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FOCT 2160—2015

MNpepncnosune

Llenn, ocHOBHblE NPUHLMMbI 1 NOPAAOK NPOBeAeHNs paboT Mo MexXrocyfapCcTBeHHON cTaHgapTusauum
yctaHoBneHol FOCT 1.0—92 «MexrocyaapcTBeHHasa cuctema craHgaptTusaunum. OCHOBHbIE MOIOXEHUA» Y
FOCT 1.2—2009 «MexrocygapcTBeHHaa cuctemMa ctaHgaptusauuu. CTaHOapTbl MeXrocyfapCcTBeEHHbIE,
npasuia ¥ pekoMeHAauuMnm no MexXrocyfapcTBeHHOM cTaHfapTusauuu. MNpaBuna paspaboTku, NPUHATUA,
NpUMeHeHUs, 06HOB/IEHNS Y OTMEHbI»

CBefleHnsa o ctaHpapTe

1 NMOArOTOBJIEH depepanbHbIM rocyfapCTBEHHbIM YHUTapHbIM MNpeanpusaTnem «Bcepoccuiickuii
Hay4Ho-1ccnenoBaTenbCKUii MHCTUTYT CTaHAapTu3aunm MaTepuanoB 1 TexHonoruii» (®ryrn «BHUN CMT»)
Ha OCHOBE CO6CTBEHHOM0 ayTEHTUYHOrO NepeBoAa Ha PYCCKUIA A3blk CTaHAapTa, yka3aHHOoro B MyHkTe 5

2 BHECEH ®depgepanbHbiM areHTCTBOM MO TEXHUYECKOMY peryavpoBaHuio u metponorum (PoccTaH-
AapT)

3 MPUHAT MexrocyfapCTBEHHbIM COBETOM MO CTaHAapTu3auuun, MeTposiorun u ceptudmkauun no
nepenvcke (NpPoTokos oT 12 Hosi6psA 2015 r. No 82-I1)

3a NpuHATME NPOrosiocoBanu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kopg cTpaHbl CokpalleHHoe HavMeHOoBaHWe HaLoHaNbHO opraHa
no MK (MCO 3166) 004-97 no MK (MCO 3166)004-97 no cTaHgapTmsauum
Benapycb BY FocctaHpgapTt Pecny6nukn Benapycb
Knprususa KG KbipreisctanHgapt
Poccusa RU PoccTtaHgapTt

4 TMpukasom defepanbHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuio U Metposiorumn ot 21 mapTta
2016 r. No 195-cT mexrocygapcTBeHHbIi ctaHgapT FOCT 2160—2015 (ISO 5072:2013) BBeA€EH B AelicTBNE
B Ka4yeCTBe HalMoHa/IbHOro cTaHgapTa Poccuiickoli degepauny ¢ 1anpensa 2017 r.

5 HacTtoswui ctaHgapT aBnsieTca MoANMULNPOBAHHBIM N0 OTHOLLEHWNIO K MEXAYHapoAHOMY CTaHaapTy
ISO 5072:2013 Brown coals and lignites — Determination oftrue relative density and apparent relative density
(Bypble yrav u nuriuTel. Onpegenerne AecTBUTENbHOW OTHOCUTENbHON NNOTHOCTU U KaXyLLeincs 0THOCK-
TeNbHOM NNOTHOCTK). MpKn 3TOM AONOMHUTE NbHbIE MOMIOXEHUS, BKIIOYEHHbIE B TEKCT CTaHAapTa Ans yyeta
noTpe6HOCTEN SKOHOMMKM W/MNN OCOGEHHOCTEN MeXrocyAapCTBEHHOW CTaHAapTusauuun, BblAeneHbl Kyp-
CVBOM.

HanmeHoBaHVe HacTosLWero ctaHgapTa U3MeHeHo OTHOCUTE/IbHO HauMEHOBaHWUS yKasaHHOro Mexay-
HapofHOro cTaHgapTa Ana npueefeHus B cootsetctene ¢ FOCT 1.5 (nogpasaen 3.6).

MexayHapoaHblli cTaHgapT ISO 5072:2013 paspaboTaH TexHuueckum komutetom 1504C 27 «TBepaple
MUHepasnbHble TonAuBa», nogkomutetom SC 5 «MeToAbl aHanu3a».

MepeBof c aHrIMIACKOTO fA3bika (en).

CcblIfiKM Ha MeXAyHapoaHble CTaHAapThl, KOTOPbIE NPUHATBI B KAYECTBE MEXToCyAapCTBEHHbIX cTaHAap-
TOB, 3aMeHeHbl B pa3gene «HopMaTuBHbIE CCbIIKM» 1 B TEKCTE CTaHAapTa CCbl/IkaMu Ha COOTBETCTBYOLLME
MeXrocyapCTBEHHbIE CTaHAapThl.

CTeneHb cooTBETCTBUA — MoAncuymposaHHas (MOD)

6 B3AMEH IOCT 2160—92



FOCT 2160—2015

WNHopmaLumsa 06 UsSMeHeHnAX K HacToAWweMy cTaHAapTy Ny6/1MKyeTCA B eXXerogHoM UHMOPMaL MoH-
HOMYykKa3aTene «HalnoHanbHble CTaHAapPThi», aTe KCT MU3MEHEHWI M NONPaBOK — B @XeMeCA4YHOM MHAOop-
MauMOHHOM yKa3aTenie «HaumoHanbHble cTaHAapTbli» B cnyyaB nepecMmoTpa (3aMeHbl) UM OTMEHbI
HacToAlWero craHjgapTa COOTBeTCTBYlOWee ysefoMeHne OyaeT oOny6/IMKOBAHO B €XeMeCAYHOM
MHOpMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHAapTbl». CoOTBeTCTBYOUW Aa UHopmauus, yse-
[OMNIEHNE NTEKCThl pasMellalnTca Takxe BH(popMaLyoHHolicucTemMe 061LerononbL308BaHns — Ha ou-
LunanbHoM caiiTe ®defepasbHOrO areHTCTBa N0 TEXHUYECKOMY PEryMpoBaHnio U MeTPOorun B CETH
MHTepHeT

© CtaHgapTuHdopm. 2016

B Poccuiickoii ®efiepanyum HacTosALLMIA CTaHAAPT HE MOXET 6bIThb MOTHOCTbIO UM YACTUYHO BOCNPOU3Be-
[eH, TMPaX1poBaH U pacnpocTpaHeH B KauyecTBe OhMLMaNLHOTO n3gaHus 6e3 paspelueHust degepanbHoro
areHTCTBa Mo TEXHUYECKOMY PEryIMPOBaHUI0 1 METPOIorMu
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BsepeHune

MNOTHOCTb ABNSETCA OAHON M3 BaXKHENLWNX (DU3NYECKNX XapaKTePUCTUK TBEPAOro TOMnBa.

MNOTHOCTbIO Ha3biBAOT MacCy, 3ak/lOYeHHYl B eAuHuue obbema BeljecTBa. [ AUCNEPCHBIX U
NOPUCTbIX TS, KKOTOPbIM OTHOCAT YIW, Pa3NnyatoT 4elicTBUTENBbHYIO U KaxyLLytoca nnoTHocTu (TOCT 17070).

[elicTBUTENbHYIO 1 KaXYLLYCSA NAOTHOCTU UCNONb3YIOT A1 TEXHOMNOrMYECKNX pacyeToB, Npu BblumnC-
NleHnn 3anacos yrnei B Hegpax, Npy yCTaHOBMNEHUW KonnyecTBa A0ObITOro TONAuBa, a Takxe A4ns pacuyeta
nopucTOCTK yrnei.

HacToawuii ctaHgapT vMeeT cnegyloume oTAnYns oT NMPUMEHEHHOTO B HEM MeXAYyHapOAHOro CTaH-
papta ISO 5072:2013:

- B06nacTb pacnpocTpaHeHUs BKIOYEHbl BCe BUAbI TBEPA0r0 MUHEPasIbHOro TONINBA,;

- 0603HavYeHNst NokasaTenen n MHAEKCbI NpMBeAEHbI B COOTBETCTBUE € TpeboBaHnsamn FOCT27313.

Mpn coxpaHeHWN CyLLHOCTW MeToAa onpeeneHns f4eicTBUTeNbHOW NAI0THOCTY B NpoLeaypy BHECEHbI
N3MEHeHWs, COOTBETCTBYIOLLME YCNIOBUAM UCNbITAHWA, MPUHATLIM B Poccuiickoin epepaunmn nctpadax CHI .
a UMEHHO;

1) onpepeneHve OelCTBUTENbHOW MIOTHOCTM NPOBOAAT Npu TemnepaType (20.0 £0,1) X B3ameH
pernameHTMpPOBaHHON MeXAyHapoAHbIM cTaHhapToM TemnepaTypsl (25,0 +0.1) X :

2) npu onpegeneHn BMECTUMOCTU NMUKHOMETPa BMECTO pacTBopa cmayusartesis UCnosb3yoT AUCTUN-
NIMPOBaHHYI0 BOAY, TaK Kak NJ0THOCTb ANCTUAIMPOBAHHOWR BOAbl Npu 20,0 X — BeNnYMHa TOYHO YCTaHOB-
NeHHas;

3) BkayecTBe MMKHOMETPUYECKOW XNAKOCTY [ONyCKaeTCa NCNOob30BaHVe 3TU0BOro cnypTa.

OnpefeneHne kaxylLueics NI0THOCTN AONOIHEHO anbTepHATUBHbLIMU NpoueaypaMu, NPUHATbIMK B PP
n ctpaHax CHI. HO He U3MEeHSAILLUMY CYLLIHOCTb METOAA U ero NPeLn3noHHOCTb, & UMEHHO;

1) pobasneH MeToA rmapocTaTMyeckoro B3geLlnBaHmna ¢ napatuHMpoBaHmeM KyCKoB TOM/IMBA,;

2) pob6asneH cnocob 3anosiHeHUA NOP U TPeLH KYCKOB Y norpyxeHmem npo6 B Bogy 6e3 npume-
HEeHMA BaKyyMHOro aKcukaTopa.

CTpyKTypa HacTOSILLero MexrocyAapCTBEHHOIO cTaHjapTa aHasiormyHa CTPYKType MexayHapogHOro
cTaHfaprta. Hymepaums CTPYKTYPHbIX 3/IEMEHTOB COXpaHeHa. YkasaHHble AO0MNoJIHUTe bHble TpeboBaHusA
Bblfe/IeHbl KYPCUBOM.



MonpaBka k MOCT 2160—2015 (ISO 5072:2013) TonnueBo TBEPAOE MUHepanbHoe. OnpegeneHve gei-

CTBUTE/IbHON U KaxyLllelics NN0THOCTH
B kakom mecte HanevaraHo

Mpepucnosue. Tabnuua corna- — YkpauHa
coBaHus

(MYC No 3 2020 1)

[omkHo 6bITb

UA MU1H3KOHOMPa3BUTUA
YKpauHbl



rOCT 2160—2015
(ISO 5072:2013)

M E X T OCVY 4 APC CTHUBEHH®bB 1 C TAHOAPT

TOMNAMBO TBEPAOE MMHEPAJIbHOE

OnpepeneHvne AeliCTBUTENbHONW U KaxyLelica NA0THOCTH

Solid mineral fuel. Determination of true and apparentdensity

faTtaBBegeHna — 2017—04—01

1 O6nacTtb NpUMeEHeHUSA

HacToswuii cTaHAapT pacnpocTpaHseTcs Ha yrv 6ypble, KAMEHHbIE, IMTHUTBI. AHTPAaLUTLI, roployne
cnaHubl, 6PUKeTbI, NOPOAHbLIE NPOC/IONKNA, CONPOBOXAatoLWMe NNaCThl YT (qanee — TBepPA0e MUHEPab-
HOe TON/IMBO) ¥ yCTaHAB/NMBAET:

- NMUKHOMETPUYECKNI MeTOA onpeaeneHvsi AeliCTBUTENIbHON NIOTHOCTY C MCMOJIb30BaHMEM BOAHbLIX
pacTBOPOB cMauvBaTenei UM 3TUN0BOTO CNUPTA;

- MeTof rMapocTaTMyeckoro B3BeLUMBAHUS A1 ONpPeAeneHnst KaxyLleica NIoTHOCTW C HacbIWeHeMm
nop U TPELLMH BOAOI 1 C NapadMHMpOBaHNeM KyCKOB TON/nBa.

2 HopmaTuBHbIE CCbI/IKK

B HacTosiWwem cTaHfapTe UCMO/Ib30BaHbI CCbINIKM Ha cneayloLne MexrocyapcTBeHHble cTaHAapThl:

FOCT61—75PeakKkTnBbl. Kucnorta ykcycHasa. TexHuyeckue ycnosus

FOCT OIML R 76-1—2011 lNocypapcTBeHHas cuctema obecnevyeHus eamHCTBa uU3MepeHuii. Becobl
HeaBTOMaTuyeckoro gelictema. Yacte 1. MeTponoruyeckue n texHmyeckne tpebosaHus. NcnoitaHus

FOCTISO 589—2012*Yronb kameHHbIn. OnpegeneHve obuei Bnaru

FOCT 1770—74 (MCO 1042—83, ICO 4788—80) lMocypa mepHass nabopaTtopHas cTeknsHHas.
Limnuugpel, MeH3ypku, Konbbl, npobupkn. O6LLne TEXHUYECKME YCOBUSA

FOCT 3306—88 CeTku cKBagpaTHbIMY A4elikamun 3 ctanbHON prdd/IeHON NPOBOIOKU. TEeXHMUYEeCcKue
ycnosus

FOCT ISO 5068-1—2012* Yrnu 6ypble n NUrHUTbI. OnpegeneHve cogepxawus snarn. Yactb 1
KocBeHHbI rpaBuMeTpruyeckuii MeTo onpegeneHus obueri snaru

FOCT5962—2013 CnuUpT 3TUNOBbIN PEKTUUKOBAHHbI N3 MULLLEBOTO Cbipbsi. TEXHUYECKUE YC/TOBUS

FOCT 6613—86 C0TKM NPOBOJ/IOYHbIE TKAHbI€ C KBaApaTHbIMU Syeiikamm

FOCT6709— 72 Boga guctunnmposaHHas. TexHU4eckune ycioBus

FOCT8433—81 BeuwecTtBa scnomorartesnbHble OlN-7u OlM-H0. TexHnyeckue ycnosus

FOCT 9147—80 NMocypa n obopynosaHne nabopaTopHblie hapcthopoBblie

FOCT 10742—71 ¥Yrnn 6ypble, KamMeHHble, aHTpaLuuT, ropioyve cnaHubl U YyronbHble GpUKeTbI.
MeToabl oT60pa MNOATOTOBKM NPo6 AN nabopaTopHbIX UCMbITAHWUIA

FOCT 13867—68MpoaykTbl xuMmuyeckme. O603Ha4YEHNE YN CTOThI

FOCT 17070—2014 Yrnn. TepMuHbI 1 onpegeneHus

FOCT22524—77TIMKHOMETpPbI CTEKNAHHbIE. TexHnyeckne ycnosus

* Ha Tepputopumn Poccuiickoit ®epepauunmn aeilicteyet FOCT P 52911—2013 (MCO 589:2008. NCO 5068-1:2007)
«Tonnueo TBepAo0e MuHepanbHoe. Onpegenexne obwei Bnarn*.

N3paHne opuymnanbHoe
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FOCT 23683—89 MapadunHbl Heh TAHbIE TBEpPAbIe. TexHuyeckne ycnosus

FOCT 25336—82 lMocyna n obopyaoBaHue nabopaTopHblie CTeKAAHHble. Tunbl, OCHOBHblE Mapa-
MeTpbl N pasmepsbl

FOCT 27313—2015 TonnuBo TBepAoe MuHepanbHoe. O603HauyeHWe nokasaTeneil kayecTBa u
dopmynbi nepecyeTa pe3ynbTaToB aHann3a Ha pa3inyHble COCTOAHNS TONNBA

FOCT 33503—2015 (ISO 11722:2013. ISO 5068-2:2007) Tonnueo TBepA0e MUHepasbHoe. MeToabl
onpefeneHns Bnarv BaHannTuyeckomn npode

NMpumeyaHune — lNpu NONL30BAHUM HACTOSALWMM CTAHAAPTOM LLes1eCO06pa3HO NPOBEPUTh [eliCTBUE CCbINOY-
HbIX CTaHAapTOB B MH(OPMALMOHHON cucTeMe O06LWeEro nosb30BaHUs — Ha oduuManbHOM caiiTe depepanbHOro
areHTCcTBa No TeXHWYECKOMY PeryiupoBaHuio  MeTpoNiorun B ceT IHTEpHET UK No eXeroAHoMy WH(OpPMaLUOHHOMY
ykasatenio «HaynoHanbHble CTaHAAPTbl», KOTOPbIA ONY6MKOBAH N0 COCTOSIHUIO HA 1 itHBAps TeKyLWero roga, 1 no Bbinyc-
Kam eXXeMecsiYHOro MH(OpPMaLMOHHOro ykasaTens «HaunoHanbHble cTaHAapTbl» 3a TEKYL Ui rof. ECNM CCbINOYHbIN CTaH-
fapT 3amMeHeH (M3MEHEeH), TO MpW NOMb30BAHUM HACTOSAWMUM CTaHAAPTOM cfiefyeT PyKOBOACTBOBATHCS 3aMEHSIOLW UM
(M3MEHEHHbIM) cTaHAapToM. ECAN CCbINIOYHbIV CTaHAapT OTMEHeH 6e3 3aMeHbl, TO NOMIoXEHUE, B KOTOPOM faHa ccbifka
Ha Hero, NPUMEeHSIeTCs B 4acTu, He 3aTparvBalLL el 3Ty CCbinky.

3 TepMuHbI 1 onpeaeneHus

B HacToAwWweMm cTaHfapTe npuMeHeHbl TepMuHbl no FTOCT 17070. a Takke 0603HaYeHus nokasaTenei
N MHAEeKcoB K HUM — no FOCT 27313.

4 OnpepgeneHve AeicCTBUTENbHO NNOTHOCTU MUKHOMETPUUYECKUM METO[0M

4.1 CywHocTb MeTOofa

CyLHOCTb MeTOZa onpeaeneHuns AeiicTBUTENbHOM NI0THOCTY TBEPAOro TON/IMBA 3ak/toyaeTcs Bonpe-
OeneHny maccbl HaBECKN aHaIMTUYECKOl Npo6bl TON/IMBA B3BELUMBAaHWEM Ha BO3yXe N KOCBEHHOM onpeaene-
HUN [EeNCTBUTENIbHOrO 06bema HaBecku (3a BblUeTOM O6bema Mop) B3BELIMBAHWEM B MUKHOMETPUYECKON
XULAKOCTHU.

MuKHOMETpUYECKNA MeToa onpeaesieHust 4eNCTBUTENbHOr0O 06bemMa HaBECKM COCTOUT B 3aMO/IHEHUU
nop TonauBa MWKHOMETPUYECKON XUAKOCTbIO Npu Temnepatype (20.0 t 0.1) °C n onpegeneHnn pasHoOCTM
Mexay 06 bemMamMu XUAKOCTU B MMKHOMETPE C HABECKOW Ton/imBa 1 6e3 Hee.

B kauecTBe NMKHOMETPUYECKO XNAKOCTM MPUMEHSIOT XUAKOCTM, CHUXaKLWMe rmapodo6HOCTb TonmBa
1 yBenuumBatoLine ero cmaymBaemocTb: 0.5 %-Hble BOAHbIE PaCTBOPbI MOBEPXHOCTHO-AKTUBHbIX BELLLECTB UN
3TWI0BLIN CNUPT.

4.2 PeakTuBbl U maTepuansl

Mpv NpoBeAeHUN NCNbITaHWIA cneayeT NCNOoMb30BaTb XUMUYECKNE peakTHBbl, CTENEHb YACTOTbI KOTOPbIX
He HMKe u. 4. a.no FOCT 13867.

4.2.1 BopaauctunnvposaHHas nolf OCT 6709cBexenpokunsayeHHas.

4.2.2 CnupTaTtnnosbli no TOCT 5962.

4.2.3 Kucnota ykcycHas (CH3COOH) norOCT61.

4.2.4 PacTtBOp YKCYCHOI KMcnoTbl: 250 cM3ykcycHoW kncnoTsl (4.2.3) pacteopsaioT B 1am3Boabl (4.2.1).

4.2.5 CmauumBartenu n3 rpynnbl NOBEPXHOCTHO-AKTUBHbLIX BELLLECTB:

- 0/7-7n0OMN-10no FOCT 8433

- HaTpusl naypwuacynbdat (Hatpus gogeuuncynbgart. SLS) (C,2H25S 04Na).

4.2.6 BopgHble pacTBOpbl cMauuBaTtesneil koHueHTpauueli 0.5 % (no Macce): B cTakaH BMECTUMOCTbH
300—400 cm3nomewatoT 5 r cmaunBatens (4.2.5) n npunusatoT He6ObLWON 06beM ropsvein Bogpl (4.2.1).
Mony4yeHHbI pacTBOP NEPEHOCHT B MEPHYIO KONOY BMECTUMOCTLIO 1AM 3 0x/axaalT o KOMHATHON Temne-
paTypbl. 406aBNATANSA cTabunusaumm 3cm3pacTBopa yKCYCHOW KUCnoThl (4.2.4) ngonusatoT BOAY A0 METKU.

4.2.7 CTeknoTkaHb unu xnonyatobymaxHas TkaHb 6e3 BOpca, XOpPOLWO BhnuTbiBaloLWas snary, Ans
NPOTUPKM NUKHOMETpa nepej B3BeLUVBaHNEM.

4.2.8 dunbTpoBanbHasa bymara.

4.3 AnnapaTtypa

431 Becbl aHanuTuyeckne no FOCT OIML R 76-1 ¢ npesenom gonyckaemoli norpewiHocty +0,1 mr.
JlonyckaeTca ucnonb3oBaTb Apyrne BeCbl MNpU YC/MOBMM WX COOTBETCTBMA TpebOBaHUSAM HacCTOALLEro
cTaHfjapTa.

2
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4.3.2 TMukHomeTpbl Tuna MXK2. MK3 HomuHanbHol BMecTuMocTbio 50 cm3nolr O CT22524 nnnmepHble
KON6bl BMECTUMOCTbLIO 50 cM3cnpuTepTbiM M Npo6Kamu.

4.3.3 TepmocTaT BOASIHOW C MeLlankoii 1 TepMoperynupyoLein cucteMoin, obecneunBawlleli Tem-
nepatypy (20.01 0.1) BC.

4.3.4 BakyyMHblli 3KCUKaTOp B CO0OPE C BaKyyMHbIM HACOCOM.

MpnmevyaHune — Mcnonb3oBaHne BaKyyMHOro 3KcuMkaTopa npejnoyTuTenbHee Apyrnx cnoco6os Aerasayuu
npooGhl.

4.3.5 baHA BogsHas uav necyaHas.

4.3.6 TepMOMeTp PTYTHbIA CTEKNSAHHBIV C LeHol aenenust 0,1 °C n gnanasoHOM M3MEpPEHUs Temne-
patypbl oT 080 50 &C.

4.3.7 NabopartopHas cTeknsHHas nocygano FOCT 1770 TOCT 25336.

4.3.8 BopoHka xumnyeckas. KoHel, cTe6n npu BCTaBNEHUM BOPOHKN B MMKHOMETP AO/IKEH AoCTUraTb
cepefMHbl pacLUMPeHHOR YacTu MMKHOMEeTPa.

4.3.9 UeTtka 13 Bep6ntoXKbeN WeTWHbI. JuaMeTp LeTKN AO/MKEH ObiTb TakuMm, 4TOObl OHa CBO6GOAHO
npoxoawna BcTe6enb BOPoHkn (4.3.8).

4.3.10 MuneTka C TOHKO OTTSAHYTbIM KOHLLOM WUW CTEKNSHHBIW WNPUL, ¢ UrNoi ANna AoBefeHns obbema
NMUKHOMETPUYECKOW XMNAKOCTN A0 METKM NMUKHOMETpa.

4.3.11 Nopouyka unu 61KC ANS B3ATUS HABECKU.

4.3.12 CntanabopatopHblenoOCT6613CcHOMEpPOMCETKN BbICOKOWTOYHOCTU N3roToBeHns 02.

4.4 TpuroToBreHue Npoo6bl

[ns onpegeneHns AeiCTBUTENIbHON MIOTHOCTW WCMOJMbL3YIOT aHanMTuyeckylo npoby Tonnuea Kpyn-
HOCTbI0O MeHee 212 MKM. 0TOG6paHHYyl0 1 NpPUroToB/ieHHy0 B cooTBeTcTBUM ¢ TOCT 10742. lonyckaeTcs
1Mcnonb3oBaTh NPO6Y KPYNHOCTbLIO MeHee 200 MKM. NPOXOAsALLYI0 Yepe3 cuMTo ¢ ceTkoli 02 (4.3.12).

Mpo6a Ao/MKHa HaXo0ANTLCA B BO3AYLLIHO-CYXOM COCTOSIHUMW, AN1A YEro ee packnajbiBaloT TOHKMM ClI0eM
1 BblAEPXMBAIOT Ha BO3fyxe NPV KOMHATHOW TemnepaTtype B Te4eHMe MVHUMasbHOTo BPpeMeHN, Heobxoau-
MOTO A/151 [OCTMXEHNSA paBHOBECUS MeXAY BIaXHOCTbIO TONAnBa n atmocdepoit nabopatopuu.

Mepen B3aTMEM HaBeCKM MNpoby TwaTeNbHO NepemelnBaldT He MeHee 1 MWH. NpegnoyvTUTEsNbHO
MeXaHW4YecKnM crnocobom.

O/HOBPEMEHHO CO B3ATUEM HABECKW 15 UCMbITaHWUA OTOMpPaloT HaBeCKu AN onpedesieHns MaccoBol
40N BNarn B aHanutuyeckoin npobe no rOCT33503.

4.5 TpoBeaeHne ncnblTaHna

4.5.1 O6wWMe nonoxeHuns

45.1.1 Bce B3BeLUMBaHMS NTPOBOASAT C NpeAesioM fonyckaeMoii norpewHocTy £0.1 mr.

4.5.1.2 OnpepgeneHue aeicTBUTENbHON NJIOTHOCTY COCTOUT U3 CIEAYOLWMX onepauuii:

- ornpejenieHne BMeCTUMOCTU NUKHOMETPa;

- onpegesneHne NN0THOCTM NMKHOMETPUYECKON XULKOCTH;

- onpejgeneHve feincTBUTENbHOW NIOTHOCTY TBEPLOro TONAMBA C UCNO/b30BaHNeM BOAHOIO pactsopa
cmaumsatens (4.2.6) nam ¢ ucnosb3oBaHnemM aTUN0BOro cnupTa (4.2.2).

4.5.2 OnpepeneHne BMeCTUMOCTU NMUKHOMETpPa

B3BeLunBaloT YNCTbIN 1 CyXOli MTMKHOMETP CNPOGKOWA (T .). 3aNOMHAIT €ro YyThb HXKE METKN OXNakK4eHHO
80 20.0 °C guctunnupoBaHHoW BOAoW (4.2.1) n nomewiatoT B TepmocTart (4.3.3). Temnepartypa BoAbl BKOTOPOM
posefeHa 8o (20.0 £ 0.1) °C. YpoBeHb BOAbl B TepMOCTaTe A0/MKEH ObITb HEMHOIO HUXE MEeTKM NUKHOMEeTpa.
BblaepxusaloT NUKHOMETP B TepmocTarte 15—20 MuH. Iocne 3Toro yposeHb BoAbl B MUKHOMETPe A0BOAAT A0
MeTKN AUCTWANNPOBAHHOW BOAONW M3 3amacHOro nNuKHOMeTpa, HaxoAsLierocs NocTOSHHO B TepmocTaTte, ¢
nomoLLbio NMNeTky nnu wnpuua (4.3.10). N3Anwwkn BoAbl UAN Kanan ¢ BHYTPEHHWX CTEHOK ek NnMKHoMeTpa
YAANna0T C NOMOLLbI NOOCOK (huNbTPOBanbHOW Bymarm.

MUKHOMETP BbIHUMAIOT U3 TepMOCTaTa, 3akpbiBaloT NPOOKOW, TLaTeNbHO 06TUpatoT CHapyXmn PUNbTPO-
BasIbHOI Bymaroii unv TkaHbto (4.2.7) n B3BELLMBALOT.

OnpepeneHvie NOBTOPSAIOT TPY pasa, Kaxablii pa3 BblAepxuBas NMKHOMETP B TepMocTaTte npu Temne-
patype (20,0 £0.1) "C He meHee 15 MUH.

3a pesynbTart onpegeneHns nNpuHUMaloT cpefHeapudmMeTnyeckoe 3HaYeHue pesynbTaTtoB Tpex
B3BeLWMBaHW (T 2). eC/IM OHM pa3NnyalTcs Mexay coboi He 6onee yem Ha 0.01 .

BmecTUMOCTb MMKHOMETpa onpeaensioT yepes kaxable 50 onpeaeneHuii.
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BMeCTMOCTb MMKHOMETPA V,. CM3, BLIYUC/ISIOT No chopmysie

roe T 2— macca nukHoMeTpa ¢ ANCTUNNNPOBaHHOM BOAONA, T;
T, — Macca nycTroro nukHomeTpa, T;
da— nNNOTHOCTb AMCTUNNNPOBAHHOI BoAbl Npy Temnepatype 20.0 °C. paBHasn 0.9982 r/cm3.
4.5.3 OnpepeneHne NIOTHOCTU MUKHOMETPUYECKON XNAKOCTHN
Ecnm B kayecTBe MMKHOMETPUYECKOW >XWAKOCTW WCMNOMb3ylT pacTBop cmauusatensa (4.2.6), To
NI0THOCTb Takoro pacteopa npu 20,0 °C NnpuHMMaloT paBHOM 1 r/cm3.
Ecnv nuKHOMeTpu4ecKkon XNAKOCTbIO ABASETCA 3TUAOBLIA cnupT (4.2.2). ero NN1OTHOCTbL Onpe-
AenAlT BNMKHOMETPe. BMECTUMOCTbL KOTOPOTO U3BBCTYIO.
Mpoueaypa onpegeneHns NJIOTHOCTU 3TUIOBOTO CNMPTa aHanornyHa npoleaype npu onpeaeneHuu
BMeCTUMOCTU NMUKHOMeTpa (cm. 4.5.2).
MnoTHOCTbL aTUNOBOrO cnupTa NnpuTemnepartype 20 °Cdc, r/cm3, BbIUMCAAT N0 hopmyne

d _T.-T (a

rgoe 1 r— maccanumkHoMeTpa c 3TUI0BbLIM CNIUPTOM, T;
T, — MaccanycTtoro nukHomeTpa, r:
Y, — BMeCTUMOCTb MUKHOMETpa, CM3.

3a oKOoHYaTeNbHbIVi pe3ynbTaT NpUHUMalT cpegHeapuMeTnyeckoe 3Ha4yeHne pe3yibTaToB He
MeHee TpeX onpejeneHuii, NpoBeeHHbIX B Pa3HbIX MMKHOMETpax C U3BECTHON BMEeCTUMOCTbIO. Pacxox-
[eHve mexay pesynbTaTtamu napanniefbHblx onpefeneHunii He fomkHO npesbiwaTth 0.0002 r/cm3 OkoHYa-
TeNbHbIi pe3ynbTaT BbIYUCAAKT A0 NATOr0 AECATUYHOTO 3HaKa W OKPYrIAKT A0 4eTBEepTOoro
[EecATNYYIOro 3Haka.

4.5.4 OnpepeneHve eicTBUTENbHOM NOTHOCTY TBEPAOTO TOM/MBA

4.5.4.1 VicnblTaHve C UCnonb3oBaHnemM BOAHOIO pacTeopa cMavynsarens

MpeAcTaBUTENBHYO MOPLMI0 BO3AYLUHO-CYXO aHanuTuyeckol npobbl Tonavea maccoi (5.0 €0,2) r
oT6bupatoT B GHOKC A1a B3ATUS HaBecku (4.3.11). U3 6lokca npoby NepeHocsT B CyXOil, NpefBapuTeibHO B3Be-
LUEHHbI NMMKHOMETP C NMOMOLLbIO BOPOHKM (4.3.8), He fonyckasa notepu matepuana. NMMKHOMETP C HaBecKoi
npo6bl B3BeLWMBaOT. Maccy HaBeckun (T), B3ATYI AN UCMbITAHUA, PACCUNTLIBAIOT Kak Pa3HOCTb MaceC Nuk-
HOMeTpa C HaBeCKOWi 1 6e3 Hee.

B nukHomeTp nocTeneHHo npunmeatoT 30 cM3CBEXENPUroTOBAEHHOIO pacTsopa cMaymBaTens (4.2.6),
BpaLlaTenbHbIMU ABXEHUAMU TLLAaTEeNbHO NepemMeLlBas coaepxumoe nukHomeTpa. OTKPbITbI MMKHOMETP
nomeLlalT B BakyyMHbI akcmkaTop (4.3.4). U3 KOTOPOro OTKauMBalT BO3AYX [0 OCTATOYHOrO AaBfeHus
npnbnmaunTensHo 500 Ma. CKopocTb 0TKaYMBaHUA BO3ayxa A0/HKHA GbITb Takol, YTOGLI NeHa, o6pasytoLiascs
BC/eICTBUE yAasieHns BO3Ayxa M3 nop TOMAuBa, He NoAHUMasnachb B LelKy nukHomeTpa. Bbigepxwusatot
NMVKHOMETP B 3KCMKaTOpe Mpu OCTaTOYHOM faBneHuu B TeyeHnue 15 MuH. ocne 3Toro BHOBb 3aMOJHAT
3KCUKATOP BO3YXOM U U3B/IEKAIOT MMKHOMETP.

MpumeyaHune—JlonyckaeTca BMECTO BakyyMHOIO 3KcuKatopa NpuMeHATb KunaveHne Ha BO,ELSIHOVI wmm
necyaHoii GaHe. [Npn 3TOM cofepXvMmoe MUKHOMETPa Nepuoavyeckn OCTOPOXHO MepemMeLunBaloT BpallarenbHbIMU
ABWXEHNAMU U CnesaT 3a TeM. YTOGbI He 6bI10 Bbl6p0COB TonavBa B meVle nukHomeTpa. KnnayeHve 3akaHumMBaoT
rnocne ypaneHus BCero BO3dyxa W3 Mop TomnueBa. T. €. Moc/ne npekpalleHus BblaeneHna ny3blpbkoB. MUKHOMETP
oxnaxgarT 0 KOMHaTHOWA TemMnepartypbl.

MpunuealoT B NMKHOMETP pacTBOpP CMauMBaTens 40 YPOBHA Ha 1—2 MM HmKe MeTku. MNMuKHomeTp C
npo6oii nomeLLaloT B TepMocTar, TeMneparypa BoApbl B KOTopoM cocTaBnseT (20.0 £0.1) ®C. rae BbligepxuBaoT
He MeHee 1 4. YpoBeHb BOfApl B TepmocTaTe [O/IKEeH ObiTb HEMHOTO HWXe MeTKM NUKHoMeTpa. 3atem ¢
NMOMOLLbIO MUNETKM Unu wnpuua (4.3.10) o06aBNAT B MMKHOMETP pacTBOP cMaynsaTens Ao MeTku. [nsa atoro
MCMOJIb3YIOT PacTBoOp CMaymMBaTesis U3 3anacHoro nvkHoOMeTpa, Haxo4AWwerocs rnocTOsAHHO B TepMmocTare.
M3nnwkn pacTBopa U Kanaum Ha BHYTPEHHUX CTEHKax LUeNKU MUKHOMeTpa yAansioT C MOMOLLbI MO0COoK
hunbTpoBanbHOM Gymarm.

BblH/UMAKOT NVKHOMETP M3 TepmocTaTa, 3akpblBalT NPUTEPTON NPOOGKOW, T aTeNbHO BbITUPAKT U
B3BeLwwunBalT (T5).

MpumeyvaHnne — Ecnu ana ucnbiTaHMAa UCNONBL3YIOT NUKHOMETP Tuna X3 ¢ kanunnsapHbiM OTBEPCTUEM B
anTepTon np06Ke, TO Nocsie n3BsievHeHnsa NMKHOMeTpa N3 BaKyyMHOI0 3KCMkaTtopa 40/IMBakT B HEro pacTteop cmavmesartens

4
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[0 YPOBHSA Ha 2—3 UM HW)Xe BepXHeii YacTu rop/sioBuHbl. Mepes n3BneyeHneMm NMkHomMeTpa U3 TepmocTata pacTBop cMayu-
BaTensa f0NMBalOT A0 BEPXHEl YacTU rOp/oBUHbI. 3aKpbliBaA NMUKHOMETP NPUTEPTON NPOGKOiA, cneaaT, 4To6bl B NMKHOMETpe
He ocTaBasioCcb BO3ayxa.

4 5.4.2 NcnblTaHne CUCNOMb30BaHNEM 3TU/IOBOTO cnupTa

OT6upatoT HaBecky Tonanea maccoi (5.0t 0.2) r ©u nepeHOCAT ee B NUKHOMETP TakK Xe. Kak npu
NCNbITAHWY C UCNONb30BaHNEM BOAHOrO pacTeopa cmaunsatens (cm. 4.5.4.1). TouHylo maccy HaBeckm (T),
B3ATYI0 A/15 UCNbITAHUA, paCCYNTbIBAIOT KAKPA3HOCTb Macc NMKHOMeTpa CHaBeCcKoi 1 6e3 Hee.

HanusaloT B nukHomMeTp npubnusutensHo 30 cm33TnMN0BOro cnupTa (4.2.2). 3aKpbiBalOT MUKHO-
MeTp NpobKoi n BCTpAXMBalT BTeveHne 3 MuH. lNMpuctasLimne K Npobke v Welike NMKHOMeTpa YacTuubl
YIrNa CMblBAOT B MMKHOMETP TakMM KO/IMYECTBOM CNMUPTa, YTOObI ero ypoBeHb Haxoguacsa Ha 1—2 mm
HKe meTku. MNpy 3TOM codepXxumoe NUKHOMeTpa Nepuofnyecky OCTOPOXHO B36anTblBalT ANa yaa-
NeHNs Ny3bIPbKOB BO3yXa C NOBEPXHOCTUN NPOO6BLI.

MpumeuvaHne —ONa ypaneHna Bo3dyxe U3 MOP TOM/MBA MOXHO MPUMEHSTb BaKyyMHbIA 3KCMKaTOp,
npoBOoAA 3Ty npoLeaypy Tak. Kak onucaHo B 4.5.4.1.

Mocne nonHoroyganeHns ny3blpbKoB BO3AyXa MMKHOMETP HANOJTHAIT CIMPTOM A0YPOBHSAHA 1—2 MM
HWXe MeTKu, NoOMeLlaloT BTepMocTaT, TemnepaTypa BoAbl BKOTOpOM cocTasnseT (20.0* 0.1) °C. rae
BblAEepXUBAIOT He MeHee 14. YpoBeHb BOfbl BTEPpMOCTaTe AO0/MKEH OGblTb HEMHOIO HXKE MEeTKU MUKHO-
mMeTpa. 3aTeM C NOMOLLb0 NuneTku uan wnpuya (4.3.10) fo6aBnSal0T B NMKHOMETP 3TUIO0BbIV CAMPT A0
MeTKW. [1na 3TOro NCNosb3ylT CAMPT M3 3anacHOro NMKHOMeTpa, HaxofAalerocs NoCTOAHHO B Tep-
mMocTaTe. N3nnwkm cnuptayaansoT C NOMOLLbI0 NON0COK (DUNbTPOBaNIbHONM Gymaru.

BbIHUMAOT NUKHOMETP M3 TepMocTaTa, 3akpbiBaloT NPUTEPTON NPOGKONA, TW,aTeNbHO BbITU-
paloT nB3BelwnsawT (TW).

4.6 O6paboTKa pe3ynbTaToB

4.6.1 MNpwv npoBefeHNN CNbITaHNSA C PpaCTBOPOM cMaumBatens no 4.5.4.1 neiicTBUTENbHYIO NIOTHOCTb
TBEPAOro Ton/vBa B pacyeTe Ha cyxoe cocTosHue d f, r/cm3, BbiuncnaoT no oopmyne

*k = O)
r m(I-00I-W)tm4-ro/
roeT — mMacca HaBeCKu aHa/IMTMYecKomn I'Ip06bl Tonnuea, r,
mMaccoBas 0111 BNaru B aHanamTuyeckoii npobe tonamea. %;
mMacca nMKHOMeTpa c pacTBOPOM CMaumBaTens, r. NoJly4eHHas pacyeTHbIM nyTem rno popmyne
= (mi + V, ™dcu). (4)

rae m, — macca nyctoro nukKHomeTpa, r;
V, — BMeCTUMOCTb NMKHOMETPa, CM3;
dcu — nNNoOTHOCTL pacTBOpa cMayvBaTens, pasHasa 1r/cm3;
T 5— macca NnuKHomeTpa C pacTBOPOM CMayuBaTeNsi U HABECKOI TONMBa, I.
4.6.2 MNpu npoBefeHNM UCMNbITAHNA C 3TUTOBbLIM CMUPTOM N0 4.5.4.2 eiCTBUTE/NIbHYIO MIOTHOCTb

TONNMBa BpacyeTe Ha Cyxoe coCTosiHMe d?.r/cm 1 BbluncnsoT no hopmyne

da - T(1-041-1Y)
' <WQ (13-TB-T)-MM4Aa) T-0.01 W*’

rae T — maccaHaBeCku aHanmTuyecko npobel Tonnmea, r:
IT" — maccoBas fons Bnarv B aHanmTuyeckoli npobe ronnuea. %:
dc— nnoTHOCTbL aTunosoro cnupTa npu 20.0 °C. onpegensemasn no 4.5.3. r/cm3
T 3— maccanukHomeTpa co CnnpTom, r;
T &— mMaccanMkHoMeTpa co CNMpPTOM M HaBEeCKOW TONInBa, r:
da— nnoTHOCTb AMcTUANMpoBaHHo Bogbl npu 20.0 °C. paBHas 0.9982r/cm3.
4.6.3 3a pesynbTaT UCNbITaHUs NpUHMMAOT cpegHeapudmeTuyeckoe 3HavyeHue pesynbTaToB ABYX
napanfienbHbIX onpegeneHuii.
PesynbTar ucnbiTaHua BbIYUCAAOT A0 TPeTbero AeCATUYHOrO 3Haka W OKPYrnsawT 40 BTOPOro gecs-
TUYHOTO 3HakKa.



FOCT 2160—2015

4.7 TMpeunsnoHHOCTb MeToda

4.7.1 Tpepen noBTopAemMoCcTun

PacxoxpgeHve mexay pesynbTatamu ABYX napasiefibHbiX onpeAefieHnil, NpoBefeHHbIX B TeyeHue
KOPOTKOro NPOMeXyTKka BpeMeHU B 04HOM nabopaTtopyn O4HUM UCNOHUTENEM C UCMO/b30BaHNEM OAHOW 1 TOl
Xe annapaTypbl U3 HaBeCOK, 0TOGPaHHbLIX OT OAHOI 1 TOI Xe aHaNNTUYeCKon NPo6bl, He [O/MKHO NPeBbIWaTh
3HayeHus npegena noBTOPAEMOCTH, yKazaHHOro B Tabnuvue 1.

Ta6nuya 1— MakcumanbHO AONyCKaeMmble PAaCXOXAEHUs MexAy pesynbTatamu onpefesieHus 4eiiCTBUTENbHOW
NAOTHOCTW CYXOro TOMnBa

MrkHOMeTprYecKas XNAKoCTb, UCNoNb3yemas

MPY MCTbITaHAM Mpegen nosTropsiemocTu. r/cm3 Mpegen BocnponssBoAMMOCTH, n'cmM3
BogHbiii pacTBop cmaunatens (0.5 %) 0.02 0.03
3TuUnoBbI cnupT 0.01 0.02

Ecnu pacxoxgeHune mexagy pesynbrtatamu AByX napasnfiefibHbiX onpefeneHuii npesblllaeT Makcu-
MaNnbHO fonyckaemoe, MPOBOASAT TpeTbe onpedeneHne 1 3a OKOHYaTeNbHbl pe3ynbTaT UCNbiTaHuA
npuHUMalT cpegHeapudMeTnyeckoe 3HavyeHve ABYX Haubonee 61M3KMX pe3ynbTaToB, pacxoxieHue
MeXAYKOTOPbIMM HE NpeBbIWaeT MakcumasibHO Aonyckaemoro. EcnvmpesynbtatTpeTbero onpegenieHns
HaxoAuTCA B npefenax AOoMyCcKaeMmblX PacxXoxAeHWuii N0 OTHOLWEHMWIO K KaxX4oMy M3 ABYX NpeablayLimx
pe3ynbTaToB, TO 3a OKOHYaTe/lbHbI pe3ynbTaT UCMbITAHUA NMPUHUMAKT cpegHeapudmMeTuyeckoe
3HaueHne pe3ynbTaToOB TPeX OnpeAeneHui.

AJ1.2 Tpepen Bocnpon3BoaMMOCTU

PacxoxpgeHne mexgy pesynbtaTamu, Kaxzblli U3 KOTOPbIX npefcTaBnser coboil cpegHeapudmeTy-
yeckoe 3HaveHne pe3ynbTaToB NapasienibHbIX onpeaeneHnii, NpoBeeHHbIX BABYX pa3Hbix 1abopaTopusix n3
npeAcTaBuTeNbHbIX NOPLMIA, 0TOGPaHHbLIX OT OfHON ¥ TOM Xe NPo6bl Ha NocneAHen cTaann NPUroToBAEHNS,
He 40/KHO NpeBbIllaTh 3Ha4YeHNs npejena BOCNPON3BOANMOCTH, yKasaHHOro B Tabnuue 1

5 OnpejefieHne KaxyLeics N1O0THOCTM METOA0M TMAPOCTATUUECKOTO
B3BELINBaHUSA

5.1 CyuwHocTtb meToga

CyLlHOCTb MeToa rmapoCcTaTMUeCcKoro B3BELIMBAHUS ANs ONpeAesieHns Kaxylelics NAoTHOCTH TBep-
[oro TonnvBa 3aknovaeTcs B Noc/fefoBaTelbHOM B3BELUMBAHUM KyCKOB TOM/MBA B BO3Ayxe v B Boge. Mpu
B3BeLUMBaHUM B BO3AyXe ONpeaessioT Maccy UCNbITyeMoi Npo6bl, a no pasHoCcTU pe3y/bTaToB B3BELUVBAHUSA B
BO3/YyXe 1 BOJE pacCcuMThbiBaloT 06 beM KyCKOB TOM/IMBA, BK/IOUYAas 06EM NMOp M TPeLuH (KaxyLuiics o6bem).

151 npaBWIbHOM OLEHKM KadkyLlerocsi 06beMa TOM/IMBa B HACTOSILLEM CTaHAAPTE perfiamMmeHTNpoBaHbI
[iBa aNbTepHaTMBHbIX CNoco6a rMapoCcTaTUyeckoro B3BeLUNBaHUS;

- MeToj C NpefBapuTebHbIM HaCbILLEeHMeM Nop U TPELLMH KYCKOB TOMMBA BOAOIA;

- MeTo[ C NOKPbITUEM KYCKOB TON/IMBA C/loeM napaguHa (MeTo4 ¢ napatHNPOBaHNEM KYCKOB).

Mpy rMApPOCTaTUUECKOM B3BELUMBAHUN B KAUECTBE XUAKOCTU NPUMEHSIIOT ANCTUNIMPOBAHHYIO BOAY.

5.2 PeakTuBbl

5.2.1 BogapguctunnuposaHHas no4.2.1.

5.2.2 MapacmHno FOCT23683.

5.2.3 ®dunbTpoBanbHasa bymara nav 6yMmaxHbie nosoTeHua.

5.3 Annapatypa

5.3.1 Becbl nabopatopHbie no FOCT OIML R 76-1 ¢ npegenom B3BellMBaHWSA 1 Kr v npeaenom
fonyckaeMoli norpewHocTy 10 mr.

5.3.2 Becbl pblyaxHble C NpefesoM A0NyCKaeMoi norpelHoctTn *10 Mr. MoAucULMPOBaHHbIE AN
rMApPoOCTaTUYECcKOro B3BelnBaHns (PUCYHOK 1).

5.3.3 Kop3uHka, M3roToBfeHHas W3 MeTa/l/Inyeckoii CeTKM € pa3mepom oTBepcTuit 5x5 Mm no
FOCT 3306.

5.3.4 CrakaH BmectumocTbto 800 cm3no FOCT25336.
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1— KOMNeHCUpYyK WK rpys; 2 — meaHas NpoBosioka. 3 — cTakaH BMeCTUMOCTbi0 800CcM3;4 — KOp3UMHKa U3 MeTannn4yeckoii cetein
cpa3mepom oTBepCTUii 5 *5 MM

PucyHok 1— Cxema pblYaxHbiX BECOB, MOAUMD ULNPOBAHHbIX 4151 TMAPOCTATUYECKOTO B3BELW MBAHUS

5.3.5 BbinapuTenbHble 4alku apcopoBbie guameTpom 160 MM. riy6uHoil He MeHee 60 MM
no rOCT9147.
5.3.6 BakyyMHbIli akcukaTop no 4.3.4.

5.4 MpurotoBsieHne Npo6bl

5.4.1 MMpobapnsa ucnbiTaHUs C HacCblWEeHWeM Nop v TPeLUH KyCKOB TonanBa BoAOM

[ns onpepeneHns kaxyuielica NAOTHOCTM MCNONb3YIOT NPo6y TonamBa KPYMHOCTblO 13—25 mm,
mMaccolt He MeHee 3 Kkr. Kyckv TonnBa o4mnLLaloT 0T MeJIKMX YacTuL, YIS U NblAN XEeCTKOM LLeTKOM.

B npo6e onpenensoT MmaccoByt Ao/t obuweid Bnarm W,r no FTOCT ISO 589 unm FOCT ISO 5068-1.

5.4.2 Mpoba gnauncnolTaHNA c napadMHUpoOBaHMEM KYyCKOB TONnBa

[nsnpoBefeHns ucnbiTaHus oTéupato T He meHee 10KyckoB TonamBa Mmaccoit 200—300 r KaxabliA.

Kycku, npegHa3HauyeHHble 4151 onpejeeHns KaxyLwencannoTHOCTU, TWaTebHO 0YNLLAITO T Men-
KX YaCTULL YIS UMM KECTKO WeTKON.

OT KaXAoro Kycka momnepek Hac/foeHuss oTAenAarT vyacTb maccoin 50—100 r gnsa onpegeneHus
mMaccoBoiigonuobweriBnarn W,r noFOCTISO589umnmTOCTISO 5068-1. OcTaNbHY YacTb KaXA0ro Kycka

pas3goendarT nononam nonepek Hac/10eHUA N B Ka)K,CI,OI‘fl NosIoBNUHE KyCKa onpegensarT KaxXylwyrca nnoT-

HOCTb (E4UHWYHbIE N3MEPEHUS). DTU UCNbITAHNS ABNAKTCS ABYMS NapasiefibHbIMU onpeaeneHuamu ans
KaXX40ro oTo6paHHOro Kycka ronamea.

MpumeuaHune — Mpn onpefeneHny KaxXyLeca NAOTHOCTM Yriieil N3 KepHOBbIX Npob AonyckaeTcs npo-
BeEHVE NCTbITaHNs ABYX — MATU KyckoB Maccoii 50—100T kaxabliA.
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5.5 TlMpoBegeHne ncnbiTaHna

5.5.1 O6uMe nonoxeHus

Bce B3BewwMBaHNs B BO34yXe MpPOBOAAT Ha nabopaTopHbix Becax (5.3.1) ¢ npefenom gonyckaemoi
norpewHoctn HO mr. Bce B3BewmnBaHMA B BoAe NPOBOAAT Ha pblyaxHbix Becax (5.3.2) ¢ npegenom gonyc-
kaemoii norpewHocTn HO wr.

5.5.2 MoAroTtoBkKa pbl4aXHbIX BECOB K UCMbITAHUIO

CHMMaIOT NIeBYI0 YaLUKy PblYaXHbIX BECOB M BMECTO HEe MOABELUMBAOT KOP3VMHKY U3 MeTannyeckoi
ceTkm (5.3.3). Kak nokasaHo Ha pucyHke 1. MNog KOp3uHKY cTaBAaT cTakaH (5.3.4) ¢ AMCTUNNMPOBAaHHOW BOAOIA
(5.2.1), Temnepatypa koTtopoi npnbnusutensHo 20 °C. MorpyxalT KOP3VMHKY B BOAY M BOCCTaHaBIMBalT
paBHOBecHe, NoABELUNBAS Ha pblyare KOP3MHKO KOMNEHCUPYoLWKiA rpy3. Maccy rpy3a 3anucbiBaloT. YpoBeHb
BOAbl AO/DKEH ObITb He MeHee YeM Ha 50 MM BbiLle KOP3WHbI N3 METa/I/IMYECKON CeTKM.

MpumeyaHune — Macca KOMNEHCUPYHOLLEro rpysa He A0/HKHA U3MEHSATLCA NPU YC/NOBUW, YTO UCMONb3yemas
annapaTypa U NAOTHOCTb AWCTWUAIMPOBAHHOK BOAbI OCTalOTCA MOCTOSIHHbIMU. Maccy rpysa NpoBepsioT yepes Kax/jble
5— 10 onpegeneHuii.

B3gelumBaHue npob B BOAE NPOBOAAT HE CHUMAsS KOMMEHCUPYHOLLEro rpysa.

5.5.3 WcnbiTaHWe C HaCbIL,EHHOM NOp M TPELLMH KyCKOB TONMBa BOAO0W

Mpoby nogrotasnunsatoT no 5.4.1.

HacsblleHne KycKoB TOon/MBa BOAOW NPOVUCXOAUT B XOfe OTAe/NbHOW npouefypbl B BaKkyyMHOM 3KCU-
katope (5.5.3.1) unn HenocpeACTBEHHO NpuU rmagpocTaTuyeckom B3selmsaHun (5.5.3.2).

5.5.3.1 Ba3BewwuBawT B Bo3gyxe 30—35 r npo6bl, npurotoBneHHoi no 5.4.1 (17).

Mpoby nepeHocAT B BbinapuTesnbHyto vawky (5.3.5) n npunusaloT guctunanposaHHyo sogy (5.2.1) B
TakoM Ko/nmyecTBe, YT06bl Npo6a Gbl1a NONHOCTLIO NOrpyXeHa B BoAy. Yaluky ¢ npo6oi nomeLLatT B BakKy-
YMHBIA 3kcukaTop (5.3.6). OTkaumBalT BO3yX M3 3KCMKaTopa 40 O0CTaTOYHOro AassieHus He 6onee 250 MNa
1 NOALEPXUBAIOT ero B TeyeHne 5 MyH. nocne 4ero 3anofIHAIT 3KCUKATOP BO3AYXOM W U3BEKAKT YallKy
C Npo6oiA.

Mpoby nepeHOCAT Ha NPOKNafKy W3 HECKO/bKMX CnoeB (unbTPOBanbHOW Gymarn unm GyMaHbIX
nonoteHel, (5.2.3) n. yaanue ¢ KyCKOB BUANMYIO Bfary, cpasy nepeHocaT Npoby B KOP3MHKY PblUaXHbIX BECOB.
OnyckaloT KOpP3UHKY B CTakaH C AUCTWINMPOBAHHOW BOAONW (MpW 3TOM npoba Ao/mkHAa ObiTb MOMHOCTLIO
norpyxeHa B BOAY) 1 B3BeLIVBatoT npoby B Boge (T 8).

MepeHocAT Npoby Ha Npokiagky M3 unbTPoBasbHOM ByMarn unm 6yMadkHbIX NOMOTEHEL, C MOMOLL b
KOTOPbIX YAANSI0T C KYyCKOB MOBEPXHOCTHYI0 Bnary. Cpasy e nocsie 3Toro npo6y B3seLLMBatoT B Bo3gyxe (T 9).

MpumeuyaHune — He cneayeT AonyckaTb 3aMeTHOrO BbICYWIMBaHWUSA NPo6GbLl MEXAy B3BelMBAHUEM B BOAe U
BO3AyXe-

5.5.3.2 AnbTepHaTuBHaA npoleaypa HacbllWweHns Npo6bl BOAOK HENOCPEACTBEHHO NpU rmapocTta-
TUYECKOM B3BeLIMBaHUU

B3BewwnBatoT B Bo3ayxe 30—35r1 npobbl, NpUroToBneHHolrino 5.4.1 (17).

3aTem npoby NepeHOCAT B KOP3MHKY PblYaXHbIX BECOB M ONyCcKalT B cTakaH (5.3.4) c guctnnnupo-
BaHHOW BOAOM, Npy 3TOM npoba fo/mkHa 6bITb NOMIHOCTLIO NOTPyXeHa B BoAy. Belgenawowmecs ny3bipbku
BO3/yXa yAansaT C NOBEPXHOCTU NPO6bI, C/erka BCTpAXnsas Kop3uHky. Mocne npekpaleHus BblgeneHms
ny3blpbKOB NPOBOAAT B3BELLIMBaHWeE B Boje (T &).

MepeHocAT npobyHanpoknagky u3 nnbTPoBasnbHON 6ymaru nnn 6yMaxHbIX Nof0TEHEL,, CMOMOLL b0
KOTOpPbIX YAansaT € KYCKOB Npo6bl NOBEPXHOCTHYIO Bnary. Cpasy xe nocne aToro npoby B3sewwnsarT
B BO3gyxe (mj.

5.5.4 VcnbiTaHne c napad)HUpOBaHMEM KyCKOB TONuBa

Kycok Tonnmea, NpuroToB/IEHHbIN N0 5.4.2, B3BELWMBAKOT B BO3AyXe (T t0).

O6BA3bIBAIOT KYCOK YINA TOHKO NPOYHOM HUTbIO (NpeAnoyYTUTeNlbHEE LUENKOBOW) U norpyxawT
Ha 1—2 c B cocyf c pacnsiaBfieHHbIM napaduHom (5.2.2). HarpeTblM o TemnepaTtypbl 80—90 °C. Ecnu
B OCTbIBaloLW e napadnHOBO NNeHke 06 pa3yTCA NY3bIPbKX BO3AyXa, UX YAaNSA0T C NOMOLLbIO HArpeTomn
UrNbl, NpOKabiBas KaXAblii Ny3blpek, HO He HapyLlas NpM3TOM repMeTUYHOCTHY NieHku. Mocne 3aTBepae-
BaHWA NapaMHOBOW NIEHKM KyCOK CHOBa B3BeLLMBalOT B Bo3gyxe (T,,). pUNOKpbITUYX KycKa Y15t NNeHKoM
n3 napaduviHa nopbl U MesiKMe TPELWNHbI CTAHOBATCA HEAOCTYMHLIMU AN1A XUAKOCTU, BKOMNOPYIO Norpyxa-
10 T 06pasey,. O6beM napaMHMPOBAHHOIO Kycka TONIMBa ONpeaensitoTNyTeM B3BELMBaHWSA €70 BBO34yXe
1 B BOJE.
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MomewaoT napaHUPOBaHHbIA KyCOK TOMIMBA B KOP3MHKY PblHaXHbIX BECOB, OMYCKalT KOP3NHKY
B CTakaH C AMCTUIIMPOBAHHO BOAOW, NPU3TOM KYCOKAO/MKEH 6 bl Th MOMTHOCTbLI0 NOTPYXeH B BoAy. MpoBo-
0AT B3BeLLMBaHMWe B Boge (T 2.

5.6 O6paboTka pe3ynbTtaToB
5.6.1 O6paboTka pe3ynbTaToOB NpU NPOBEAEHNN UCNbITAHUS C HACbILWEHWEM NOP UTPELUH BOAOM
no 5.5.3.1 unn 5.5.3.2
KaxyLycs n1oTHOCTb Npo6bl TonneBa B paboyeM cocTosiHuu (¢ MaccoBoli goneit Bnary W{)d'a. r/cm3,
BbIUNCNAOT N0 hopmyne
6

mg-Ta

rpeda — kaxyLiascs nJ0THOCTb NPO6LI TON/IMBA B paboyem cocTosiHuM (C maccoBoligonerisnarn W,' ),r/cm3:
T 7— macca npobbl, B3ATOV AN15 UCNbITAHUSA, B BO3AYXE, T;
dB— nA0THOCTbL AMCTUNMPOBAHHON BoAbl Npy TeMmnepaTtype 20 °C. paBHas 0.9982 r/cm3:
T 5— macca npo6bl B BO3ayxe, onpegensemMas nocne rupoctatnyeckoro B3BeLUBaHns (C HacbILeHHbIMY
BOJON nopamu), T;
T 3— macca npo6sl B Boge, I.
3a pe3ynbTaTr UCMbITAHWIA NPUHUMAlOT cpegHeapudMeTUYeckoe 3HaYeHne pesynbTaToB ABYX napasn-
NenbHbIX onpeAeneHnin. Pe3ynbTaT UCNbITAHNIA BbIYUCAAIOT A0 TPETbEro AeCATUYHOr0 3Haka W OKPYraswT
[10 BTOPOro AeCATUYHOrO0 3HaKa.
5.6.2 O6paboTkKa pe3ynbTaTOB Npu NPoBeAeHNN UCMbITaHnNAa ¢ napanHMpoBaHNeM KyCkoB
no554
Pe3ynbTaTt eaMHNYHOrO onpeaeneHuns Kaxyueircs N10THOCTM NOMOBUHBI i-ro Kycka Tonnuea (da),

r/cM3, BbIYMCAAT NO hopmyne

@ VYa )

Ai® .
(w,) (m,-7.r)-(Ww,) (a1,-110)

roe T 10— macca obpasua BBo3ayxe (4o napadrHupoBaHus), r:
da— NNOTHOCTb ANCTMANNPOBAHHON BoAbl Nnpu TemnepaTtype 20 °C. paBHas 0.9982r/cm3
T,, — Macca napauH1poBaHHOro obpasua B BO3ayxe, r;
T,2— macca napadunHnpoBaHHoro obpasua B Boge. T.

dr — nnoTHOCTb NapaduHa, paBHas 0.89r/cm3.

Mo pe3ynbTaTtam UCMbITAHU ABYX MOMOBUH OAHOrO Kycka nNpobbl (NnapannefbHbix onpeaeneHunii)
paccymnTbiBaT KaXyLLyloCcs NTOTHOCTb A1 KaXA0ro i-ro Kycka (da).kak cpegHeapudmeTnyeckoe 3Ha-
YyeHne pe3ynbTaToB NapannefbHblX onpegeneHui.

CpefiHee 3HayeHve KaxyLenca n10THOCTH Npobbl Tonnnea B paboyem cocToAHumn d'a. r/cmM 3 BblUmUC-

nAT no dopmyne

rae (d' X— KaxywasicannoTHOCTb OTAE/IbHbIX KYCKOB MPO6bl TOM/AMBA, OTOOPAaHHbIX A5 UCNbITaHUS.
r’em3
N — YMC/O0 KYCKOB NPO6LI TOMMBA, NOABEPTHYThIX UCMBITAHNUIO.
Pes3ynbTaT ucnbiTaHWi BbIYUCIAOT A0 TPETbLETO AECATUYHOTO 3HaKa U OKPYINsAT A0 BTOPOTro
0EeCATUYHOTO 3HakKa.

5.6.3 TllepecyeT pe3ynbTaToB HaApyrne COCTOAHNA Tonanea
KaxyLycs N10THOCTb Cyxoli Npobbl TonMBa |, r/CM3, BLIYUCASAT No hopmyrne

=<*¢(1-0,01 W), 9)

roec/' — kaxylascsa n0THOCTb Npobbl TonanBa B paboyem cocTosiHuy (C maccoBoi gonein snarnW,'). r/icm3;

W," — maccoBas fons 06Leii Bnaru B ucnbITyeMoMm Tonnvee. %.
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Ansa nepecyeTa KaxyLwieica NAOTHOCTU C O4HON MaccoBOV [0/IN Barn Ha Apyryl UCMnonb3yT
thopmyny
w2 = . 1-0.01%,

a a 1-0 jovwa (10

roedVf — kaxyuwasca NNOTHOCTb TONAWBa c MaccoBoi foneii Bnarn W2 (%), Ha KOTOpyl Heob6xoAnMo
nepecynTaTb pe3ynbTaT UCMbITaHnA, r/’cm3
da' — kaxyLlasacanaoTHOCTb TONUBa C MaccoBol gonoii Bnarn W, (%). CKOTOpOi NpoOBOAAT Nepe-
cyeT. r/icm3.
5.7 TpeunsnoHHOCTb MeToha

5.7.1 Tpoaon noBTOpAEMOCTU

PacxoxpaeHne mexpay pesynbTatamu ABYyX napasnesibHbiX onpefenieHuid, NpoBefeHHbIX B TeyeHue
KOPOTKOro NpOMeXyTKa BpeMeHU BOAHON nabopaTtopyn O4HUM UCNOTHUTENEM C UCMO/Ib30BaHNEM OAHOW 1 TOl
e annapaTypbl Ha Kyckax, 0TOGpaHHbIX OT O4HOI 1 TOM e Npo6bl, He AO/MKHO NPeBbIWAaTh 3Ha4YeHUs npegena
NOBTOPAEMOCTHU, YKa3aHHOro B Tabnuue 2.

5.7.2 Mpopgen BOCNPoOU3BOAUMOCTHU

PacxoxpaeHne mexgy pesynbraTaMu UCMbITAHWIA, MOMYYEHHbIMW B ABYX pasHbiXx nabopatopusax u3
npeAcTaBuTeNbHbIX NOPLUMIA, OTOGPaHHbIX OT OAHOW W TOW e Npo6bl, He AO/KHO MpeBblaTh 3HAYEHUA
npefena BOCNPOM3BOANMOCTH, yka3aHHOro B Tabnuue 2.

Ta6nuuya 2— MakcumasbHO JONYCKAEMblE PACXOXAEHNUS MEXAY pedyfbTaTaMu onpeseeHuns Kaxylencs naoTHoc-
TU. paccuMTaHHbIMU Ha OAMHAKOBYIO MacCOBY0 A0/ Bfaru B npo6e Tonnmsa

MoTog ucnbiTaHus Mpepen noeTopsiemocTH, T/cm1 Mpegen BocnponsBoauMOCTH, r/cM5
MeToga C HacblWeHVeM Nop U TPewmnH 0.03 0.06
Bopoit (5.5.3) (unun 2 % oT cpefHero pesynbTarta) (unn 5 % oT cpegHero pesynbTara)
MeTog ¢ napaduHMpOBaHWEM KycC-
Koe (5.5.4):
- ABe MNOJIOBMHbI OAHOIO Kycka 0.03 -
- npoba Tonnuea B LEesiom — 0.05

6 TlMpoTOKOM UcnbiTaHUi

MpOTOKON UCNbITAHWIA JOMIKEH COAEPXKATb CNeAyoLLYy0 NH(opMaLMio:

a) naeHTUduKaLuio UCNbITyemMoi Npoobsl;

b) CCbIJIKYy Ha HACTOSALWNIA CTaHapT;

C) Aarty npoBeAeHUst UCTIbITaHWA;

d) pesynbTaTbl UCNbITAHUI C yKa3aHNeM COCTOSIHUA TON/MBA, Ha KOTOPOE OHW NPeACTaB/EHbI;
€) O0COGEHHOCTU, 3aMEYEHHbIE BO BPEMSI UCTbITAHUIA.
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Mpunoxexune A
(cnpaBouHoe)

CBefleHns 0 COOTBETCTBUM CCbIZTOYHbIX MEXIOCYAapCTBEHHbIX CTAHAAPTOB
MeXAYyHapoAHbIM cTaHAapTam, NCNOMb30BAaHHbIM B KayecTBe
CCbI/TIOYHbIX B MPUMEHEHHOM MEXAYHapo4HOM cTaHfapTe

Ta6nnuya [AAL

O603Ha4eHne CCblNOYHOro CreneHb
O603HaUYeHNE U HAMEHOBaHWE CCbIIOYHOTO MEXAYHAapPOAHOro cTaHaapTa
MEeXrocylapCTBEHHOro CTaHjapTa  COOTBETCTBUS
FOCT 10742—71 NEO

ISO 5069-2:1983 «Bypble yrnym u AUrHUTHI. MpuHumMn ot6opa
npo6. Yactb 2. MoarotoBka npo6 fna onpepeneHns cofepxaHuns
Bnarun v gns obujero aHanusa»

FOCT 33503—2015

MOD ISO 5068-2:2007 «bypble yrnu u nurunTel. Onpepenedve cogep-
(1ISO 11722:2013. XaHua Bnarn. YacTb 2. KOCBEHHbI rpaBuMeTpUYecknin metog onpe-
1ISO 5068-2:2007) LeneHusn Bnaru B aHanuTmyeckoit npobe»

MpumeyaHune — B HacTosiwen Tabnvye ncnonb3oBaHbl crefylolne ycaoBHble 0603Ha4YeHUsA cTeneHn cooT-

BETCTBUS CTaHAapPTOB

MOD — moauguumpoBaHHble CTaHAapThI.
- NEQ — HeakBMBaNEHTHble CTaHAapThl.
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