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roCT P 51761—2005
Mpeaucnosune

Llenv n npuHumnel ctaHgapTru3auun B Poccuiickoli ®egepavmmn yctaHoBneHbl degepasnibHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHMUYECKOM perynnpoBaHnMmn», a npasunia NpUMEHEHUs HaunoHaNbHbIX
cTtaHgapToB Poccuiickoin ®epgepaunm — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoli ®epepayuu.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 PA3PABOTAH Accouunauueii npoussoguteneli nnotpebuteneii orHeynopos «CaHKT-MeTepbyprckuii
Hay4HO-TeXHUYeCKuUid LeHTp» (Accoumaumnsa «Cre HTL»)

2 BHECEH TexHnyeckuMm KOMUTETOM Mo ctaHdaptusaumm TK 9 «OrHeynopbi»

3 YTBEPX/EH 1 BBEJIEH BIEVICTBME MNpukasom ®efepanbHOro areHTcTa No TEXHUYECKOMY pery-
nupoBaHuio 1 meTponormum oT 29 gekabpsa 2005 r. No 506-cT

4 HacToawmin ctaHgapT paspaboTaH ¢ y4eTOM OCHOBHbIX HOPMATWBHbIX MOSIOXEHWUIA HaLMOHAIbHOIO
ctaHpapta CLWA APl RP 60—95 «PekoMeHAyeMble MeTOoAbl WUCMbITaHW NPONaHTOB BbICOKOW MPOYHOCTH,
Mcnonb3yembix Npu rmapasnMyeckom paspbise niacta» (API RP60—95 «Recommended practices for testing
high strength proppant used in hydraulic fracturing operations», NEQ)

5 B3AMEH IFOCT P 51761—2001

MHopMauus 06 M3MEHEHMSAX K HACTOSILLEMY CTaHAapTy Ny6ankyeTCsl B eXerofHo n3jaBaemMom
MH(OPMAaLMOHHOM yKa3aTene «HaunoHanbHble CTaHAapTbi», @ TeKCT U3MEHEHUI 1 MOMNPaBOK - B eXeme-
CAYHO M3aBaeMbIX MHOPMALMOHHBIX YKa3aTensax «HalmoHanbHble CTaHaapThi». B ciydae nepecmoTpa
(3aMeHbI) MM 0T MeHbl HACT OSILLEN0 CTaHAapTa CooTBe TCTBYHOLLee yBeJoM/eHue 6yaeT ony6/IMKOBaHO
B ©XXEMECSIUYHO U3aBaeMoM MH(POPMALMOHHOM yKazaTesne «HalunoHanbHble CTaHgapThi». COOTBeTCTBY-
loLLas MHdhopMaLysl, yBeJOMIEHNE N TeKCT bl pa3mellalo T csa Takxe B MH(opMaLoHHO cucTeme o6LLero
nosib30BaHWsi — Ha ohuLMansHOM caiiTe ®ofepanbiioro areHTCTBa N0 TeXHUYECKOMY PerynpoBaHuto u
MeTposioruu B ceTu MHTepHeT

© CtaHgapTuHdopM. 2006

HacTosiuii cTaHfapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro nsganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

MPOMAHTbI ATFOMOCWUINKATHBIE
TexHuyeckune ycnosus

Aluminosilicate proppants. Specifications

Nata BBepeHus — 2006—07—01

1 O6nactb NPUMeEHEHUSA

HacToswuit cTaHgapT pacnpocTpaHsaeTcs Ha aNloMOCUIUKATHbIE NPONAaHThI (TPaHy/IMPOBaHHbIE NOPOoLU-
K1) BbICOKOW MPOYHOCTU (fJanee — MponaHTbl), NpeAHasHauYeHHble 415 UCNOoMb30BaHNUsA Npu fo6biue HedhTU
CMoco6oM MapaBAMYEecKoro paspbisa niacra.

2 HopmaTuBHbIE CCbIKN

B HacToslem cTaHfapTe UCMo/ib30BaHbl HOPMaTUBHbLIE CCbIJIKM Ha cnepylolne cTaHaapTbl:

FOCT P 51568—99{MCO 3310-1—90) Cuta nabopaTopHble N3 MeTa/I/IN4eCKON NPOBOIOYHOI CeT-
Kn. TexHuyeckme ycrnosus

FOCT 12.1.005—88 CucTtema cTaHgapToB 6e3onacHocTv Tpyga. O6Llne caHuTapHO-TUrMeHnYeckne
TpeboBaHUs K BO3ayxy paboyeli 30HbI

FOCT 12.4.028—76 Cwuctema cTaHaapToB 6e3onacHocTu Tpyaa. Pecnupatopsbl WB-1 «J/lenectok».
TexHnyeckune ycrnosus

FOCT 12.4.041—2001 Cwuctema cTaHAapToB 6e3onacHocTu Tpyaa. CpeactBa WHAMBUAYaNbHOM
3alWTbl OPraHoB AbiXxaHua dunbTpytowme. Obwmne TexHmyeckme TpeboBaHns

FOCT 1770—74 [MMocyfa mepHasa nabopaTopHas CTeknsaHHasA. LiunuHapsl, MeH3ypKu, Konbbl, npobup-
kn. ObLme TexHMyeckme ycnosus

FOCT 2642.0—86 OrHeynopbl 1 OrHeynopHoe cbipbe. O6LMe TpeboBaHNS K MeETOA4aM aHanu3a

FOCT 2642.4— 97 OrHeynopbl U OTHEYNOPHOE Chipbe. MeToabl onpefeneHna okenga antoMuHUS

FOCT 2642.5—97 OrHeynopbl 1 OTHeYNnopHoe cbipbe. MeToabl onpegenexuns okeuga xenesa (I1)

FOCT 3118—77 Kucnorta consHas. TexHu4eckune ycnosus

FOCT 6709—72 Bopa guctunnuposaHHas. TexHuyeckue ycnosus

FOCT 9147—80 MMocyaa n obopypoBaHue nabopaTopHble dpapopoBblie. TEXHUYECKME YCI0BUS

FOCT 10484—78 Kucnota qoTOpMCTO-BOAOPOAHASA. TexXHUYeckne ycnoBus

FOCT 24104—2001 Becbl nabopatopHblie. O6ume TexHU4eckne TpeboBaHms

FOCT 24717—2004 OrHeynopbl 1 OrHeynopHoe cbipbe. MapkupoBka, ynakoska, TpaHcnopTuposaHue
1 XpaHeHue

FOCT 25336—82 [lMocypa nobopynoBaHue nabopaTopHble CTEKASIHHbIE. TUMNbl. OCHOBHbIE NapamMeTpbl
1 pasmepbl

FOCT 26565—85 OrHeynopbl HedhopMoBaHHble. MeToAbl 0T60pa 1 NOATOTOBKM MPO6

FOCT 30108—94 Martepuansl U usgenua ctpoutenbHble. OnpegeneHne yaenbHoli adeKkTnBHON
aKTUBHOCTW €CTEeCTBEHHbIX PafMOHYKINA0B

MpumevyaHune — MNpy NONL30BAHWM HACTOSILMM CTAHAAPTOM Lieiecoo6pasHo NPOBEpUTh AeiCTBME CCbINOY-
HbIX CTAHAAPTOB B MH(POPMALMOHHOI cucTeme 06LLEr0 NOMb30BAHUS — HA ouuManbHOM caiite ®efepasbHOro areHT-
CTBa N0 TEXHWMYECKOMY PEry/IMpoOBaHUI0 U METPONOTUN B CeTU VIHTEPHET UM MO eXEeroAHo n3gasaemMoMy UHOPMAaLMOHHO-
My ykasaTesno «HaumnoHanbHble CTaHAAPTbl», KOTOPbI ONYy6/IMKOBAH MO COCTOSIHUIO Ha 1 AiHBaps Tekyliero roga, 1 no cooT-
BETCTBYIOLMM €XEMECAUYHO N3JaBaeMblM MHDOPMALNOHHBIM yKasaTensm, ony6/MKOBaHHbIM B TeKylem rogy. Ecnu ccbi-

N3paHne opuymnanbHoe
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NIOYHBI JOKYMEHT 3aMeHeH (M3MeHeH), TO NMpU NOMb30BAHUM HACTOSIMM CTaHAapTOM c/iedyeT PyKOBOACTBOBATbCS
3aMeHEeHHbIM (M3MEHEeHHbIM) JOKYMEeHTOM. ECN CCbITIOYHbI JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOJIOXEHUE, B KOTOPOM
flaHa CCbi/fika Ha Hero, NPMMEHSeTCA B YacTu, He 3aTparmBarlLlyeil 3Ty CCbiIKy.

3 TepMuWHbI 1 onpeaesnieHns

B HacTosiLleM cTaHAapTe NpUMeHeHbl cneayole TepMUHbI C COOTBETCTBYIOLWMMU OnpefesieHNaMu:

3.1 dhpakyma: CoBOKYNHOCTb rpaHyn onpegesieHHoro pasmepa.

3.2 ocHoBHasa hpakuyna: CoBOKYNHOCTb rpaHysl, 60/bLIas YacTb KOTOPbIX, NPOX0As Yepes CUTo, HoMmep
KOTOPOro ykasaH B uncnntene o6o3HaveHns ppakuum notabnuue 1. 3afepxnsaeTcs Ha cuTe, HOMep KOTOPOro
ykasaH B 3HameHartene.

3.3 okpyrnocTb: CTeneHb OTHOCUTE/bHOW 3aKPYrNIEHHOCTU YI10B rpaHy bl.

3.4 chepuyHocTb: CTeneHb NpubAMKeHNsa popMbl rpaHysbl K cdepe.

4 Knaccudmkaums

B 3aBMCMMOCTM OT pa3mepa rpaHys1 OCHOBHOM opakLmm NponaHTbl NoApasaensoT Ha pakuum, ykasaH-
Hble B Tabnmue 1.

Tab6bnuuye 1

O603HaveHne hpakLmm XapakTepuctuka
10/14 [paHynbl NpoxoAAT yepe3 cUTo HoOMep 10 1 3agepxuBalTCA Ha cuTe Homep 14
12/18 FpaHynbl NPOXOAAT Yepe3 CUTO HOMep 12 un 3ajepxuBalTcsa Ha cute Homep 18
12/20 FpaHynbl NPOXOAAT Yepes3 CMTO HOMep 12 u 3ajepxunBalTcsa Ha cute Homep 20
16/20 [paHynbl NPOXoAAT Yepe3 CUTO HOMepP 16 1 3agepxuBaroTca Ha cute Homep 20
16/30 FpaHynbl NPOXOAAT Yepe3 cMTO HOMep 16 un 3agepxuBalwTcsa Ha cute Homep 30
20/40 ['paHynbl NpoxoaaT yepes cuto Homep 20 1 3afepxuBalTcsa Ha cute Homep 40
40/70 FpaHynbl NpOXoAAaT yepes cMTo HoMmep 40 1 3ajepxuBalTcsa Ha cute Homep 70

MpumeyvaHusna
1 Homepa cuT ykasaHbl N0 HauuMoHanbHOMY cTaHgapTy CLIA [1J.
2 OcHOBHble Tpe6oBaHus, NpeAbsABASAEMble K CUTaM, NPUBEAEHbl B MPUIOXEHUN A.

5 TexHnyeckue TpeboBaHUSA

Mo hn3nKo-mexaHn4eckum nokasaTesnsam, rpaHy/1IoMeTpuyeckoMy cocTasy v hopme NPonaHTbl AO/DKHbI
COOTBETCTBOBAaTb TPebOBaHMAM, yKa3aHHbIM B Tabnuue 2.

Ta6nuya 2
Hopwma ans dpakumm
HanmeHoBaHue nokasarens

10/14 12/13 12/20 16/20 16/30  20/40  40/70

1 Maccosas gons. %:

AljO ,. He meHee 50
Feal 4. He 6ones 8
2 HacbinHas nAOTHOCTb, r/cM’, He 6onee 1.9

3 ConpoTuBfieHne pasfgaBnueaHuio (Maccosas [ons

paspyLleHHbIX rpaHyn). %. He 6onee 25.0 10.0 8.0
4 PacTBOpMMOCTb B kucnortax. %. He 6onee 6.0
5 CdepuyHOCTb, He MeHee 0.7
6 OKpyrnocTtb, He MeHee 0.7



FOCT P 51761—2005
OkoHuyaHue Tabnuus/ 2

Hopwma gns cpakuum
HavmeHoBaHve nokasarens
10/14 12/18 12/20 16/20 16)30  20/40  40/70

7 TpaHynomeTpuyeckuii coctaB. %. He 6onee:
0CTaTOK Ha cUTe Homep;

7 0.1

8 0.1 0.1

12 0.1 0.1

16 0.1

30 0.1
npoxoJ Yepes cUTO HOMep:

20 1.0

30 1.0 1.0

40 1.0 1.0

50 1.0

100 1.0

8 MaccoBasi 4ONSA rpaHyn OCHOBHOW dpakuun. %. He
MeHee 90.0

9 O hekTuBHAN yAenbHas aKTUBHOCTb €CTECTBEHHbIX
paanoHyknuaoB. Bk/kr. He 6onee 370

MpumevyaHunsa

1 ConpoTuBneHue pasfaBiMBaHUIO onpenensatoT Npu 3HavyeHnax gasnenunsa 51.7; 68.9. 86,2 n 103.4 MMa (cooT-
BeTCTBeHHO 7500; 10000.12500 n 15000 hyHT/At0IIM2). 3HAYEeHNE AaBNeHUA AN1A NPOBeAEeHUSA UCTbITAHWUA yCTaHaBn-
BalOT MO COrMaWeHnto CTOPOH.

2 Mo cornaweHnto CTOPOH [ONyckaeTcA W3roTOBAATbL NpPONaHThl ApPYyrux dpakyuii, 3To orosapuBaloT B
KOHTpakTe.

6 TpeboBaHMA 6e30MacHOCTU

6.1 [locTeneHv BO3AeWCTBNA HA OPraHn3M YeioBeka NponaHTbl OTHOCATCA K4-My K/1accy OnacHoOCTH, Mo
3P heKTUBHOW yeNbHOW aKTUBHOCTW €CTECTBEHHbIX PAANOHYKNNAOB — K MaTepuanam 1-ro knacca.

6.2 MpeaensHo gonycTumas koHueHTpauus (MAK) nbinm B Bo3gyxe paboyeii 30HbI NPOU3BOACTBEHHbIX
nomewyeHnii no FOCT 12.1.005 He fomkHa npesbiwaTh 6 Mr/m3.

6.3 OcTpble oTpaBneHUsA NP N3roToBJ/IEHNUN U MPUMEHEHNN MPONAHTOB UCK/IIOYEHbI.

6.4 TponaHTbl He CNOCOBCTBYIOT 06pPa30BaHMNI0 TOKCUYHBIX COeAUHEHNIE B BO3AYLLUHOWM Cpefe U CTOYHbIX
BOZax, N0XapoB3pblBO6E30NacHbl 1 He paspyLuaTca Npu HarpesBaHum 4o TemnepaTypbl 900 °C.

6.5 Mpu paboTe c nponaHTamy WUCNOJMb3YIOT WHAMBUAYasIbHble CpeAcTBa 3aluTbl OT MbLN MO
FOCT 12.4.028 n TOCT 12.4.041.

7 lMpaBuna npuemKn

7.1 TponaHTbl NPYHUMAKT NapTUAMK. MapTUs 4O/MKHA COCTOATL U3 NPONAHTOB OA4HOM hpakLuy Mmaccoli
He 6onee 180 T 1 CONPOBOXAATLCA OAHUM [OKYMEHTOM O Ka4yecTBe, COAepXaLlinm;

- HavMeHOoBaHuWe NpeanpuATUA-U3roTOBUTENS 1 (MN) ero TOBAPHBINA 3HaK;

- HOMEp MapTvuun 1 faTy oTrpy3Ku;

- 0603HaYeHVe 1 HaMMeHOoBaHVe HacTOosLLero cTaHaapTa;

- obo3HauyeHve dpakuuy;

- pe3ynbTaTtbl 1a60PaTOPHbIX UCMbITAHUIA.

7.2 OT60p M NnoaroToska nNpob6

OT Kaxfoi npyHMMaemoli napTuy 0TéMparT MFHOBEHHbIE NPOObLI NPONAHTOB. YNaKOBaHHbIX B KOHTENHEe-
pbl. UM U3 NOTOKA NPOMAHTOB NPW UX 3arpy3ke UK BbIrpy3ke.

MrHoBeHHble Npobbl Maccoi He MeHee 0.3 KI 06beAVHAIT B CyMMapHyto Npoby 1 nyTem cokpaLleHus v
feneHns nonyyarot nabopaTopHyto Npoby mMaccoil He MeHee 5 kr.
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7.2.1 OT60p ¥ NOAroTOBKY NPOG6 MPONAHTOB. yNakoBaHHbIX B KOHTeWHepbl, npoBoasaT no FOCT 26565 ¢
pononHeHumamu no 7.2.1.1 n 7.2.1.2.

7.2.1.1 MrHOBeHHble NpPo6bl OTOMPAIOT U3 KaXOro NATOr0 KOHTEeliHepa C MOMOLLbI0 MeTas/IM4eckoro
COBKa.

7.2.12 Ecnu maccbl cymmapHoi npobbl HeJ0CTAaTOYHO ANA NOyYeHUs Heo6xoAnMoNn macckl nabopa-
TOPHOW NpOo6LI, YyBENNUNBAKOT KOIMYECTBO MIHOBEHHbIX NPO6.

7.2.2 Mo cornatueHunto CTopoH 0T60pP M NOArOTOBKY NPO6 U3 NOTOKA NPOMNaHTOB NPOBOAAT B COOTBETCTBUM
C npunoxexuem b.

7.3 Hacnyuaii pasHornacwuii B oL,eHke kauecTBa NnponaHTOB He MeHee MOJI0BUHbI MacChl 1abopaTopHOl
nNpobbl XpaHAT B repMETUYHOI ynakoBke B apxvBe B TeyeHne 6 mec.

7.4 HacbINHY NAOTHOCTb, CONPOTMBAEHNE pa3faBiMBaHnio, CREPMUYHOCTb M OKPYT/I0CTh MO MeToay A.
rpaHynoMeTpuyeckuii cocTas, MacCOBYIO 0/1H0 FpaHy OCHOBHOW hpakumn onpeaenstoT oT Kaxkoi napTuu;
maccosyto ot Al20 3n Fe20 3, chepuyHOCTb 1 OKPYrNoCTb No MeTody b. pacTBopuMOCTb B Kucnotax — ot
Kaxaoi ABaauaToi napTumn. AEKTUBHYIO yAeTbHY0 aKTMBHOCTb ECTECTBEHHbIX PAAUOHYKNNA0B onpeaens-
10T OT Kax ol 500-i napTum, HO He pexe ABYX pa3 B rog.

8 MeToabl UCMNbITaHWIA

8.1 OnpepgeneHvie MaccoBO 40N OKCUAOB antoMUHUA 1 xenesa (A120 3u Fe20 3)

MaccoByl 00 OKCUAOB asiloMUHUSA U xenesa (A120 3 n Fe20 3) onpegensoT no NOCT 2642.0,
FOCT 2642.4 nTOCT 2642.5 nnn gpyrumm metogamu, obecneymBarLumMm He06Xo4NMy TOYHOCTbL onpeje-
neHus.

Mpn BO3HWMKHOBEHWM pasHornacuii B OLEHKe KayecTBa MNPOMaHTOB apbuTpaxkHble MeToAbl — Mo
FOCT 2642.4 n TOCT 2642.5.

8.2 OnpefeneHve HaCbIMHOW MAOTHOCTY

HacbInHy NA0THOCTL ONPEAENAT OAHUM U3 CNEAYOWNX METOA0B NyTEM B3BELLUMBAHUA NPOMNAHTOB:
a) B MEpPHOM CTeK/IsTHHOM cocyae (MeTog A):
6) B KanM6pOBaHHOM MeTaslIMYecKOM LUWIUHAPE C WUCNOSb30BaHWEM CheuuasnbHoro ycrpoicTsa

(meTog B).
MeTopg b aBnseTca apoutTpaxHbIM.
8.2.1 MeToag A

8.2.1.1 CpepcTBa M3MepeHUii, annapatypa v BCnomoratesibHble YCTPolcTBa

Becbl no FTOCT 24104, knacc TOYHOCTW BbICOKUIA.

MepHbIii cTeknsHHbIN cocyg no TOCT 1770 BMmecTumMocTbio 100 cm3.

BopoHka ¢ Wunpokum pactpybom.

8.2.1.2 TpeboBaHusA K yCOBMAM NPOBEAEHNS UCMbITAHNSA

B3BeLlumBaloT Cyxoil MepHbIl CoCy [, C MOrPeLlHOCTbI0, He npeBbllwatoLeli 0,02 r. Yepe3 BOPOHKY 3an0/iHA-
0T ero 6e3 BCTpAxMBaHuA 1 TpamboBaHua nabopaTtopHoi npoboit o oTMeTkn 100 cm3, nepemelas TOUKY
NcTeyeHns NponaHToB A1 obecnevyeHna paBHOMEPHOCTMN 3acCbINKN MPONAHTOB B cOCyf. [ocne HanonHeHus
cocy/, C NponaHTamy B3BELUMBAIOT C NOrpPeLLHOCTLI0, He npeBbiwatowein 0.02 r.

HacbInHYy0 NAOTHOCTb PHCM. I/CM3, BLIYUC/AIOT N0 hopmyse

rpoe TC,, — Macca cocyfa C nponaHtamu, T,
T, — Macca cocyaa, T,
Kn— o06beM nponaHToOB B cocyAe, paBHblii 100 cm3.

VcnblTaHre NpoBOAAT Ha ABYX NapannenbHbix Npo6ax. 3HavyeHne HacbINHOWM NNoTHOCTU (r/cm3) Bblunc-
NAIOT C TOYHOCTbLIO 0 BTOPOrO 3HAYalLero Yicna nocne 3anaTtoi. 3a pesynbtaT UCMbITaHUS NPUHUMALIOT cpej-
HeapudmeTnyeckoe 3HavyeHne napannesibHbIX UCMbITaHWUA.

JlonycTMoe pacxoxaeHne mexay pesynbtatamu He AO/DKHO npesbiwaTh 0.02 r/cm3. Pe3ynbTar ncnbi-
TaHWsA OKPYINSAT [0 NEPBOro 3Havallero yncna nocne 3anaToi.

8.2.2 Mertopg b

8.2.2.1 CpepcTBa M3MeEPEHUiA, annapaTtypa 1 BCcnomoratesibHble YCTpolicTBa

YcTpoiicTBO N5 onpeAeneHns HacbIMHOM NIOTHOCTY — B COOTBETCTBMM C PUCYHKOM 1unTabnuuamu 3
n4, npegcrasnsioliee coboi WTaTUB C KBAAPATHBIM METaIINYECKAM HUXKHUM OCHOBAHUEM, C KPYT/1bIM MeTasl-
NINYECKUM BEPXHUM OCHOBaHUEM [J151 3aKperneHUs BOPOHKN C NOMOLLbIO BUHTOB.

4
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Ta6nuya 3 — SNeMeHTbl yCTpoiicTBa 4N ONpeAeneHns HACbINHOW NNOTHOCTH

O603HayeHve 1 HaVMeHoBaHWe afiemMeHTa [nameTp ¢ npefenbHO A0NYCTUMbIM OTKIOHEHUEM, MM

114.3 + 0.4 (BEPXHWIA BHYTPEHHWIA)

1— MeTannuuyeckas BOpPOHKa
12.7 £ 0.4 (BbIXOAHOrO OTBEPCTUSA)

2 — npyxuHa 95r 0.1
3 — pEe3nHOBLIV CTOMOPHBLIN Wapuk 30.5r 0.1
4 — TPW OMOpPbI, NPpUBaAPEHHbIE K OCHOBaHWUIO 45205

5 — meTannnyeckuii LUANHAP 38.1 £ 0.1 (BHYTpPeHHWUIA)

6 — TPV OTBEPCTUA AN KPENSIEHUA BOPOHKNU 139,5 £ 0.5 (BOPOHKN BEPXHUI HAPYXHbI)

Ta6nuya 4— Pasvepbl ycTpoiicTBa AN1a onpefeneHns HacbiNHOW NIOTHOCTU C NPeAEebHO JONYCTUMbIMU OTKIOHE-

HUAMM
B munnumeTtpax

a b C d r / s n 1 i

305.0 £ 1.0 1145 £ 1.0 152.5 £ 1.0 203.0 £+ 1.0 305.01 1.0 216.5£ 1.0 76.0£ 1.0 76.0£ 1.0 125£ 1.0 12.5i 1.0

PucyHok 1—YcTpoiicTBO /15t onpeAeieHns HaCbIMHOK NAOTHOCTH



FOCT P 51761—2005

Becbl no FOCT 24104, knacc TOYHOCTU BbICOKUIA.

LinnmHap u3 HepxaBetoLein ctanu, y KOTOporo onpeaensitoT BMECTUMOCTb Mo 8.2.2.2.

CTeknsiHHas naacTuHa, NosIHOCTLIO NepekpbiBatoLlas 0TBepcTue LMAnHApa.

OuctunnuposaHHasa Boga no NOCT 6709.

8.2.2.2 OnpepgenieHne BMeECTUMOCTU LUANHOPA

BmecTumocTb uunnHApa onpeaenstoT npu Temnepatype (20 + 5) °C. B3selumBawT MycToli cyxoii
LWTIMHAP CO CTEKNSAHHON N1ACTUHOW C NOTPELLIHOCTbIO, He npeBbilatoweli 0,02 r. HanoAHAWT LAMHAP ANCTWA-
NNPOBaHHOW BOAON U MPOBOAAT CTEK/ISAHHOM NAACTUHOW N0 BEPXHEMY Kpato unnvHgpa. He cHumas nnacTuHel,
yA2nA0T N3NNLWKN BOAbI C HAPYXXHOW MOBEPXHOCTU LNAMHAPA W NAACTVHbI (HAnpUMep ¢ NOMOLLbI0 hnabTPO-
BasIbHOI Bymaru) n onpegensoT 06y Maccy LuaMHapa ¢ BOAOW W NNACTUHON C NOrpeLLHoCTbH0, He MpeBbl-
watowein 0,02 r. BbluncasaoT BMeCTUMOCTb LuavHgpa V. cm3, no dpopmyne

Y —(mo Il ~ To.c) @

PHoxu

roe TOB— obuwan macca uuamHgpa ¢ BOAON W NAacTUHONM, T;
Toc — obuias macca Cyxoro UuavHApa u naactuHel, T;
Poombl — nAoTHOCTbL BOAbI Npu Temnepatype ucnoitaHmsa (ot 0,997 go 0,999 r/cm3).

8.2.2.3 TlpoBefeHne ncnbITaHns

WcnbiTaHnsa npoBoaAaT npu temnepatype (201 5) °C. B BOPOHKyY, BbIXOHOE OTBEPCTHE KOTOPOI 3aKpbITO
PEe3MHOBbLIM CTOMOPHbLIM LIAPUKOM, HacbinalT 150 cmM3 Npo6bl A4N1S UCTbITAHKS.

Mop ueHTPOM BbIXOAHOTO OTBEPCTMSA BOPOHKU MOMeLLaT umnnHap. NMepemelyas pe3vHoBbIA Lapuk Be-
BO WX BNPaBo, BbiMyCKatoT BeCb 06beM NPONaHTOB B LNANHAP. V3nuwek NponaHToB B LUAVHAPE akkypaTHO
CHMMAaHT CTEK/NAHHON NNacTUHON 6e3 BCTpAXUBaHUS 1 TpaMboBaHus.

Linnnuap c npo60oii n cTekNsAHHOM N1aCcTUHOM B3BELUNBAKOTC NOTPELLHOCTbI0, He npeBbiwatoLweii 0.02 1.

HacbinHyto naoTHOCTL pHTT r/cm3, BbIYUCAAIOT No hopmynie

« <Oro. 0 —

<> (3)
Ancn y ’

raoe Tan— obuwas macca LuaMHapa ¢ nponaHTamMu 1 NaacTUHOW, T;
T0c— obuwas macca cyxoro UuavHapa v naacTuHbl no 8.2.2.2, T.

WcnbiTaHne NpoBOAAT Ha ABYX NapaniefbHbix Npobax. 3HayeHne HacbINHOM NAOTHOCTM (r/cM3) BblUnC-
NAT C TOYHOCTbLIO 40 BTOPOro 3HAYalLero ynucna nocne 3anaToi.

3apesynbTaT UCMbITaHWsA NPUHUMAlOT cpefHeapuMeTnyeckoe 3HaueHve napasasiesnbHbiX UCMbITaHWIA.

[onycTrmoe pacxoxaeHune mexay pesynbratamu He fo/KHO npesbiwartb 0,02 r/icm3.

PesynbTart ncnbiTaHna OKPYrAai0T A0 NEePBOro 3Havallero Yyncna nocne 3ansToi.

8.3 OnpegeneHve conpoTuBNeHnsa pasgaBivBaHuio

8.3.1 CyuwHocCTb MeToga
MeTog 0cHOBaH Ha onpeseneHun MacCcoBO f,0NM rpaHy”, pa3pyLLleHHbIX 3a4aHHOl CXMaloLeil Harpys-

8.3.1.1 CpepcTBa n3mepeHuii, annapatypa n BcnomoraresibHble yCTpoiicTea

Mmapasnuyeckas nnv MexaHuyeckas mallnHa 419 UCNbITaHUS Ha cxaTne, obecneyumnsaloLlas nocTenex-
HOe Y NnaBHoe yBeIMYeHne yCunus n obopyfoBaHHas CUCTEMOIN U3MEPEHNS NPUNIOXEHHOTO YCUNA C NorpeLU-
HOCTbIO. He npeBbiwatLlei 2 %.

Hab6op 13 ABYX CUT HOMEpPOB, COOTBETCTBYIOLLMX (DpaKLMM MPONaHTOB, CHAOXEHHbIV NOAA0HOM.

CuToBOIli nabopaTopHbIi BUGPATOP C YacTOTON BpalleHWsa 3KCLeHTpuKa okoso 290 o6/MuH, yncnom
BCTPAXMBaHW 0ko10 156 yaapoB B MUHYTY, BbICOTON NOA4beMa BblTasiKuBaTens 0ko1o 33 MM van Apyroro Tuna,
ob6ecrneunBaroLLero aHasormyHble yCrioBus paccesa.

Becbl no FTOCT 24104, knacc TOYHOCTW BbICOKUIA.

MeTannuueckass BOPOHKa.

Mpucnocobnexnne ana pasgasnuBaHns rpaHysn (PUCYHOK 2).

8.3.1.2 NMoprotoska npobbl

Mpoby maccoii ot 100 go 120 r npocenBalT Ha CUTOBOM flabopaTopHOM Bubpatope B TeyeHme 10 MuH
yepe3Habop cuT HomMepoB: 101 14 (dhpakuns 10/14); 12un 18 (dhpakuus 12/18); 12n 20 (ppakymsa 12/20); 16 20
(cbpakuma 16/20): 16 n 30 (cdbpakumnsa 16/30); 20 n 40 (dpakuus 20/40); 40 n 70 (dpakuus 40/70).
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MponamTbl, OCTaBLUMECS HA BEPXHEM CUTE W npollefLine
yepes HxHee CMTO, OTOPAChIBAOT, @ OCTasIbHbIE UCMOMNb3YIOT
ANA UCNbITaHUA.

8.3.1.3 TlpoBefeHune ucnbiTaHns

Cepwito UcnbiTaHW NPOBOAAT HA BOCbMW HaBeckax: Mo Ase
napanfesnbHble HABECKW MpV 3HAYEHWAX AaB/eHWli p, paBHbIX
51.7; 68.9; 86.2 n 103.4 Ma.

PaccunTbiBalOT HaBecky NponaHToB OT, I, HE06X0AVMYIO
ANA ucnbiTanus, no opmyne

™20 T K )

roe 1.22— nocTosHHaa npucnocobnieHus ana paspgasnvsa-
HUS rpaHyn, yuuTbiBalowas 06bem NPONaHToB,
KOTOPbIN fLO/MKEH ObITh HArpyXeH Ha 1cMm2nnowa-
Aun aHa npucnocobnexHns. cm3/cm2;
Pvicn — HacbinHas naoTHOCTb no dpopmyne (1). r/icm3;
datt — BHyTpeHHWIi fuameTp npucnocobaeHns ansa pas-
[OaB/iMBaHusa rpaHys, cm.

B3gewmnBaloT HeobXoAWMOE KOMMYECTBO MPOCESHHbIX
NpPONaHTOB C NOrPELLIHOCTbI0, He npeBbiwatowei 0,02 r. n3achbl-
nawT yepe3 BOPOHKY B NpuUCnocobneHne Ana pasgaBnnBaHns
rpaHyn, nepemeLlas TOYKy UCTEUEHUs NponaHToB AN obecne-
YeHNs paBHOMEPHOCTM 3acbiNaHns NPonaHToB B npucnocobre-
Hue. T[lOBEpPXHOCTb MNPONaHTOB BblIpaBHUBAIOT MOBOPOTOM
nyaHcoHa Ha 180° 6e3 NpMMeHEeHUs YCUIus.

3artem, He BCTpAXMBas, NoMeLlalT npucnocobnexne gns
pasfgasnuBaHuns rpaHyn B MalnHy ANA UCMbITAHUSA Ha cxaTue
no 8.3.1.1.

Ycunnve F, H. Heo6xoaumoe ans obecneyeHus 3aaHHoro
JaB/fieHns, paccunTbiBalOT No hopmyne

* *
F 4k . )

roe p — pAdasneHune, MMa,;
(IBH— BHYTpeHHWIA AnameTp npucnocobneHns ansa pasnas-
NVIBaHWA rpaHyn, MM.
PaBHOMEpPHO B TeYEHNE 1 MWUH yBEUUMBAKOT HArpy3Ky o
[OCTWKEHUS yeunms, paccuymtaHHoro no copmyne (5). kotopoe
NoAAEePXMBAIOT B TEYEHNE 2 MUH.

MpumeyaHune — [onyckaetcs yBeNUUMBaTb HarpysKky c no-
CTOSIHHOIi cKOpOCTblo 13.8 MMa B MUHYTY A0 AOCTUXEHUS yCUNUS, pac-
cuuTaHHoro no gpopmysne (5). KOTOpoe NOAAEPXKMBAKT a TEUEHNE 2 MUH
Mpu 3TOM BpeMsi AOCTUXEHNS YCUNUSA T. MAH. BBIYUCASIIOT N0 hopmyie

\

rae V— cKopocTb nogbema faBneHns. H/MuH.
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| — nyaHCOH: 2 — moawa

MpumeuvaHuns

1 AvnameTp nyaHcoHa d [JONXeH
6bITb MEHbLIE (PaKTN4EeCKOro BHyTPEHHEro
AnameTpa dopmbl doli Ha
(0.1250 + 0,0125) mm.

2 BHyTpeHHWii gnameTp hopmsbl da,
coctasnseT (50.80 £ 0.01) mm.

3 HapyxXHblii gnameTp popmbl <map
HaxoauTca B npefgenax 76—_83 Mm.

PucyHok 2 — MpucnocobneHne gna pas-
[aBNUBAHUS TpaHyn

CHWXaloT ycunue o Hynsl, CHUMALOT NpUCnocobieHne Ans pa3faBnvBaHus rpaHyn ¢ UCnbITaTenbHoi
MalLLVHbI ¥ NEPEHOCAT ero CogepXuMoe Ha Ha6op cut no 8.3.1.2. Mocne pacceBa Ha CUTOBOM 1a6opaTopHOM
Bu6paTope B TedeHne 10 MVH B3BELIVBAIOT pa3pyLUEHHbIe rpaHy bl U3 NOAA0HA C NOTPeLIHOCTLI0, He NPeBbl-

watowein 0,02 r.
8.3.1.4 O6paboTka pe3ynbTaTos

MaccoByto 40110 paspyLleHHbIX rpaHyn/  %. BbIUMCAAIOT No hopmyne

/= 100.

N
T
rae or, — mMacca paspyLUeHHbIX rpaHyn, T;

Or — HaBecka A1 ucnoltaHus no 8.3.1.3. 1.

@
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3HayeHne MaccoBOii 0NV paspyLUEHHbIX FPaHy/ B MPOLLEHTaX BbIYUC/SIIOT C TOYHOCTbIO J,0 BTOPOTO 3Ha-
yallero yucna nocne 3ansToi.

3a pesynbTat UCNbITaHUs NPUHUMAlOT cpegHeapudMeTUYeckoe 3HaueHne pesynbTaToB ABYX napari-
NeNbHbIX ONpeaeneHnii Npyu 3aaaHHoOM LaB/IEHNN.

JonycTuMoe pacxoxzeHue mexay pesynbTataMu He [OMKHO Npesbiwath 2,0 %.

Pe3synbTat UCNbITaHWsi OKPYI/IAT 0 NEPBOro 3HAYaLLEero Yucsaa noce 3ansiToi.

8.4 OnpepgeneHve pacTBOPMMOCTU B KMCNOTax

8.4.1 CyuwHocTb MeToga

MeTog oCHOBaH Ha rpaBMMeTPUYECKOM MeToe onpefesieHnsa U3MeHEeHNs Maccbl HaBECKM NPonaHToB
nocne 06paboTkM paboyrMm pacTBOpamm CMeCH KOHLEHTPUPOBAHHbIX COMSAHON N (DTOPUCTOBOLOPOHON KMC-
NOT AN CMEeCU KOHLEHTPUPOBAHHON CONAHOW KMCNOTbl M (DTOPUCTOrO KAC/IOT0 aMMOHWS.

8.4.1.1 CpepcTBa U3MepeHunii, annapartypa, matepuasnbl 1 BCoMoraTesibHble yCTpoicTea

Becbl no FTOCT 24104. knacc TOYHOCTW BbICOKUIA.

BoasHas 6aHs, obecneumBalollas HarpeBaHne go temnepatypsl (65 + 1) BC.

CyLlnnbHbIA WKad), obecneynBatowmii HarpesaHune Ao Temnepatypbl (110 j.5) ®C.

MonnatuneHoBble WK NONUNPONUIEHOBbIE: COCY/, (KPYXKa UK cTakaH) BMeCTUMOCTb0 150—200 cm3,
MepHasa eMKOCTb BMeCTUMOCTbio 1000 cM3 1 BOpOHKa.

dapcoposas yawka no FOCT 9147 aguameTpom 60 Mm.

Okcukartop no FOCT 25336.

XnopucTblii kanbLuii, NpokaneHHbll Npu TemnepaType 700 *C—800 °C.

06e330/1eHHbIN UNBLTP Mapkn «b6enast neHTa» guameTpom 110 mMm.

ConsaHas kucnota no FOCT 3118.

dTopucToBOAOpOAHas kucnota no FOCT 10484 unu pTopucTbIil KUCALIA amMoHuii no TOCT 10484 unun
ApYyromMmy HOpMaTUBHOMY AOKYMEHTY C MaccoBoWi fosieli ocHOBHOro komnoHeHTa (NH4FHF) He meHee 98 %.

OuctunnnposaHHasa sBoga no NOCT 6709.

8.4.1.2 lMpuroToBneHne paboyero pacTesopa

Pa6ounii pacTBop CMecu CONAHON 1 (hTOPUCTOBOAOPOAHON KUCIOT C MAcCOBbIM COOTHOLLIEHWeM 4:1
rOTOBSIT C/lIeytoLLMM 06pa3oM: B MEPHYH eMKOCTb HanmBatT 500 cM3AUCTUIMPOBAHHbI BOAbI, 06aBNAOT
54 cM3 KOHLLEHTPYPOBAHHOW (HTOPMCTOBOAOPOAHONM KNCNOThI U 293 cM3KOHLEHTPUPOBAHHOW COMAHON KMC10-
Tbl. floBoAAT 06bem A0 1000 cM3 AMCTUANNPOBAHHOW BOAON W TWaTENbHO NepeMeLLnBaloT.

Pabouunii pacTBOp CMecK COMAHOM KNCNOTbI M PTOPUCTOrO KMCI0T0 @aMMOHUSI C MaCCOBbIM COOTHOLLIEHU-
em 4:1 roToBAT cneAylWM 06pa3oM: B MEPHY0 eMKOCTb HanusalT 500 cM3 AUCTUANMPOBAaHHbIW BOAb,
[06aBNat0T 46.23 rdh TOPMCTOrO KUCNI0ro aMMOHMA 1 361 CM3KOHLEHTPUPOBAHHOW CONSHOW KNCNOThI. loBOAAT
o6bem go 1000 cm3 AMCTUANNPOBAHHOWM BOAOW M TWaTeNbHO NepemMeLlnBatoT.

8.4.1.3 TpoBefeHne ncCnbITaHUs

McnbiTaHusa npoBogaT Ha ABYX napasiefibHbIX HaBeckax rpaHyn nponaHTos.

YacTb nabopaTopHoi Mpobbl BbiCyLINBaOT B (haphOpOBOii Yallke A0 NMOCTOSAHHOW MaccChl B CYLUUIBHOM
wkadpy npu Temnepatype (110 i 5) °C n oxnaxgaloT B 3KCMKaTope.

HaBecky maccoii 5 r. B3BeLLEHHYI0 C NOTPeLIHOCTbI0, He npesbiwatolelt 0.1 r. nomeLlLaioT B KPYXKy (cTa-
KaH) n 3anmBatT 100 cm3 pabouero pactsopa, NPUrOTOBAIEHHOIO MO O4HOMY M3 CNOCO6O0B, NPUBELEHHbIX
B 8.4.1.2.

KpyxKy (cTakaH) nomeLlatoT Ha BOASIHYIO 6aHIo ¥ BblAEPXMNBAIOT, He NepemelunBas, npyu Temnepartype
(65 ¢ 1) “C B TeyeHne 30—35 MUH.

MepeHoCAT cofepxumoe KpYXKn (CTakaHa) Ha BOPOHKY C (OMIbTPOM M TPK pa3a 0nosiackuBaloT KPYXKy
(cTakaH) BHYTPW AMCTUNNVPOBAHHOW BOLOW Y NPOMbIBAIOT 3TOl BOAOW Npoby Ha chunbTpe. [laloT NOMHOCTbLIO
CTeub BOAE.

Mpoby BmecTe ¢ (hUILTPOM NEPEHOCAT B NPeABapuTENIbHO BbICYLLIEHHYIO 1 B3BELLIEHHYIO C NOrpeLlHoc-
Tbl0. He npesbIwatolieli 0,1 r. yalky, KOTopyto nomeLaoT Ha 20 MUH B CyLIW/IbHbIN LWKad) 418 NONHOro oTAene-
HWS NPO6LI OT hrNbTpa. 3aTeM vallky U3BaekarT n3 Wwkada. Mocne oxnaxaeHns Ha Bo3ayxe npoby c hunstpa
NepeHOoCAT B YallKy, KOTOPYI0 NOBTOPHO BbICYLUMBAIOT B CYLUWIbHOM LKAy 40 NOCTOAHHON Macchbl. Oxnax-
[leHHYI0 B 3KCMKaTOpe YallKy ¢ Npo6oii B3BELWMBAIOT C NOTPELLIHOCTbIO, He npeBbiwatolein 0,1 T.

8.4.1.4 O6paboTka pe3ynbLTaToB

PacTtBopuMOCTb B Kncnotax S, %, BblUMCASAOT N0 oopmy/ie

5=/~ 100, @®)

T\

rae /v, — macca HaBecku 40 06paboTku paboyvM pacTBOpPOM, T;
T2 — Macca HaBecku nocse o6paboTkm paboymm pacTBopom, I.
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3a pe3ynbTatr nCnblTaHUA NPUHUMaKT cpe,u,Healed)Me- Ta6bnuya 5

TMUeCKOe 3HaueHe pesy/bTaToB [BYX NapasiefbHbIX onpe- B npouenHTax
AeneHnid. [lonycTUMbIe PacXOXAeHUs Mex/ay pesynbTatami
ABYX NnapannenbHbIX U3MepeHuii npu fosepuTebHoli Bepo- B TEOIOCTE ABCOMIOT Moe
ATHOCTW P=0.95 He 10/HbI NPeBbILIaTE NPUBEAEHHbIX B Ta6- . ch’;max AonycTumee
nvue 5. Mpu Heco6nwaeHnn 3Tux TpeboBaHUi NpoBOAST pacxoxneHne
NOBTOPHBIE UCMbITAHMS.

3HayeHne pacTBOPMMOCTM B KUC/OTax B MPOLEHTax OT 05 a0 5.0 eknioy. 0.40

Ce. S0 H10.0 0.50

BbIYNCNATCTOYHOCTbLIOA0 BTOPOro 3HaYaLero Yncnia nocne
3anaToii. Pe3ynbTaT UCNbITAHWUS OKPYIAISIHOT 0 NepBOro 3Ha-
yaliero yncna nocse 3ansaToun.

8.5 OnpepgeneHne chepuyHOCTU U OKPYr10CTH

ChepuyHOCTb 1 OKPYT0CTb FPaHyn NPoNaHToB onpesensoT O4HUM M3 clefyolwmx MeTOL0B:

a) C ucnosb3oBaHWeM MUKpockona (metog A);

6) c ucnonb3oBaHmeM LupoBoli hoTokamepsl (MeTog B).

MeTopn b aBnsieTca apbUTPaxXHbIM.

8.5.1 MeTog A

8.5.1.1 CywHocTb meToda

MeTof 0OCHOBaH Ha BM3yasibHOW oLeHKe hopMbl FpaHy/1 NPONaHTOB. YBE/IMYEHHbIX C MOMOLLbI0 MUKPOC-
Kona.

8.5.1.2 Annapartypa

OnNTUYECKNIA NN CBETOBOI MUKPOCKON KPaTHOCTbIO yBeNnYeHus 6onee 10.

8.5.1.3 TpoBefeHne ncnblTaHna

MponaHTbl N3 1a60paToOpPHO NPO6LI HACKINAKT B OAMH C/10M HAIMCT 6enoii 6ymarn unv gpyroro matepu-
ana 6enoro ugeTa, KOTOpbIA NOMeLLalT Ha MpefMeTHbI CTONUK MuKpockona. Mpou3BOnbLHO BbiGupalT
20—25 rpaHyn, HaxofALWMXCA B MOJIe 3peHus.

Mpy COOTBETCTBYIOLLLEM YBEMYEHUN MUKPOCKONA ONpeaensaoT CChePUYHOCTb, a3aTem OKPYIrIoCTb Kax-
[0l 13 BbIGpaHHbIX rpaHyn nyTeM cpaBHEHMWs C guarpammMoli (PUCYHOK 3).

0.1 0.3 0.5 0.7 0.9
OKpyrnocTtb

PucyHok 3 — [uarpamMmma gns BU3yanbHOro onpefeneHus chepuyHoCTH 1 OKPYraoCTu

BbluncnsioT cpegHeapudmeTnyeckoe 3HaueHne chepuyHoCcTy 1 OKPYrIoCTy OLeHEHHOro Habopa rpa-
Hy/1 C TOYHOCTbLIO 0 BTOPOr0 3Haualllero Yucsaa nocse 3ansToi.

3a pesynbTaTt UcnblTaHMS NPUHUMAIOT cpejHeapudMeTnyecKkoe 3HauYeHne pesybTaToB NPOBEPEHHOTr0
Habopa rpaHyn. PesynbTaT OKpyrisioT 4O NEePBOro 3HaYallero ynucaa nocne 3ansaToi.

8.5.2 MeToa b

8.5.2.1 CywHocTb meToga

MeTon 0CHOBaH Ha B13yasibHOl OLeHKe (hopMbl rpaHy/1 NPONaHTOB C MOMOLLLH LI POBOI (hoToOKaMepbl
1 NepcoHasibHOro KomnbloTepa.

8.5.2.2 Annapartypa

LindpoBas choTokamepa 1 nepcoHasibHbIl KOMMbIOTEP UK Apyroe 060pyaoBaHne, N03BOSAOLLEE MOMY-
YNTb HEOOXOANMYIO KPATHOCTb YBEUYEHNS.
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Tabnuua 6

dpakuma

10/14
12/18
12/20
16/20
16/30
20/40
40/70

KpaTHoCTb yBenyeHus

15
15
1S
30
30
30
40

8.5.2.3 lMpoBegeHve ucnbiTaHnA

YacTb nabopaTtopHoii Npobbl HAaCkINAT B OAWH C/I0M Ha
nncT 6ymarv wnm apyroro matepuana 6enoro useTta u npoBo-
AT DOoTOKaMepoii CbeMKyY rpaHy/1 NpoNaHTOB B COOTBETCTBUMN
C PYKOBOZCTBOM MO 3KCnyaTaummn hotokamepsbl.

C nomoLbio KOMMbOTEPA NPOBOAAT 06pabOTKy hoTor-
paduii. obpesas Ux Takum o6pasom, 4TOObl B Nosie 3peHus
Haxogunocb 20—25 rpaHyn NpPonaHToB. 1 yBEeIMUYNBaloT U30-
6paxeHne BblAe/IeHHbIX FPaHyn KPaTHOCTbIO, 3aBUCALLER OT
hpakuun nponaHTos (Tabnuua 6).

MeuatatoT cpoTorpachum, Ha KOTOPbIX MNPOCTaBASAT
HOMepa rpaHyn. Micnonb3ys gunarpammy no 8.5.1.3 (PUCyHoK 3)

1 cpoTorpacpuio, BU3yasnbHO onpeaensiioT CPepuUHOCTb U OKPYTNOCTb KaXXAOW rpaHybl.

BbluncnsioT cpefHeaputMeTuyeckoe 3HaueHne CPepuyHOCTY 1 OKPYT/IOCTM OLeHEHHOTOo Habopa rpa-
Hy/ C TOYHOCTbI0 ;0 BTOPOro 3HAYALL,Eero yncaa nocne 3anaToil. 3a pesynbTar UCMbITaHUs NPUHUMAKOT cpeaHe-
apuchMeTMyeckoe 3HaYeHue pesysibTaToB OLEHEHHOTO Habopa rpaHy’i.

Pe3ynbTart oKpyrasioT 40 NepBOro 3Havalero Ynucia nocse 3anstoi.

8.6 OnpepeneHue rpaHy/IOMeTPUYECKOr0O cocTaBa

8.6.1 CpepacTBa M3MepeHwuii, annapatypa u BCnoMmoraTesibHble yCTpPoicTBa
Becbl no FOCT 24104, knacc TOYHOCTU BbICOKUIA.
Habop 13 cemu cUT. CHABXeHHbI nogfoHoM (Tabnuua 7).

LleTka A8 OUMCTKM CUT.

CuToBoli nabopatopHblii Bu6patop no 8.3.1.1.
8.6.2 TpoBefeHne ncnbiTaHna
WcnbiTaHne NpoBOAAT Ha fBYX napaniesnibHbix npobax.

Mpo6y maccoit 100 r B3BELUMBAIOT C MOTPELUHOCTLIO, He npeBbiwatoLLeli 0.1 1, 1 NOMeLLaT Ha BepxHee

cuTO Habopa.

Habop cuTycTaHaBNMBatoT B CUTOBOI NabopaTopHbI/i BUGpaTOp MNpocenBaoT Npoby B TedeHne 10 MUH.

Mocne npocemBaHus Habop CUT BbIHUMaOT M3 BMGpATOpa, C MOMOLLLH LETKN akKypaTHO M3BekatT
ocTaTkv NPOMaHTOB C KaXAOro cuTa 1 NoALOHa, a 3aTeM B3BELLUMBAIOT.

3HayeHne MaccoBoOli 40N NPONAHTOB Ha KaXA0M 13 CUT 1 NOAAOHE B NPOLEHTaX BbIYNCASAIOT C TOYHOC-
Tbl0 40 BTOPOrO 3HavaLero Yyucna nocse 3ansiToi.

3a pe3ynbTaTt UCNbITaHUSi NPUHUMALOT cpefHeapudMeTNYeckoe 3Ha4YeHne MacCoBbIX 0/1ei NPONaHToB

Ha KaXaom 13 CUT U nogaoHe.

JlonycTMoe abconoTHOe pacxoxieHvne Mexay pesynbTaramu napannefibHblX onpefeneHuini He fo-
XHO npessbiwaTs 4,0 %.
JonycTMoe oTkoHeHve o6Lelt Macchbl MPOMaHTOB Ha CUTax M NoAAOHe OT Macchl NabopaTopHol NPo6bI

He [o/MKHO npesbiwarts 0.5 %.

Pe3ynbTaTt ucnbiTaHna OKpPYyrnsaT 40 NEPBOro 3Havallero yucaia nocne 3anAToi.

Ta6bnuuya 7

10/14

10
12
14
16
18
20

12/18

12
14
16
18
20

12120

8
12
14
16
18
20
30

Homep cuta B Habope Ana paccesa dpakuuii

16/20 16.30 20/40 40/70
12 12 16 30
16 16 20 40
18 18 25 45
20 20 30 50
25 25 35 60
30 30 40 70
40 40 50 100

8.7 OnpepenieHne MaccoBoii 40NN rpaHyn OCHOBHOW dhpakyuu

8.7.1 CpepcTBa M3MepeHuii, annapaTypa 1 BcnoMorarte/sibHble ycTpoiictBa — no 8.6.1.
8.7.2 lNpoeBefeHne ucnblTaHnsa
Mopsfok nposefeHNs ucnbiTaHua — no 8.6.2.
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MaccoByto f,0/110 FpaHy1 OCHOBHOW (hpakLun BbIYMCASIOT Kak CyMMY OCTaTKOB Ha cMTax HOMEpPOB, Haxo-
OALWMXCA MeXAy YncnntTenem us3HameHatenem B 0603HaveHnmn opakuum (tTabavua 7). Uckyas HoMep cuTa,
HaxoAsWmiAics B umcnuterne.

McnbiTaHne NpoBOAAT Ha ABYX napannenbHbIX npobax.

3HayeHMe MaccoBOl 10/ FpaHy/1 OCHOBHOW hpaKLMmn B NPOLLEHTax BbIYMC/IAKT C TOYHOCTbIO 10 BTOPOro
3Havallero yvicna nocne 3ansTou.

3a pesynbTaT UCMbITaHWA MPUHMMAIOT cpegHeapudMeTUyeckoe 3HauyeHue MacCOoBOW A0NU TpaHyn
OCHOBHOI (hpakumu. lonycTuMoe abCconoTHOE pacxoxaeHne Mexay pesynbTaraMmy napanniesnbHbix onpeje-
NeHnii He f0MKHO npesbliwaTth 3.0 %.

PesynbTaT UcnbITaHUS OKPYINSAOT A0 NEPBOro 3Havallero Yucsaa nocse 3ansaToi.

8.8 OnpepgeneHne apPeKTUBHONM yaeNbHON akTUBHOCTU €CTECTBEHHbLIX PaANOHYKNUAO0B
Onpegenenne 3P eKTUBHON yAebHOM aKTUBHOCTU eCTECTBEHHbIX paanoHyknmngos — no FOCT 30108.

9 MapK1poBKa, YNakoBKa, TPaHCMOPTUPOBaHUE U XpPaHeEHWE

9.1 MapkupoBKa, ynakoBka, TpaHcrnopTupoBaHue u xpaHeHue — no FOCT 24717 c AOMNOAHEHUAMU
no 9.1.1—9.1.5.

9.1.1 MponaHTbl TPAHCNOPTUPYIOT XEeNe3HOA0POXHLIM UM aBTOMOOUIbHLIM TPAHCMOPTOM.

9.1.2 TMponaHTbl yNakoBbIBAKOT B MATKWE CTPOIHbIE CeLnann3npoBaHHble KOHTeNHepbl Maccoi 6pyTTo
He 60n1ee 1500 Kr ¢ 4oNyCcKaeMoii NOrpeLLIHOCTbI0 B3BELUMBaHWSA, He NpeBblluatoLLeli 2 %. ¢ BHYTPEHHUM Nona-
TWU/IEHOBbLIM BKAabILLEM.

Mo cornatleHunto CTOPOH AOoNycKarTCca Apyrue Buabl ynakoBku.

9.1.3 O603HauyeHve chpakLym MPONaHTOB HAHOCAT MyTEM Hak/1emBaHusa Spblka Ha 60KoBble MOBEPXHOC-
TN KaXXA0ro KOHTenHepa € ABYX CTOPOH.

Mo cornatueHnio CTOPOH A0NycKalTCsA Apyrue Buibl MapknpoBKU.

9.1.4 B 60KOBOI kapMaH KaXAoro KoHTeiiHepa BKNafblBalOT NMOMELLEHHbIA B NONITUIEHOBBIA nakeT
APNbIK C YKa3aHeM:

- HaMMeHOBaHWA NpPeanpuUATUA-U3roTOBUTESA N ero TOBAPHOTIO 3HaKa,;

- HavMeHoBaHWsA 1 0603HaYeHNA HaCcTOosLLero cTaHjapTa.

- 0603HayYeHus dpakuuu,;

- Maccbl 1 HOMopa napTuu;

- AaTbl N3rOTOB/IEHUA.

9.1.5 MponaHTbl XPaHAT B KPbITbIX CK/1AACKNX NOMELLEHUAX B YC/TOBUAX, UCK/TIOHAIOLWNX NOBpeXAeHne
yNaKkoBKW, YBNaXKHEHNE NPONaHTOB U YNaKkoBKU.
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MpunoxeHune A
(cnpaBo4yHoe)

OCHOBHble TpeboBaHNSA, NpeAbABAAEMbIe K CUTaM 418 UCNbITaHWUN
A.1 OcHOBHble Tpe6oBaHuA, NpeabaBASEMbIe K CUTaAM ANA UCNbiTaHWA no [1]. npuBegeHbl B Tabnuue A.1.

Ta6nuuya Al
B munnumetpa*

. . MpesenbHoe OTKNOHeHWe i
HoMuHanbHbI pasmep ayeiikn PeA o HomuHankeHeIi anameTp
cpefHero pasmepa sueiiki B

Homep cuta 0cBeTY X, y npoBosoky If,
CBeTYy OT HOMUHa/ILHOTO

7 2.800 ¢ 0.095 1.120

8 2.360 x 0.080 1.000
10 2.000 r 0.070 0.900
12 1.700 x 0.060 0.800
14 1.400 r 0.050 0,710
16 1.180 r 0.045 0,630
18 1.000 2 0.040 0.560
20 0.850 r 0.035 0.500
25 0.710 r 0.030 0.450
30 0.600 2 0.025 0.400
35 0.500 2 0.020 0.315
40 0.425 2 0.019 0,280
50 0.300 2 0.014 0.200
60 0.250 2 0.012 0.160
70 0,212 20,010 0.140
100 0.150 r 0.008 0.100

A.1.1 CwuTa M3roTOBASAIOT N3 NPOBOIOYHBIX TXaHbIX NOMOTEH C KBAAPATHbIMU AYelikaMn 1 C NIOCKAM NieTeHneM.

[Ns N3roTOBNEHNA NOIOTEH UCNONbL3YKT NPOBOJIOKY U3 HEpXaBetow el cTanu, natyHu, 6poH3bl UIWN APYTUX aHano-
TMYHbIX MaTepuanoB 6e3 NoKPbITUSA.

MneTeHne NONOTHA [OMKHO GbITb XECTKUM, 6€3 BUAUMBIX AedeKTOB.

A.1.2 CpepHuii pa3mep siueiikn BCBETY U3MepPAIOT, Kak Noka3aHo Ha pucyHke A.1. B TOPM3OHTaNIbHOM HanpaBiaeHuu
X U BEPTUKaNbHOM HanpaB/eHUN y OTHOCUTENIbHO LLeHTpa sueiiku.

Kaxpoe W3 n3MepeHHbIX 3Ha4YeHWH A0/IHKHO COOTBETCTBOBATb HOMUHANBLHOMY pasMepy siYeiiku B CBETY C y4eToM
npefenbHOro oTknoHeHus (tabnuuya A.1).

A.1.3 CpepgHuit guameTp NPOBOSIOKA U3MEPSIOT, Kak NoKasaHo Ha pucyHke A.1l.

[onycTMMoe OTK/IOHEHUE OT HOMUHANBHOTO AnaMeTpa KaXxA0ro U3 U3MepeHHbIX 3HaYeHWii He JO0MXKHO NpeBbiWaTh
r 15 % (tabnuua A.1).

—mHOMUWHa/bHbBIA fuameTp NpoBosIO-
KW; X — rOPU30HTa/IbHOE HanpasfieHune
N3MepeHus pasmepa suveiikn, y —msep-
TUKa/IbHOE HanpaBneHWe U3MepeHus

pasmepa aueiiku

PucyHok A.1 — Cxema u3mMepeHui
pasmepoB A4eikun u NpoBONOKMN

A.1.4 [lonyckaeTcsa ucnonb3oBaTb NabopaTopHblie cMTa U3 MeTannyeckon nposonoyHoli cetkmno FOCT P 51568.
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MpunoxeHune b
(o6a3aTenbHoE)

OT6op 1 NoATroTOBKA NPOG6 OT MOTOKA MPONAHTOB

b.1 Annapatypa

PyHHOl unn mexaHuyecknit Nnpo600T60pHUK N060Oro TUNa.
PyuyHoilt penutens npobbl (pucyHok b.1).

1— OCHOBHOIA kopnyc ra6apuTHbiMu pasmepamu (29.5 £0.5) * (26.0 r 0.5) «<16.5£ 0.5) cm; 2 — pykosTka: 3 — 3aABKKa:
4 — ByHKep; 5— nopaoH. 6 — nonactn pasmepom (1.25 £ 0.05) cm

PucyHok B.1 — Pyu4Holi genutens npo6bl

5.2 Mopapok ot6opa v NOATOTOBKM Npo6

5.2.1 OTnoToka NPONaHTOB MTHOBEHHbIE NPO6bLI OTOUPAIOT C NOMOLL b PYYHOTO UM MEXaHNYeCcKoro npo6ooT6op-
HuKa.

NMpo600T60PHUK, NPOAObHASA OCb KOTOPOro NepneHAnKy/IspHa K OCHOBHOMY NOTOKY NPOMNAHTOB. NepeMelanT ¢
paBHOMEpPHOI CKOPOCTbIO 3a KOPOTKMII NPOMEXYTOK BpeMeHN Yepes ero WHpKHY, He Jonyckas nepenonHeHs npo6ooT-
6opHuKa.

B5.2.2 MrHoBeHHble Npo6bl OTGMPAIOT NPU 3arpy3ke UAN BbITPy3Ke HE MEHEE YeM OT KaX0oro eBATOro KoOHTeliHepa.
MepByl0 MrHOBEHHY0 Npo6y oT6MpPalT NOC/e NPOXOXAEHNA NOTOKA NPONaHTOB B TeYeHue 2 C.

B5.2.3 CymmapHyt npoby nepeMellnBalT 1 coKpal,alT Ha py4yHom genutene npobsl (pucyHok 6.1) go nonyyenns
na6opaTopHOi Npo6bl Maccoii He MeHee 5 kr. flonyckaeTcsi UCNONb30BaTb PYYHOW AennTenb APYrUX pa3MepoB aHanormy-
HOU KOHCTPYKLUU.

6.2.4 Ecnu macchl cyMMapHOW npo6bl He40CTATOYHO 418 NONYyYeHUs Heo6X0AMMON Macchl nabopaTopHOit NPo6bI,
yBENNYMNBAOT KOSIMYECTBO MFTHOBEHHbIX NPO6.
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[1] ASTM E 11—95 CTtaHpapTHasa cneyndukayms npoBONOYHOIO NOMOTHA U CUT ANA UCNbITAHWIA
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YK 666.762:006.354 OKC 81.080 n25 OKMn 15 2200

KntoueBble cnoBa: a/ItoMOCUIMKATHbIE NPOSAHTbI, FpaHy/IMpPOBaHHbIE NOPOLWKK, ppakuus, CUTO, FPaHy1oMeT-
puueckuii coctas
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