTILITYEMbI 0Opa3eL] B KOSIOHKY CBEPXY M XAYT, KOr4a OH OnyCcTUTCS
U OOCTUTHET pAaBHOBECHOIO nonoxeHus. Heobxoaumo cneautb, 4TOObI HUTU HE MNOAHMMANUCL HA
NMOBEPXHOCTb, M Ny3bIpbKU BO3yXa HE nonanu BHYTpb obpasua.

6.3.4.3 Tlpn [OOCTMKEHWM pPaBHOBECUSI PErucTpupyloT [AerneHne KOJIOHKU, COOTBETCTBYIOLLEee
paBHOBECHOMY MONOXeHU0 obpasua, U onpeaensloT COOTBETCTBYIOLLEE 3HAYEeHMEe MIOTHOCTU Mo
rpagympoBOYHON KPUBOM KONOHKU.
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MpumeyaHne—Bpems, HeobxoauMoe ANt AOCTUKEHUS PABHOBECUS, MOXET GbiTb PasHbM, OT HECKOMbKUX
MUHYT 40 HECKONbKMX Yacos. JTo ByaeT 3aBuceTb OT (hopMbl 06pasLa, rpagueHTa NNOTHOCTU B KOMOHKE U TpeGyeMoi
TOYHOCTH.

Heobxoanmo un3berate KOHTaKTa ucnbiTyemMoro obpasua co CTeHKkamMu KOMOHkU M ¢ obpasuamm,
OCTalOLMMUCA B KOMOHKE MOcne NpeabiayLLMX UCTILITAHWA, YTO MOXET NPUBECTU K CHKEHUIO €ro CKOPOCTH
¢cB060AHOIO NepeMeLleHus.

6.3.4.4 C nomowpbio Beaepka, NpefHa3Ha4YeHHOro ANs yaaneHusa Mycopa u3 KONOHKW, W3BNEKaloT
pasgenuBLUMEC HA COCTaBHble 3fleMeHTbl obpasubl. Bo u3bexaHuwe HapylleHws rpagueHta B KOSIOHKE
Heob6Xxo0aAUMO BbINOMHATL 3TY NPOUEAYPY MEATEHHO.

7 Bocnpou3sBoguMocCTb

BocnpoussoaAMMOCTb  AaHHLIX METOAOB  MCMbITAHMA  HEW3BECTHA, MNOCKOMbKY HET  AaHHbIX
MexnabopaTopHbIX MCNbITaHWi. [locne nonyyeHus pe3ynbTaToB MexXJ1abopaToOpHbIX MCNbITAHWI NPy
CreayloLeM TEXHMYECKOM MEepecMOoTpe cTaHjapTa B TeKCT ctaHgaprta Oyaer gob6aeneHo 3asBneHue O
BOCMPOU3BOAUMOCTH.

8 MpoTokon ncnbiTaHui

MpOTOKON UCMbITaHUI AOSMKEH COAEPXKATb CREAYIOLLYIO MHOPMaLUIO:

a) CCbISIKY Ha HACTOALMI CTAHAAPT;

b) BCe AeTanu, HeobxoaumMble Anst uaAeHTUUKaALMKU NCILITYEMbIX 06pa3LI0B BOJIOKOH;

c) MCNONb30BaHHbLIN MeToa (A, B1, B 2 unu C);

d) Hanuyue annpeta WUCNbLITYEMOrO BOJIOKHA (ECMM annpeT yaansnu, TO Kakon metoa Obin
MCMonbL30BaH ANs 3TOro);

e) MCMONb30BAHHYIO napy >uakoctei (Metoasl B1, B 2 u C) unu MMEPCUOHHYIO XMAKOCTb U

ee NNoTHOCTb (MeToa A);

flumcno o6pasuoB AN UCTLITAHUI;

9) cpefHee 3HaYeHWe NNOTHOCTK, OKpyrneHHoe ao 0,01 r/ems;

h) onucaHve NGO onepauuu, He YCTaHOBIEHHOW B HACTOALWUEM CTaHAaapTe, a Takke Bce
OTKMOHEHUS OT YCTAHOBIIEHHOW NPOLEaypbl, KOTOPble MOrfK Obl NOBNMATL HA PesynbTarbl.
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MpunoxeHue A
(obasarenbHoe)

MoaroToBKa KOSIOHKU € rpaANeHTOM NAOTHOCTU

A.1 MpuHuMn

MoxHo ncnonb3oBaTk ABa crocoba NoAroTOBKW KOMOHKW C rpafMeHTOM NNOTHOCTU, Ucnonk3yemoi B metoge C.

B nepsomM crnocobe [pucyHoK A.1 a)] KONMOHKY 3amofHAIOT CBepXy XWAKOCTAMU MOCTENEeHHO yMeHbllatoLlencst
MIOTHOCTU, KaXAoMN XWMAKOCTW [aloT cTekaTe MO BHYTPEHHed MoBepXHOCTW TPpyBKkW Tak, 4ToObl OHa pacnonaranacb
nosepx 6onee NNOTHOW XUAKOCTH, YKE HANUTON B KOMOHKY.

Bo BTOpom crnocobe [pucyHOK A.1 b)] KOMOHKY 3anonHAT OT AHa XUAKOCTAMU NOCTENeHHo yBenudmBaroLleica
NAoTHOCTU. Kaxzasi nocnegyrowas XMAKOCTb BEITECHAET YXKe HaNUTYO XUAKOCTb MEHbLUEW NNOTHOCTU B HarpaBrieHnu
K BEPXY KOMOHKM.

A.2 NpoBeaeHue ucnbiTaHUA

A.2.1 YcTaHaBnuBalT obopyfoBaHWe, Kak noKka3aHo Ha pucyHke A.1 a) unu pucyHke A.1 b). YcTaHasnusatot
TemnepaTypy TepMmocTaTta Ha yposHe (23 £ 0,1) °C.

MorpyxatoT Begepko (cM.6.3.2.1) ¢ kanubpoBaHHbIMU NonnaskaMmn (cM.6.3.2.2) (NpeAnoYTUTENbHO BOCEMb LUTYK)
Ha JHO KOMOHKM.

A.2.2 TOTOBAT 3TalloHHblE XMAKOCTU L1 (Gonee Bbicokas nnoTHocTb) U L2 (Bonee HW3kaa NNOTHOCTb). B
3aBNCUMOCTM OT XenaeMoil NPeLUnsMOHHOCTU 3TU STamnOoHHbIe XWAKOCTU MOryT ObiTb NUBO UCXOAHBIMU XUAKOCTAMM,
nn6o cMecsMM, NNOTHOCTb KOTOPLIX OXBaTbiBaeT AManasoH MNNOTHOCTEH UCTLITYeMbIX BONOKOH. YeM Boiwe TpebyeTcs
TOYHOCTb, TeM Bornee y3KUM AoMmKeH BbiTh OXBaThIBaOWUIA JUana3oH NNOTHOCTE.

OBbI4HbI J1anasoH NROTHOCTEN ANSA KOMOHKM AMUHO 70 cM uMeeT npupatlerne Ha 0,05 riemS.

A.2.3 HanonHsioT cocyabl A 1 B XUAKOCTBIO L1 UMK XXUAKOCTBIO Lo, Kak NMOKa3aHo Ha pucyHke A.1 a) Unn pucyHke
A.1 b). Kaxgblil cocyq fommxkeH coagepxaTe 0ObeM XUAKOCTU, paBHbIN UIin 6oree NonoBuUHL 06bEMa KONOHKA.

HaunHatoT ¢ nepeMeLLMBaHNSA XUAKOCTU, KOTOpas pacnonoxeHa 6nuxe K KOroHke. 3anonHalT cndoHbl S1 n Sz
[pucyHok A.1 a@)] unn oTKpbIBatoT KpaHbl R1 1 R2 [pucyHok A.1 b)] Tak, YTo6bl BpeMsi HanoNHEHUs1 COCTaBUNO NPUMEPHO 2
u.

B crny4ae cnocoba, unntocTpalnein KOTOPOMY CIYXWT pucyHoK A.1 a), cdepuueckue NONNaBKA HaYUHaKOT
NOAHUMATLCS C OTKPLITOW MOBEPXHOCTLIO XUAKOCTU U 3aTEM pasfensioTcs OAWH OT ApYroro B Mopsiike Bo3pacTaHus
NAOTHOCTH.

B cny4ae cnocoba, unntocTpaymein KoTopoMy CryXuT pucyHok A.1 b), cchepudeckne nonnaBku NogHUMAIOTCH OT
OCHOBaHMA KOJTOHKN NOCTENeHHO B NopAAKe yBelTUYeHUA NITOTHOCTU, U 3aTeM cnegyeT nogbveM YpOBHA XKUAKOCTU.

A.2.4 3akpbiBaloT KOSMOHKY NMPOBKONR W BhigEpXUBAIOT Npy TeMnepaTtype TepMmocTtaTa (23 £ 0,1) °C B TeueHue He
MeHee 24 4. [1o UCTeveHUn 3TOro nepuoga U3MepSItOT C TOYHOCTBIO 40 MUNMUMETPa PaccTOsHWE OT KaxKoro nornsaska
[0 OCHOBaHWA KOMOHKM U CTPOAT rpadpuK 3aBUCUMOCTM PaBHOBECHOMN BLICOTLI OT NNOTHOCTU. Ecnu rpaduk He obpasyeT
MPAMYIO NMHUIO, TO MpoLeAypy 3amnofiHEHWs NOBTOPstOT. CpoK AeHCTBUSI KONMOHKU COCTaBNseT NpubnusntensHo oAuH
MecsiLl, Mocrne Yero KoroHka TepsieT NIMHERHOCTb.

P 32
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a) HamnomnHeHue cBepXy
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b) HanonHeHue cHU3y

71— MarHnTHasa mewanka; Cocyn A: xugkocTb L1 6onee Bbicokoit nnoTHocTH; Cocya B: xuakocTb L2 Gonee BLICOKOM
NNOTHOCTK, 2 — TepMocTaT, 3 — Kanunnap KacaeTcs BHYTPEHHEN NOBEPXHOCTU KONOHKU; 4 — KONoHKa;
5 — BoasHasa obornoyka ¢ TepMoCTaTU4ECKUM perynmpoBaHueM; 6 — KannbpoBaHHble cpepudeckine nonnasku

PucyHok A.1 — Cxema noAroTOBKW KONOHKW € rpagMeHTOM MIOTHOCTU
METOLOM HENPEpPLIBHOrO HaNoMHEeHUA
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Mpunoxexnune A
(cnpaBo4Hoe)

CBe,EleHMil 0 COOTBETCTBUU CCbIUTOYHbLIX MeXAYHAPOAHbIX CTaHAAPTOB HALUUOHAJIbHbLIM CTaHOAPTaAM
Poccuitickon ®epepaumnm (M AeUCTBYIOWMUM B 3TOM KaYeCTBe MeXrocyaapCTBeHHbIM CTaHAapTam)

Tabnwuya OA. 1

O60o3HauYeHMe CChINIOYHOro
MeXAyHapoaHOro ctTaHgapTa

CteneHb
COOTBETCTBUSA

O6o3Ha4eHNe N HanMeHoBaHue
COOTBETCTBYHKOLLEro HanoHanbHOro ctaHgapTta

NCO 291:1973

*

NCO 1675:1998

*

MCO 10548:2002

*

*COOTBETCTBYIOLUMIA MEXIOCYJapCTBEHHEIA CTaHAapT oOTcyTcTByeT. [0 ero yTBepXAEHWS peKoMeHZyeTcs
MCMONb30BaTh MEPEBOA Ha PYCCKWiA A3bIK AaHHOTO MEeXAYHapOAHOro cTaHaapTa. NepeBof LaHHOrO MeXAyHapOoAHOro
cTaHpapTa HaxoauTes B OefepansHOM MHPOPMALMOHHOM DOHAE TEXHUYECKUX PErNamMeHTOB U CTaHAapTOB.
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