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FOCT P 51761—2005
[lpeaucnoBue

Llenn v npuHumnbl ctTaHaaptusaunm B Poccnnckon $epepaumm yctaHoesneHol PeaepanbHbiM 3aKOHOM OT
27 nekadbpsa 2002 r. Ne 184-903 «O TeXHUYECKOM perynmpoBaHuny», a npasnna NpUuMeHeHNs HaLUMOHaNbHbIX
ctaHaapToB Poccunckon ®epepaumm — OCT P 1.0—2004 «Ctanpaptmnzauma B Poccunckon depepaumn.
OCHOBHbIE MONOXEHNA

CBepeHMnA o0 cTaHaapTe

1 PASPABOTAH Accounaunen nponssoautenemmn notTpedbutenen orieynopoB « CaHkT-IeTepoOyprckmn
Hay4YHO-TEXHNYECKUN LeHTP» (Accoumauma «Clro6 HTL»)

2 BHECEH TexHn4yecknm komnteToM no ctaHaaptmnsaumm TK 9 «OrHeynopbi»

3 YTBEPXXOEH W BBEOAEHB OENCTBUE [Tpuka3om PeaepanbLHOro areHTCTBa NO TEXHUYECKOMY pery-
NMPOBaHUIO N MeTponorumn ot 29 nekabpsa 2005 r. Ne 506-cT

4 Hactoawun ctaHaapT pas3paboTaH ¢ y4eTOM OCHOBHbIX HOPMATUBHbLIX MNONOXEHNW HALMOHANbHOrO
ctaHpapta CLWA APl RP 60—95 «PekomMeHayeMble MeToAbl UCALITAHMA MPONaHTOB BbICOKOWN MPOYHOCTMW,
Ncnonb3yemMblx Npu rmapaennyeckom paspbiee nnacta» (APl RP 60—95 «Recommended practices for testing
high strength proppant used in hydraulic fracturing operations», NEQ)

5 BBAMEH TOCT P 51761—2001

HpopmMmayuss ob UBMEHEHUSIX K HacmosuweMy cmaHoapmy nybrnukyemcs 8 eXe200HO u3dasaeMoM
UHhopMaUyUOHHOM yKkazamene «HayuoHanbHble cmaHoapmal», @ meKcm U3MeHeHUU U rnornpasok — 8 eXxemMe-
CSIYHO U30asaeMbiX UHhOpPMaUUOHHbIX YKa3amensax «HauuoHanbHbele cmaHdapmel». B criydae nepecMompa
(3aMeHbl) Unu ommMeHbl Hacmosuwieao cmaHoapma coomeememesyruiee yesedomMmreHue byoem onybnukoeaHo
8 eXXeMeCcsa4HO u3dasaeMoM UHGPOpMaUUOHHOM yKa3amerne « HauyuoHanbHblie cmaHdoapmel». Coomeemcmay-
rowas UHgbopmayusi, yeeloMreHuUe U meKkecmabl pa3Mewarmces makxe 8 UHhopMalUoHHOU cucmeme obuezo
nofb308aHUsT — Ha ohuyuanbHOM catime @edepasribHO20 a2eHmemeaa rno MexHU4eCKoMy peaynuposaHuro U
Memposnoauu e cemu ViHmepHem

© CraHpaptuHdopm, 2006

HacToAawmm ctTaHaAapT He MOXET ObITb NONHOCTbBIO NN YACTUYHO BOCMNPOU3BEAEH, TUPAXUPOBaH U Pac-
NPOCTPaHEH B Ka4yeCcTBe OOMLMANbHOro n3naHna 6e3 paspelueHns PenepanbHOro areHTCTBa NO TEXHNYECKO-
MY PErynmMpoBaHuio N METPONOrMm
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HAUMWOHANBbHBIN CTAHOAPT POCCHUUCKOMWN PEOEPALNMN

MPOMAHTbI ANTIOMOCUJTUKATHDbIE

TexHun4yecKune ycnoBus

Aluminosilicate proppants. Specifications

[lata BBepeHua — 2006—07—01

1 O6nactb NpUMEeHeHUs

HacToawmm ctaHaapT pacnpocTPaHAEeTCs Ha antOMOCUNMKATHLIE NPONaHTbI (FPaHYNUPOBaHHbIE NOPOLL-
K1) BbICOKOW NPOYHOCTU (Janee — NponaHThl), NpeaHa3Ha4vYeHHble AN NCNONb30BaHUA NPy Ao0blve HedOT
CNnocoboM rmapasnUYECcKOro paspbiBa NNacTa.

2 HopmaTuBHbIE CCLINIKK

B HacTosAWEeM cTaHaapTe NCNONbL30BaHbl HOPMATUBHbLIE CCbINKM HA cneaviolne CTaHaapThbi:

[OCT P 51568—99 (MCO 3310-1—90) Cwnta nabopaTtopHblie n3 MeTannNnM4eckon NPOBONOYHOWN CET-
K. TexHndeckue ycnoems

[OCT 12.1.005—88 Cwuctema cTtaHaapToB be3onacHocTU Tpyaa. Odwmne caHUTapHO-TMIMEHNYECKNE
TpeboBaHMA K BO3AYXY paboyen 30HbI

[OCT 12.4.028—76 Cwucrtema ctaHaapToB Be3onacHocTu Tpyaa. Pecnupatopsbl LLB-1 «JlenecTok».
TexHn4yeckne ycnoeums

[OCT 12.4.041—2001 Cuctema crtaHpaptoB 6e3onacHoctu Tpyaa. Cpeacrtsa vHAMBUAYANbHOW
3alWKnTbl OPraHoB AbixaHna hunbTpyowmne. ObLne TexHn4eckne TpedoBaHUA

[[OCT 1770—74 Tllocyna mepHasa nabopaTopHaa cteknaHHasa. LlmnnHapbl, MEH3YPKKU, KONObI, Npobup-
kn. ObLIMe TeXHNYECKne yCcnoBus

[OCT 2642.0—86 OrHeynopbl n orHeynopHoe cbipbe. Oblmne TpedoBaHMA K METOAaM aHann3a

[OCT 2642.4—97 OrHeynopbl n orHeynopHoe cbipbe. MeToabl onpeaeneHns okcnaa antoMUHUS

[OCT 2642.5—97 OrHeynopbl n orHeynopHoe cbipbe. MeToabl onpeaeneHna okcnaa xenesa (ll)

[OCT 3118—77 Kucnota conaHaqa. TexHn4eckme ycnoBus

[OCT 6709—72 Bopa anctmnnnpoBaHHas. TexHN4YecKkne ycnoBus

[OCT 9147—80 llocyna n obopynosaHne nadbopatopHble hapdopoBble. TeXHU4YecKkne ycnosums

[[OCT 10484—78 Kucnota pTOopuUCTO-BOAOPOAHAA. TEXHUYECKNE YCNOBUA

[OCT 24104—2001 Becbl nabopartopHble. Obmne TeXHN4eckne TpedboBaHmA

[OCT 24717—2004 OrHeynopbl U OTHEYNOPHOE Chipbe. MapKNpoBKa, yNnakoBKa, TPAHCNOPTUPOBAHNE
N XPaHEHNE

[OCT 25336—82 lMocyaawn obopynoBaHne NnabdbopaTopHble CTEKNAHHbIE. TUMbl, OCHOBHbIE NAPaMETpPbI
n pa3mepobl

[OCT 26565—85 OrHeynopbl HehopMoBaHHbIE. MeTOoAbl OTOOPA U NOAroTOBKU NPOO

[OCT 30108—94 MaTtepunanbl n nsgenuna crtpoutenbHble. OnpeaeneHne yaenbHON 3hgekTUBHOW
AKTUBHOCTM €CTECTBEHHbIX PaANOHYKNNAOB

MpumedyaHune—Ilpn NonNb3oBaHMM HACTOALLUM CTaHAAPTOM Lienecoodpas3Ho NpoBepuUTb AeNCTBUE CCbINOoY-
HbIX CTaHAapTOB B MHPOPMALIMOHHOW cucTeMe oOLLEero nonb3oBaHUsa — Ha oduLManbHOM cante deaepanbHOro areHT-
CTBa MO TEXHUYECKOMY perynmupoBaHunio 1 METPONOrMn B CETU VIHTEPHET UNK MO eXXeroaHo n3aasaemMomMy MHopMaLMOHHO-
MY yKasaTtento « HaunoHanbHble cTaHaapTbhl», KOTOPbIA onyONMKOBaH Mo COCTOSAHMIO Ha 1 AHBapsA TeKyLlero roga, U no cooT-
BETCTBYHOLLUUM eXeMeCcsaAYHO udnaBaemMbliM MHADOPMALIMOHHBIM yKasaTensmM, onyonmkoBaHHbIM B TekyLlem roay. Ecnu ccbl-

U3paHue ohmunanbHoe
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NOYHBbIN AOKYMEHT 3ameHeH (M3MeHeH), TO Mpu MONb30OBaHUM HACTOALMM CTaHAaApPTOM cneayeT PyKOBOACTBOBATLCS
3aMeHeHHbIM (M3MEHEHHbIM) AOKYMEHTOM. Ecnn cCbiNOYHbIN AOKYMEHT OTMeHeH 06e3 3aMeHbl, TO MONOXeHne, B KOTOPOM
NiaHa CCbiNKa Ha Hero, NPUMeEHSsIeTCA B YacTu, He 3aTparnsaroLleit 3Ty CCbInkKYy.

3 TepMuUHbI U onpeaeneHus

B HacTosWeM cTaHaapTe NpUMEHEHbI cneayowme TepMrUHbI C COOTBETCTBYOLLMMU onpeaeneHnsaMu:

3.1 cdpakuma: CoOBOKYNMHOCTb rpaHyn onpeaeneHHoro pasmepa.

3.2 ocHOBHaA ppakuma: COBOKYNHOCTL MpaHyn, bonbluasa 4acTb KOTOPbLIX, NPOXoaa Yepes CUToO, HoMep
KOTOPOro yKa3aH B Uncnutene 06o3HavyeHna ppakumm no Tabnuue 1, 3aaepxmBaeTcs Ha cuTe, HOMep KOTOPOro
YKa3aH B 3HaMeHaTene.

3.3 oKpyrnocTtb: CTeneHb OTHOCUTENBLHOWN 3aKPYrNEeHHOCTU YIMOB rpaHynbl.

3.4 cdepuyHOCTb: CTeneHb NpndonmkeHna opMbl rpaHynbl K cdoepe.

4 Knaccudukauus

B 3aBUCUMOCTM OT pa3sMmepa rpaHyn 0CHOBHOW opakLnn NPONaHThLl Noapa3aenaioT Ha PpakumKn, yKa3aH-
Hble B Tabnuue 1.

Tadbnuya 1
Ob6o3Ha4vYeHne pakymn XapakTepucTtuka
10/14 [ paHyNbl NPOXoaAaT Yepes cnto Homep 10 n 3apepknBaroTcs Ha cute Homep 14
12/18 [ paHyNbl NPOXOAAT Yepe3 cUTo HoMep 12 n 3aaepkXnBaroTcs Ha cute Homep 18
12/20 [ paHyNbl NPOXOAAT Yepe3 cUTo HoMep 12 n 3aaepknBaroTcs Ha cute Homep 20
16/20 [ paHynNbl NPOXOAAT Yepes3 CUTo HoMep 16 n 3aaepknBaroTcsa Ha cute Homep 20
16/30 [‘paHynNbl NPOXoANAT Yepes CUTo Homep 16 1 3aaepknBaroTca Ha cute Homep 30
20/40 [ paHynNbl NPOXOAAT Yepe3 cnuto HoMep 20 n 3aaepknBaroTcsa Ha cute Homep 40
40/70 [ paHynNbl NPOXOAAT Yeped cnto Homep 40 n 3apepknBaroTcs Ha cute Homep 70

[TpumedvdaHNA
1 Homepa cuT ykasaHbl No HauuoHanbHomMy ctaHaapTy CLUA [1].
2 OcHoBHble TpeboBaHMA, NpeabaABNAEeMble K CUTaM, NpUBeAEHbI B MPUNOXeEHUN A.

5 TexHu4yeckue TpedboBaHUSA

[0 HPM3NKO-MEXAHNYECKNM NOKA3ATENAM, FPaHYNOMETPUYECKOMY COCTaBY M hOpME NPONaHTbl AOMKHbI
COOTBETCTBOBATb TPeOOBaHUAM, yKa3aHHbIM B Tabnuue 2.

Tadbnuuya 2

Hopma ana gpakyum

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

1 Maccosasa aons, %:

Al,Os , He MeHee 50
Fe,Os, He bonee 8
2 HacbinHas nnoTHOCTL, r/cm’®, He Gonee 1,9
3 ConpoTuBneHue pasnaBnUMBaHUK (MaccoBasi AONS
pa3pyLeHHbIX rpanyn), %, He Bbonee 25,0 10,0 8,0

4 PacTBOpPUMOCTL B KUCNOTax, %, He donee 0,0
5 CdepnyHOCTb, HE MeHee 0,7
6 OKpyrnocTb, He MeHee 0,7
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Hopma ana gppakumnm
HanmeHoBaHUe nokasartensd
10/14 12/18 12/20 16/20 16/30 | 20/40 | 40/70
7 [paHynomeTpuyecknin cocTtas, %, He Bonee:
OCTaTOK Ha cuTe HoMep:
7 0,1
3 0,1 0,1
12 0,1 0,1
16 0,1
30 0,1
npoxoa Yepes3 CUTO HoMep:
20 1,0
30 1,0 1,0
40 1,0 1,0
50 1,0
100 1,0
8 MaccoBasa Aona rpaHyn OCHOBHOM opakuun, %, He
MeHee 90,0
9 OddbekTuBHAA yaenbHas akTUBHOCTb €CTECTBEHHbIX
paauoHyKNMAoB, br/kr, He Bonee 370
[TpumevyaHNsA
1 ConpoTuBneHune pas3aaBnUBaHUID oNpeaensalnT Npu 3Ha4veHnax aasneHna 51,7, 68,9; 86,2 n 103,4 MIMa (cooT-
BeTcTBeHHO 7500; 10000; 12500 n 15000 cbyHT/Aonm?2). 3HaveHne AaBneHna Ana NpoBeAeHUs UCTbITAHUSA YCTaHaBMK-
BAKOT MO COrnalleHn CTOPOH.
2 Mo cornaweHno CTOPOH AOMYyCKaeTCA WM3roTOBNATL MPONaHTbl Apyrnx pakuun, 3TO OroBapuBaldT B
KOHTpaKTe.

6 TpeboBaHuA 6e3o0nacHOCTI

6.1 llocTeneHn BO3AeNCTBUA HA OPraHU3M 4enoBeKa NPONaHTbl OTHOCATCA K4-MY KNaccy OnNacHOCTU, No
3P PEKTMBHON yAENBbHON aKTUBHOCTU €CTECTBEHHbLIX PaauOHYKNMAOB — K MaTtepunanam 1-ro knacca.

6.2 lpenenbHO aonyctuMmaa KoHUeHTpauua (MNMAK) nbinn B Bo3ayxe pabdboven 30HbI NPON3BOACTBEHHbIX
noMeweHunit no FOCT 12.1.005 He AomkHa NpeBbIWaTh 6 Mr/M3.

6.3 OcTpble OTPaBNEHUA MPU N3rOTOBNEHMN N MPUMEHEHNN NPOMNAHTOB UCKIMIOYEHbI.
6.4 [lponaHTbl He CNOCODCTBYIOT OOPA30BaAHUIO TOKCUYHbBIX COeANHEHNN B BO3AYLLHOWN cpeae U CTOYHbIX
BOAAX, NOXapPOoB3PbiBOOE30NaCHbI U HE pa3pyLUaTca Npn HarpesaHun 0o temnepatypbl 900 °C.

6.5 MNpun paboTe ¢ nponaHTaMM WCMONb3YIOT MHAMBMAYamNbHble CpPeacTBa 3alUUTbl OT MbINM MO
[OCT 12.4.028 nTOCT 12.4.041.

7/ llpaBuna npuemMkKu

7.1 TlponaHTbl NPUHNMAIOT NapTUAMK. [NapTrna AOMKHA COCTOATL U3 MPONaHTOB OAHON (PpaKuMn Maccou
He bonee 180 T n conpoBOXAaTbCA OAHUM AOKYMEHTOM O KaydecTBe, coaepXallium:

- HaUMeHOBaHMe NPeanpPUATUA-N3roToBNUTENS U (MNN) €ro TOBaPHbLIN 3HAK;

- HOMEP NapTUn N AaTy OTrPY3KN;

- 0603Ha4YeHne N HauMeHOBaHUE HACTOSALLEro CTaHaapTa;

- 0003Ha4YeHne ppakunm;

- pe3ynbTaTbl NadOPaTOPHbLIX NCMbITAHUN.

7.2 OTOOpP N NoaroToBKa Npod

OT KaXXaon NPUHUMaEMON NAPTUN OTOMPAIOT MIHOBEHHbIE NPOObLI NPONAHTOB, YNAaKOBAHHbIX B KOHTENHE-
Pbl, UM U3 NOTOKAa NPOMNaHTOB NPY UX 3arpy3Kke NN BbIrpy3ke.

MrHoBeHHble NPoObl Maccon He MeHee 0,3 Kr 060 beaMHAIOT B CYMMAaPHYI0 NPoby 1 NyTeEM COKpaLLEHNS U
neneHnsa nony4aT NabopaTopHYo Npoby Maccon He MeHee 5 kr.
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7.2.1 OT60p 1 NOAroToBKY NPOO6 NPONAHTOB, YNAaKOBaHHbIX B KOHTENHEPLI, NpoBoaaT no NOCT 26565 ¢
pononHeHnamn no 7.2.1.1n7.2.1.2.

7.2.1.1 MrHOBeHHble NPOOLI OTOUPAIOT N3 KAXAO0ro NATOr0 KOHTEMHEpPa C NOMOLLbIO MEeTannNM4yeCckoro
COBKa.

7.2.1.2 Ecnn maccbl cyMMapHOU NpoObl HeAOCTAaTOYHO ANA Nony4YeHna HeodbXoanMon Macchbl nNadopa-
TOpPHOW NPOOLI, YBENNYMBAIOT KONNYECTBO MITHOBEHHbLIX NPOD.

7.2.2 TlocornaweHnto CTOPOH OTOOP N NOAroTOBKY NPOO M3 NOTOKA NPONaHTOB NPOBOAAT B COOTBETCTBUN
C NpunoxeHnem b.

7.3 Hacny4an pasHornacum B oLeHKe Ka4eCcTBa NPOonaHTOB HE MeHee NONOBUHLI MacChl NabopaTopHOM
NPOOLI XPaAHAT B repMeTUHHOW YNAKOBKE B apXmBe B TedeHne 6 Mec.

/.4 HacbIiNHYIO NNOTHOCTbL, CONPOTUBNEHUE pa3aaBnmMBaHuIO, CPEPUHHOCTL U OKPYIMNOCTL NO MeToay A,
rpPaHynoMeTpnyeCckun coctae, MaccoBYIO OON0 rpaHyn OCHOBHOW (PpaKuun onpenenalnT OT KaXXaon NapTun,
maccosyto aonto Al,O; n Fe, 05, chepnyHOCTb 1 OKPYrnocTb No Metoay b, pacTBOPMMOCTb B KNCNOTax — OT
Kaxkaon apaguaton naptun. I PeKTUBHYIO yOEeNbHYI0 aKTUBHOCTb €CTeCTBEHHbIX PpaauoHYKNNMAOoB onpenens-
10T OT Kaxxaon 500-1n napTnn, HO HE pexe ABYX pa3 B roa.

8 MeToabl UCNbITaAHUK

8.1 OnpepeneHne MaccoBOW AONUN OKCUAOB antoMUHUA n xenesa (Al,05; n Fe,03)

MaccoBylo aonio okcmaoB anoMuHna u xenesa (Al,O; 1 Fe;,O5) onpepenaoT no NOCT 2642.0,

[OCT 2642.4 nTOCT 2642.5 nnn apyrummn metoaamm, odbecnevmsaiolimmMm HeoHXxoaANMYIO TOYHOCTb onpeae-
NeHuns.

[lpn BO3HWUKHOBEHWW PA3HOIMAacUA B OLEHKE Ka4yeCTBa NPONaHTOB apbuTpaxHble MeToabl — Mo
[OCT 26424 nTOCT 2642.5.

8.2 OnpeaeneHne HaCbIMNHOMW NANOTHOCTHU

HacbinHY0 NNOTHOCTL oNpeaenaAlnT OQHUM U3 cneayiWwmnx MeTO40B NyTEM B3BELUMBAHNA NPONAHTOB:

a) B MEPHOM CTEKNAHHOM cocyae (meToa A);

0) B KaNMOPOBAHHOM METaNNMUYeCKOM UuNuHApe C UCNONb3OBaHWUEM CrneunanbHOro YCTPOUCTBA
(MeT0a b).

MeTton b aBnaeTca apoOnTpaXKHbIM.

8.2.1 MeTtopg A

8.2.1.1 Cpeacrea nsmepeHun, annapartypa u BCNoMoraTtenbHble YCTPOUCTBA

Becbl no FTOCT 24104, knacc TOYHOCTU BbICOKUIA.

MepHbii cTeknsAHHbIN cocya no FTOCT 1770 BMecTUMOCTbIO 100 oM.

BOpPOHKA C LUNPOKNM pacTpyboMm.

8.2.1.2 TpeboBaHusa K ycnoBusiM npoBeaeHNA NCMbITAHNS

B3BeluMBalOT CyXON MEPHbLIN COCYA C NOrpeLllHOCTLIO, He Npesbiwatowen 0,02 r. Hepes BOPOHKY 3anonHA-
0T ero 6e3 BCTpAXmBaHUa N TpambosaHua nabopaTopHon npobon Ao oTMeTkn 100 cMm3, nepemerasa TouKy
NCcTeveHna NPOoNaHToB Ana obecneyeHmna PpaBHOMEPHOCTHU 3achINkM NPONaHTOB B cocya. [locne HanonNHeHuA
cocyq ¢ NponaHTamMun B3BELWMBAIKOT C NOrPeLHOCTLIO, He npesbliwatowen 0,02 .

HacbinHyo MNOTHOCTB P, /CM3, BLIMMCNAIOT MO hopMyne

_Me g — Mg (1)
P ’
HCIT Vn

rae m, ., — Macca cocyaa ¢ NponaHTamm, T;
m, — Macca cocyaa, T;
V. — obbem nponaHToB B cocyae, paBHbli 100 cm®.
McnbiTaHne NpoBOAAT Ha ABYX NapannenbHbIX Npobax. 3HauyeHne HacbINHOWM NNOTHOCTU (r/CM3) BbIYMC-

NAT C TOYHOCTBLIO A0 BTOPOro 3Ha4allero 4mcna nocne 3anaTtou. 3a pe3ynbTaTt UCNbiTaHNA NPUHMMAIOT cpea-
HeapudpMeTn4yeckoe sHa4eHne napannenbHblX NCNbITaHUN.

[lonycTMoe pacxoxaeHne mexay pesynbtatamm He AomKHO npesbiwartsb 0,02 r/cm3. Pe3ynbTaTt nUchbl-
TaHWA OKPYrnNaAlT A0 NepBOoro 3Ha4yalwero 4Ymcna nocne 3anaTon.

8.2.2 MeTtop b

8.2.2.1 Cpeacrea nsmepeHun, annapartypa u BCNoMoraTtenbHble YCTPOUCTBA

YCTPOWUCTBO ANA onpeaeneHns HacbiNHOW NNOTHOCTU — B COOTBETCTBUN C PUCYHKOM 1 M Tabnmnuamu 3
n4, npeacraenatouiee CoO60M LLUTATUB C KBaapaTHLIM METaNNNYECKUM HWXKHUM OCHOBaHUNEM, C KPYINbliM MeTan-
NNYECKUM BEPXHUM OCHOBAHMEM ANA 3aKpenneHna BOPOHKN C NOMOLLbIO BUHTOB.

4



Tabnuya 3 — 3nemeHTbl yCTPOUCTBA ANA onpeaeneHnst HacbiMHOW NNOTHOCTK

F'OCT P 51761—2005

Ob0o3HavYeHne 1 HaMMeHOoBaHMeE 3NnemMeHTa

NnameTp ¢ npeaenbHo AONYCTUMbBIM OTKIIOHEHUEM, MM

1T — meTannuyeckasa BOpPOHKa

114,3 + 0,4 (BepXHNN BHYTPEHHUI)
12,7 + 0,4 (BbIXOAHOMO OTBEPCTUSA)

2 — MNPYXUHa 9,6+ 0,1
3 — PE3UHOBbLIN CTOMOPHbLIN LIAPUK 30,5+ 0,1
4 — Tpn onopbl, NpuBapeHHbIE K OCHOBaHUID 45+ 0,5

5 — mMeTannuyeckMn UMnNmHAp

38,1 + 0,1 (BHYTpeHHUI)

6 — TpW OTBEPCTUA ANA KpenneHUsa BOPOHKU

139,65 + 0,5 (BOPOHKM BEPXHUIN HAPYKHBIN)

Tadbnwunuya 4 — Pa3smMepbl yCTPOUCTBA ANA onpeaeneHns HacbINHOM NNOTHOCTU C NpeaenbHO A0NYCTUMbIMW OTKNOHE-

HNAMW
B munnumeTtpax
a b c d e f g h ] J
305,0+1,0114,5+ 1,0152,5 + 1,0/1203,0 + 1,0/1305,0+ 1,0/1216,5+ 1,0/ 76,0+ 1,0 | 76,0+ 1,0 | 125+ 1,0 | 12,5+ 1,0

PUCYHOK 1 —YCTpONCTBO ANA onpeaeneHna HacbIiMHON NNOTHOCT
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Becbl no FTOCT 24104, knacc TOYHOCTU BbICOKUA.

LinnnHap n3 Hepkaeelowwen ctanum, y KOTOporo onpeaenatoT BMECTUMOCTL Mo 8.2.2.2.

CTeknaHHasaA NNacTUHa, NONHOCTbLIO NepPeKPbIBaOLLAaA OTBEPCTNE LMNNHAPA.

OuctnnnupoBaHHasa eoaa no NOCT 6709,

8.2.2.2 OnpepeneHne BMECTUMOCTU LUNNHAOPA

BMecTUMOCTb UMNUHApPa onpepensaloT npn Temnepatype (20 + 5) °C. B3pewmBalOT NyCTON CyXOW
LMNMHAP CO CTEKNAHHOW NNACTUHOM C NOrPELLHOCTLIO, He Npesblwaowen 0,02 r. HanonHAT umnnHap ancTmn-
NMPOBAHHON BOAOWU U NMPOBOAAT CTEKNAHHOW NNACTUHOW MO BEPXHEMY Kpato uMnuHapa. He cHUMasa nnacTuHbl,
VA3ANAKT N3NULLKN BOAbI C HAPY>XKHON NOBEPXHOCTU LIMNUHAPA N NNACTUHbI (HAaNPUMEP € NOMOLLLIO PUNLTPO-
BanbHOM DymMarn) n onpeaenatoT obLLyo Maccy umnuHapa ¢ BOAOW M NNacTUHOW C NOrPELLIHOCTbLIO, HE NPEBbI-
watowen 0,02 r. BelumcnaoT BMECTUMOCTL UunuHapa V, cm3, no dopmMyne

— (Mo g — Mg ) (2)

3

PBojbl

roe mg, , — 0oOlas mMacca umnuHapa ¢ BOAOW Y NNACTUHOW, T;
m, . — 00Llas Macca cyxoro umnuHapa n NNacTuHbl, T;
Peoas — MNOTHOCTL BOALI NPY TeMnepaTtype ucnbitakma (ot 0,997 no 0,999 r/cm?).

8.2.2.3 llpoBeneHne ncnbiTaHng

McnbiTaHna npoeoaaTt npn Temnepatype (20+5) °C. B BOPOHKY, BbIXOAHOE OTBEPCTUE KOTOPOW 3aKPLITO
PE3NHOBbLIM CTOMOPHbLIM LLIAPUKOM, HacbinaoT 150 cMm® npobbl AN UCMbITAHMA.

[104 LEHTPOM BbIXOOHOIMO OTBEPCTUA BOPOHKU NOMELLAIT uMnuHAap. NepemMelran pe3nHOBbIN LLIAPYK BNe-
BO UMW BNPaBO, BbINYCKAKOT BECb OOBLEM NPONAHTOB B LMNUHAP. M3nuwleKk NponaHToB B LUNUHAPE aKKypaTHO
CHUMAIOT CTEKNAHHON NNACTUHOWN De3 BCTPAXNBAHUA N TPaMOOBaHUA.

LinnnHap cnpobon n cTeKNAHHONM NNaCcTUHOW B3BELLMBAKOT C NOMPELLUHOCTLIO, He NpeBbiwatowen 0,02,

HacbinHyio NNOTHOCTb P, /CM3, BbIYMCNAOT NO hopmyne

— (mo. n — Mo c) (3)
pHCl‘[ % 5

rae m, , — 00Llaa Macca umnuHapa ¢ NponaHTammn 1 NNacTUHOW, T,

m, . — O00LLas Macca Ccyxoro umnvHapa v nnacTuHbl no 8.2.2.2, .

McnbiTaHne NpoBOAAT Ha ABYX napannenbHbixX npobax. 3HayeHne HaCbIMHON NNOTHOCTYU (r/cM3) BbluMC-
NAT ¢ TOYHOCTLIO A0 BTOPOro 3Havallero 4Yimcna nocne 3anaTou.

33 pe3ynbTaT UCNbITAHNA NPUHNMALIOT cpeaHeapUPMETUHECKOE 3HAYEHME NaPaNnenbHbIX NCMbITaHUN.

[lonycTMMoe pacxoxaeHne Mexay pesynbratamm He AOMKHO npesbiwaTh 0,02 r/cm3.

Pe3ynbTat UcnbiTaHMA OKPYrnawT 40 NepBOro sHavawlero Yncna nocne 3anatoun.

8.3 OnpeaeneHune conpoTUBNEHUA pa3aaBfIMBAHMIO

8.3.1 CywHocTb MeTOAAa

MeTon OCHOBAH Ha onpeaeneHnn MaccoBOW A0ONU rpaHyn, paspyLlieHHbIX 33aAaHHON CXXMMaIOLLLEN Harpy3-
KOW.

8.3.1.1 CpeactBa namepeHUn, annapatypa n BCNOMoraTenbHble YCTPOUCTBA

[ napaBnuyeckaa nnm mexaHn4yeckaa MallunHa Ana UCNbITaHMA Ha cxkaTue, obecneymearoLlan NocTenek-
HOE N NNaBHOE YBENUYEHNE yCUnma n 00opyanoBaHHasa CUCTEMON N3MEPEHNA NPUNOXKEHHOro yCUNns ¢ NorpeLu-
HOCTbIO, He npeBbilarwen 2 %.

Habop n3 AByxX CUT HOMEPOB, COOTBETCTBYHOLLUMX PpaKLMN NPONAHTOB, CHADXEHHbIN NOAAOHOM.

CuntoBon NabopaTopHbi BUOPATOP C YaCTOTOM BpalleHUa 3KcUueHTpuka okono 290 o6/MUH, Yncnom
BCTPAXUBAHMN OKONO 156 yaapoB B MUHYTY, BbICOTOM NOAbEMA BbITaNKMBATENA OKONO 33 MM MNW APYroro Tmna,
obecneumBaloLLero aHanormM4Hblie yCNoBUs pacceBa.

Becbl no TOCT 24104, knacc TOYHOCTU BbICOKUN.

MeTannnyeckana BOPOHKA.

[TpncnocobneHne Ana pasaasnuBaHUA rpaHyn (PUCYHOK 2).

8.3.1.2 logroToBka NpoObl

[1poby maccom oT 100 ao 120 r npocemnBaloT Ha CUTOBOM NAabopaTopPHOM BUOpaTope B TeHeHne 10 MmH
4yepeaHabop cutHomepos: 10 n 14 (ppakumna 10/14); 1218 (bpakuma 12/18); 121 20 (Pppakumna 12/20); 16 n 20
(bpakumna 16/20); 16 n 30 (dbpakumna 16/30); 20 n 40 (dbpakunsa 20/40); 40 n 70 (dbpakunsa 40/70).
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[lponaHTLI, OCTaBLUMECA HA BEPXHEM CUTE M NpolleaLwne

Yyepe3 HNXHeEe CUTO, OTﬁpaCblBal-OT, d OCTdllbHbl€ UCMOJb3VIOT
anAa UCrblTaHUA.

8.3.1.3 lNlpoBeneHne ncnbiTaHna

Cepuio ucnblTaHUN NPOBOAAT HA BOCbMN HABECKaX: N0 ABE
napannenbHble HaBeCKn NpU 3Ha4YeHUAX AaBNeHUN p, PaBHbIX
51,7; 68,9; 86,2 n 103,4 Mlla.

PaccunTbiBaloT HaBeCcKy NPONAHTOB M, I, HEODXOANMYIO
Ona UcnbiTaHna, nNo popmyne

ndg, (4)
2

rne 1,22 — NoCTOAHHAaA NpucnocobneHna Ana pas3aaBnuBa-
HUA rpaHyn, yduTbiBawLWwaa obbeM MNPONaHTOB,
KOTOPbIN AOMKEH BblTb HAarpyeH Ha 1 cM2 nnoLa-
On AHa NpucnocobneHns, cM3/cM2;

— HacbINHaa NNOTHOCTL No dopmyne (1), r/ecm3;

— BHYTPEHHUN AnaMeTpP npmcnocobneHna aAna pas-
NaBNUBAHNA rPaHyn, CM.

BapewnBaloT HeOOXOOMMOE KONUYECTBO MPOCEAHHbIX
NPONaHTOB C NOrPeLIHOCTLIO, He npeBbiwaowen 0,02 r, n 3achbl-
NalT Yepe3 BOPOHKY B NpUCnocobneHne Ana pasaaBnmBaHUS
rpanyn, nepemMeLlasn To4Ky nctedeHma NponaHToB ana obecne-
4YeHUs1 PaBHOMEPHOCTN 3aCbiNaHNA NPONAHTOB B Npucnocobne-
Hue. [lOBEPXHOCTbL MNPOMNAHTOB BbIPABHUBAOT MNOBOPOTOM
nyaHcoHa Ha 180° 6e3 npuMeHeHnsa ycnnus.

3aTeM, He BCTPAxXmBas, NOMeLLatoT npucnocobneHne ans
pa3aaBnMBaHNA MPaHyN B MaLWMHY ANSA UCMbITAHMA Ha CXKaTue
no 8.3.1.1.

Yeunue F, H, Heobxoammoe nnsa obecneveHna 3a0aHHOro
NaBnNeHns, paccYUTLIBAKOT NO hopMmyne

2
F=p “ia“, )

m=1,22p.cr

Prcn

d

BH

rne p — ApaseneHue, Mlla;
d,, — BHYTPEHHMI AMameTp npucnocobneHna Ana pasnas-
NMBAHNA MPaHYN, MM.
PaBHOMEPHO B TeYEHME 1 MMH YBENUYMBAIOT HArPY3Ky A0
OOCTUXXEHUA YCUNNSA, PACCHUTAHHOIo No popmyne (5), KoTopoe
nogaepXnBarT B TeHeHUe 2 MUH.

[TpumedaHune— HonyckaeTca yBennuneaTtb Harpy3ky ¢ no-
CTOAAHHOWN cKopocTbio 13,8 Mlla B MMHYTY A0 AOCTMXKEHUA YCUNKUA, pac-
CYUTaHHOro No popmyne (5), KOTOpOoE NOAAEPKMNBAIOT B TEHEHUE 2 MUH.
[Tpn 3TOM BpeMsa AOCTUXKEHUNS YCUNWUA T, MUH, BBIYMUCNAKT NO oopmMmyne
r (6)

T =—,
y

rae v — CKOpOCTb noabema aaBneHuns, H/muH.
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4 BuHTa M6x25

7 — nyaHCcoH;, 2 — opma

[TpumeyaHnA

1 OnameTp nyaHcoHa d AonKeH
ObITb MeHbLUE PAaKTUYECKOro BHYTPEHHErO
anameTpa dopmbl d,,. Ha
(0,1250 + 0,0125) mm.

2 BHyTpeHHUI anameTp popmbl dy,,
coctaensieT (50,80 + 0,01) mm.

3 HapyxHbit anameTp Popmbl d,

ap
HaxoauTcA B npeaenax 7/6—_83 MMm.

PucyHok 2 — lNpucnocobneHne ansa pas-
NaBnNUBaHUA rPaHyn

CHWXaKT ycunme A0 HyNa, CHUMALOT Npucnocobnelne Ana pasaaBnuBaHNA rpaHyn ¢ UCNbITAaTENbHOM
MaLLUWHbI U NEPEHOCAT ero coaepxmumoe Ha Habop cut no 8.3.1.2. NMocne pacceBa Ha CUTOBOM NabopaTopHOM
BnbpaTtope B TedeHne 10 MyH B3BELLNBAIOT Pa3pyLUEHHbIE rPaHyNbl U3 NOAAOHa C NOrPELUHOCTbIO, HE NPEBbI-

watowen 0,02 .
8.3.1.4 ObpaboTka pe3ynbTaToB

MaccoByo Aonto paspylUeHHbIX rpanyn f, %, BbIYNCNAOT o hopmyne

==L 100,

m

raoe mq — Macca paspyLUeHHbIX rpaHyn, r,
m — HaBecKa Ana ncnbitaHna no 8.3.1.3, T.

(7)
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3Ha4YeHne MaccoBOW 0NN Pa3pYLUEHHbIX MPaHyN B NPOLEHTaX BbIMNCAAKOT C TOYHOCTLIO A0 BTOPOro 3Ha-
yawero 4mcna nocne 3anaTton.

3a pe3ynbTaT UCMbITAHMA NPUHUMAKT cpeaHeapndMeTnHeckoe 3Ha4YeHne pe3ynbTaToB ABYX napan-
nenbHbIX oNpeaeneHun Npn 3aaaHHOM AaBNEHUMN.

[onycTnmoe pacxoxageHne Mexay pesynbtataMmn He A0MKHO npesbliwaTtb 2,0 %.

Pe3ynbTaTt ucnbiTaHMA OKPYrnawT 40 NepBOro 3Havallero Yncna nocne 3anaTtoun.

8.4 OnpepeneHne pacTBOPUMOCTU B KMCNOTaX

8.4.1 CywHoOCTbL MeTOAA

MeTon OCHOBaH Ha rpaBMMETPUYECKOM MEeToAe onpeaeneHna namMeHeHUa Maccbl HaBECKU MPONaHTOB
nocne odbpadoTkn pabounmMm pacTBOPaMMN CMECU KOHLLEHTPUPOBAHHLIX CONAHOW N PTOPUCTOBOAOPOAHON KUC-
NOT UNU CMECU KOHLEHTPUPOBAHHOWN CONAHON KNCNOTbI N PTOPUCTOrO KUCNOro aMMOHUS.

8.4.1.1 Cpeacrtea nsmepeHun, annapartypa, matepmanbl U BCAOMOraTenbHble YCTPOUCTBA

Becbl no TOCT 24104, knacc TOYHOCTU BbICOKUN.

BoaaHaa 6aHA, obecnevnBaloLwlan HarpesaHue Ao temnepatypbl (65 + 1) °C.

CywmnnebHbin WKad, obecnevnealoMn HarpeesaHmne Ao temnepartypbl (110 +5) °C.

[MonnMaTUneHoBbIE UK NONUNPONUNEHOBLIE: cOocy (KPYXXKa MNK CTakaH) BMECTUMOCTbIO 150—200 cm3,
MepHaa eMKOCTb BMECTUMOCTbIO 1000 cM3 1 BOpOHKa.

PapdopoBan vawka no OCT 9147 apnameTtpom 60 MM.

JkemkaTop no NOCT 25336.

XNopucTbLIn KanbLUWA, NpoKaneHHbIn npun Temnepatype 700 °C—800 °C.

0O6e330neHHbIN PUNLTP Mapkn «benaa neHta» anameTpom 110 mm.

CongaHaa kncnota no NOCT 3118.

dTopuctosogopoaHas kmcnota no OCT 10484 nnu otopuctbint kncnoin ammonunn no FOCT 10484 nnu
ApPYyromMy HOpMaTMBHOMY AOKYMEHTY C MaccoBon gonen ocHOBHOro komnoHeHTta (NH, FHF) He meHee 98 %.

OuctnnnupoBaHHasa eoaa no NOCT 6709,

8.4.1.2 lMpurotoBneHne pabovero pacTeBopa

Pabounn pacTtBop cMecn ConaHon U PTOPUCTOBOAOPOAHON KNCNOT C MAcCOBbLIM COOTHOLLEHNEM 4:1
rOTOBAT CNeayLwnmM o0bpasomM: B MEPHYI0 eMKOCTb HanneatoT 500 cm® ANCTUNNWPOBaHHbLIN BOALI, A00ABNAIOT
54 cM3 KOHLLEH TPNPOBaAHHOMN (PTOPMUCTOBOAOPOAHOM KNCNOTbI M 293 CMS KOHLLEHTPUPOBAHHOM CONAHOM KUCNO-
Tbl. JloBoAaaT 06bem Ao 1000 cM3 ANCTUNAMPOBAHHON BOAOW M TLLATENBHO NepeMeLLInBaloT.

Pabo4unn pacteop cMecu conaHON KNCNOTbI N PTOPUCTONO KUCNOro aMMOHNA C MAaCcCOBbLIM COOTHOLLEHU-
eM 4:1 roToBaT cneaylowmm obpa3oM: B MEPHYIO eMKOCTb HanueaoT 500 cM3 aMcTMNNMpPOBaHHbLIA BOAbI,
no6asnaT 46,23 r pTOPUCTOro KNCNOro aMMOHMUA 1 361 cM3 KOHLLEHTPUPOBAHHON CONAHOM KUCNOTLI. [loBOAAT
o6bem Ao 1000 cM3 AuCTUNNMPOBAHHOW BOAOW M TLLATENBLHO NepeMeLlnBaloT.

8.4.1.3 lNpoBeneHne ncnbiTaHng

McnbiTaHna NpoBOAAT HA ABYX NapannenbHbIX HaBecKkax rpaHyn NponaHToB.

UacTtb nabopaTtopHOM Npobbl BbICYLUMBAKOT B hapdhopoBON Yallke A0 NOCTOAHHON MaCChl B CYLUNIBbHOM
wkady npn temnepatype (110 £ 5) °C n oxnaxxnaroT B SKCUKATOpPE.

HaBecky Maccomn 5 r, B3BeLLEHHYIO C NOrpeLllHOCTbIO, He Npesbiwaowen 0,1 r, IOMeLLatoT B KPYXKY (CTa-
kaH) n 3anmBaoT 100 cm® paboyero pacteBopa, NPUroTOBNEHHOro MO OAHOMY M3 CMocoBoB, NPUBEAEHHbIX
B84.1.2.

Kpy»XKy (CTakaH) NOMeLLaloT Ha BOASHYIO DaHI0 U BblAEPXKMBAKOT, HE NEepeMELLNBaAA, NPU TeMnepaType
(65 + 1) °C B Te4eHne 30—35 MuH.

[TepeHOoCcAT coaepXMMoe KPYXXKN (CTakaHa) Ha BOPOHKY C (OUNbTPOM U TPY pa3a OnonacknBalT KPYXKKY
(CTakaH) BHYTpWM AUCTUNNUPOBaHHOW BOAOW N NPOMbIBAIOT 3TOM BOAOW NPoby Ha dounbTpe. []aloT NONHOCTLIO
CTeub BOAE.

[1poby BMecCTe C pUNbTPOM NEPEHOCAT B NPeABapPUTENBbHO BbICYLLEHHYIO U B3BELLEHHYIO C MNOrpeLlIHOC-
TbiO, He NpeBbiwaowen 0,1 r, YaLKy, KOTOpYo noMelatoT Ha 20 MUH B CYLUMNbHBLIN LKA ANAa NONHOro otaene-
HUA NPOOLI OT PMNbTPa. 3aTEM HaLLKY U3BNEKAIOT N3 WKadga. [ocne oxnaxaeHna Ha Bo3ayxe npody ¢ hunbTpa
NepPEeHOCAT B YaLlUKY, KOTOPYIO NOBTOPHO BbICYLUMBAKT B CYLUMNBHOM LKAy A0 NOCTOAHHOW Macchl. Oxnax-
OEHHYIO B 3KCUKATOPE YallKy ¢ NpoOon B3BELINBAIOT C NOMPELLIHOCTLIO, He npeBbiwakwen 0,1 r.

8.4.1.4 O0OpaboTka pe3ynbTaTtoB

PacTBOpMMOCTb B KNCNOTaxX S, %, BblMUCAAKOT MO hopmyne

S="1""2 100, (8)

my

roe mq — Macca HaBeckn N0 06paboTkn paboymm pacTBOpOM, T;
m, — Macca HaBeCKun nocne obpadoTkn pabo4mm pacTBOpPOM, T.
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3a pe3ynbTaTt UCnbiTaHNA NPUHNMALOT cpeaHeapudMe- Ta6nuua 5

TUHECKOE 3HaAHEHUE Pe3yrbTaTOoB ABYX MapannenbHblX Onpe- B npoueHTax
neneHnn. JlonyctumMble pacxoxXaeHna Mexay pesynbrtatamu
OBYX napannenbHbiX U3MepeHUn Npn AOBEPUTENBHON BEPO- ABCONTHOE
PacTBOPUMOCTb
ATHOCTU P=0,95 He AOMKHbI NPEBbLILLIATL NPUBEAEHHbIX B Ta0- 8 KUCHOTAX AOMYCTUMOE
nvue 5. MNpun HecobnoaeHnn 3TUX TpeboBaHuN NPOBOAAT pacxoxaeHue
NOBTOPHbLIE NCMbITAHUS. O 05 mo 5.0 040
3HayeHne pPacTBOPUMOCTM B KUCNOTaAX B MPOLEHTaX T Y0 A0 9,U BKIOH. =
PACTEOP PO CB.50 » 10,0 » 0.50

BbIYMCNAKT C TOYHOCTbLIO 0 BTOPOro 3Havallero 4Ymcna nocne
3anAToN. Pe3ynbTaT UCNbITAHUA OKPYINAKT A0 NepBOro 3Ha-
yawero Ymcna nocne 3anaTou.

8.5 OnpepeneHune chepmHHOCTN N OKPYIrNOCTMI

CdepniHOCTb U OKPYINOCTb MPaHyn NPONaHToB onpeaenaloT OAHUM N3 cneayiowmnx MeToao0B:

a) C ucnonb3oBaHMEM MUKpockona (meton A);

0) ¢ ucnonb3oBaHneM LnppoBon hoTokamepbl (MeToa b).

MeTtoa b aBnaeTca apOUTpaxHbIM.

8.5.1 Metog A

8.5.1.1 CywHoCTb MeTOAA

MeToa OCHOBaAH Ha BU3yanbHOW OLeHKe POpPMbI FpaHyn NPonaHToB, YBENMUYEHHbIX C MOMOLLILIO MUKPOC-
Kona.

8.5.1.2 AnnapaTtypa

OnTnyeckMn N cCBETOBOWU MUKPOCKON KPaTHOCTLIO yBenuveHua donee 10.

8.5.1.3 llpoBeneHne ncnbiTaHna

[TponaHTbl N3 NabopaTopHON NPOOGbLI HACKINAKT B OAWH CNOW Ha NNCT 6enon Gymaru nnn apyroro MaTepu-
ana 0enoro uBeTa, KOTOPbIM NOMELLAT Ha NPeaAMETHbIN CTONWK MUKpockona. NMpon3BONbHO BbIONPAIOT
20—25 rpaHyn, HaxoAALWKUXCA B None 3peHuns.

[Tpn cCOOTBETCTBYIOLWEM YBENUYEHNN MUKPOCKONa onpeaenanT CHepUHHOCTDb, a 3aTEM OKPYINOCTb KaX-
001 U3 BbIOPaHHbLIX FpaHyn NyTeMm cpaBHEHNA C AnarpaMmmMon (PUCYHOK 3).

¢ e 0
0
= 0,7
5 @ @
;
s
-
2
3 0.5 4 <P
03| @ | 4> | o o
0,1 0,3 0,5 0,7 0,9
OKpyrnocTb

PucyHok 3 — [dnarpamma Ans Bu3yanbHoOro onpeaeneHns chepnyHoCTU U OKPYrNnocTK

BoiyncnawT cpeaHeapupmeTndeckoe aHavyeHne chepuvHHOCTU U OKPYrnocTu oueHeHHOro Habopa rpa-
HYN C TOMHOCTbLIO A0 BTOPOro 3Ha4allero Yyncna nocne 3ansaTou.

33 pe3ynbTaT NCNbITAHNSA NPUHUMAEIOT cpeaHeapndMeTUHECKOE 3HaYEHNE PE3YNbTATOB NPOBEPEHHOIO
Habopa rpaHyn. Pe3ynbTaTt OKpyrnalT A0 NEPBOro 3Ha4vallero Yyncna nocne 3ansaToun.

8.5.2 Metoa b

8.5.2.1 CywHoCTb MeTOAA

MeToa OCHOBaAH Ha BM3yanbHOM oL eHKe (POPMbI FPaHyN NPONaHTOB C MOMOLLbIO LNPpPOoBON pOTOKaMepPHLI
N NePCOHaNbHOrO KOMMbLIOTEPA.

8.5.2.2 AnnapaTtypa

Linpposan hotokamepa n nepcoHanbHbIN KOMOLIOTEP NN Apyroe ob6opyaoBaHue, N03BonstoLLee Nony-
YUTb HEODOXOOAUMYIO KPaTHOCTb YBENNYEHNS.
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Tadbnuuya 6 8523 I'IpOBeJ:l,eHme NCIMNblITAHNA

UacTtb nabopaTtopHon Npobbl HACKLINAKT B OAUH CMON HA
dpakuyus KpaTHOCTb yBEnUUeHus nncT Bymarn nunn apyroro matepunana 6enoro UBeTa 1 NPoOBO-
0AaT POoTOKAMEPON CbEMKY rPaHyn NPONaHTOB B COOTBETCTBUN

10/14 15 C PYKOBOACTBOM MO 3Kcnnyartaumn ooTokaMmepsl.
12/18 15 C NOMOLLbLIO KOMNbIOTEPA NPOBOAAT 00pPaboTKy hOTOr-
12/20 15 padounii, obpesan nx Takmm ob6pasom, YTobObl B NoNe 3peHus
16/20 30 Haxoannocb 20—25 rpaHyn NPONaHTOB, U YBENNYMBAIOT N30-
16/30 30 bpaxxeHne BblAENEHHbIX rPaHyN KPaTHOCTbIO, 3aBUCALLIEN OT

4218%18 23 dpakumm nponaHToB (Tabnuua 6).

[leyaTaloT oTtorpacoun, Ha KOTOPbIX MPOCTaBNAOT
HOMepa rpaHyn. icnone3ya anarpammy no 8.5.1.3 (pnCcyHoK 3)
n ¢potorpadomio, BU3yanbHO onpenenarnT cPepuvHOCTb U OKPYINOCTb KaXXa0N rpaHynbl.

BuiuncnaloT cpeaHeapndpmMmeTndeckoe sHadyeHne cpepmyHHOCTN U OKPYrnocTn OLeHEHHOro Habopa rpa-
HYN C TOYHOCTbIO A0 BTOPOro 3Ha4allero Ymcna nocne 3anaTon. 3a pesynbTat UCNbITaHUA NPUHUMAIOT CpeaHe-
apnomMmeTnyeckoe 3Ha4yeHne pe3ynbLTaToB OLEHEHHOIO Habopa rpaHyn.

Pe3ynbTtat OKpyrnaT A0 NepBOro 3Havallero 4Yucna nocne 3anaTomn.

8.6 OnpepeneHue rpaHyNnoMeTpPUYECKOro cocrtaBa

8.6.1 Cpeacrea uamepeHUn, annapaTtypa un BCnomMmoratefnbHble YCTPOUCTBA

Becbl no TOCT 24104, knacC TOYHOCTU BbICOKUN.

Habop n3 cemu cnt, CHabXXeHHbIN NOAAOHOM (Tabnuua 7).

LleTka ANa OYNCTKN CUT.

CutoBon nabopaTtopHbin BUbpaTop no 8.3.1.1.

8.6.2 [NpoBeneHne UcnbiTaHUA

McnblTaHne NpoBOAAT HA ABYX NapannenbHbiX Npodbax.

[Tpoby maccon 100 r B3BELWLINBAIOT C NOMPELLIHOCTLIO, HEe npeBbiwaowen 0,1 r, » NOMELL AT HA BEpPXHEE
CUTO Habopa.

Habop cuT yctaHaBNMBAaKT B CUTOBOWN NabopaTopPHLIN BUOPATOP NNPOCeENBAIOT NPody B TedeHne 10 MUH.

[Tocne npocenBaHna HADOP CUT BLIHUMAIKOT N3 BUOPATOPa, C MNOMOLLbLIO LLIETKN akKKypaTHO U3BMNEKAIOT
OCTaTKMN NPONaHTOB C KaXXAoro cnta U NnoaaoHa, a 3aTeM B3BELUNBAIOT.

3Ha4YeHne MaccoBOM A0ONU NPONAHTOB HA KaXXAOM M3 CUT U NOAAOHE B NPOLEHTAX BbIYUCAAKT C TOYHOC-
TbiO A0 BTOPOro 3Ha4yallero Yyucna nocne 3anaTon.

3a pe3ynbTaT UCNbITAHUA NPUHNMAIOT cpeaHeapupMeTU4ECKoe 3Ha4YeHNne MaccoBbIX AONEN NPON3HTOB
Ha KaXXaAoOM U3 CUT U NOAAOHE.

donyctumoe abConoTHOE pacxoXaeHne Mexay pesynbtataMmn napannenbHbiX onpeaeneHnn He Aon-
)XHO npeBbiwaTh 4,0 %.

[onycTtumMmoe OTKNOHEHME OBLLEN MACChI NPONAHTOB Ha CUTaX M NOAAOHE OT MacCbhl NabopaTopHON NPOOLI
He AOMKHO npeBbiwaTth 0,5 %.

Pe3ynbTaT ncnbiTaHUAa OKpYrnawT A0 NepBOro 3Ha4valwlero Yncna nocne 3anaTton.

Tadnuuya 7
Homep cuta B Habope ans paccesa pakuuia
10/14 12/18 12/20 16/20 16/30 20/40 40/70

I 8 8 12 12 16 30
10 12 12 16 16 20 40
12 14 14 18 18 25 45
14 16 16 20 20 30 50
16 18 18 25 25 35 60
18 20 20 30 30 40 70
20 30 30 40 40 50 100

8.7 OnpepeneHne MaccoBOW A0ONU rpaHyn OCHOBHOW hpakumn
8.7.1 Cpepncrtea UaMepeHun, annapaTypa u BCAOMoraTenbHble yCTponcTtea — no 8.6.1.

8.7.2 lNpoBepeHne NcnbiTaHUA
[Topanok npoBeaeHNa UcnbiTaHna — no 8.6.2.
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MaccoByo A0N0 rPaHyn OCHOBHOMN (PPaKLUN BbIYUCNAOT KaK CYMMY OCTATKOB Ha CUTaxX HOMEPOB, HaXO-
OALLNXCA MeXay YncnuTenem n 3HameHatenem B 0603Ha4YeHnn ppakumm (Tabnuua 7), UICKN4aa HoOMep CUTA,
HaxXoAALWMNNCA B YncnuTene.

cnbiTaHMe NPoBOAAT Ha ABYX NapannenbHbiX Npobdax.

3Ha4YeHne MaccoBOW AONU FPaHyn OCHOBHOMN (hpaKkLMn B NPOLLEHTaX BbIMMCNAOT C TOYHOCTLIO A0 BTOPOrO
3Ha4alwero Yymcna nocne 3anaToun.

33 pe3ynbTaT UCMbITaHUA NPUHMMAKT cpeaHeapudpMeTn4eckoe 3Ha4YeHMEe MacCoBOW OONU FpPaHyn
OCHOBHOW opakumn. [lonyctnmoe abconiuTHOE PacxoXaeHmne Mexay pesynbtTataMmn napannenbHbiX onpeae-
NeHnn He AonXXHo npesbliwaTtb 3,0 %.

Pe3ynbTaT UCNbITAHMA OKPYrNAT A0 NepPBOro 3Havallero Ymcna nocne 3anaTtoun.

8.8 OnpepeneHune ahhpeKTUBHON YyAENbHON aKTUBHOCTU €CTECTBEHHbLIX PaguOHYKNNA0B
OnpeneneHne apPpekTUBHON yAENBbHON aKTUBHOCTUN €CTeCTBEHHbIX paanoHyknnaos — no FOCT 30108.

9 MapkupoBKa, ynakoBKa, TPAHCNOPTUPOBaHUE U XpPaHeHUue

9.1 MapknpoBka, ynakoBka, TpaHCnopTupoBaHme n xpaHeHune — no OCT 24717 ¢ aononHeHUAMM
no 9.1.1—9.1.5.

9.1.1 lponaHTbl TPAHCAOPTUPVYIOT XKENE3HOAOPOXHLIM NMNNU aBTOMODUMBbHLIM TPaHCMOPTOM.

9.1.2 lNponaHTbl yNakoBbIBAOT B MAMKNE CTPOMNHbIE CNeLnanm3npoBaHHbIE KOHTENHEPLI MACCON DPYTTO
He 6onee 1500 kr c gonyckaeMoun NOrPEeLLHOCTbLIO B3BELWMBAHUA, HE NpeBblaoLen 2 % , C BHYTPEHHUM NONN3-
TUNEeHOBLIM BKNaAbILLEM.

[10 cornaweHunto CTOPOH AONYCKaKTCA apyrne Bnabl yNakOBKW.

9.1.3 Ob603Ha4YeHNE PPaAKLUNN NPONAHTOB HAHOCAT NYTEM HAKNEUBAHUA APNbIKA HA BOKOBbIE MOBEPXHOC-
TN KaXXO0ro KOHTENHEPaA C ABYX CTOPOH.

[10 cornaweHnto CTOpPOoH AonycKalTca agpyrue Buabl MapKNpPOBKU.

9.1.4 B 60KOBOM KapMaH KaxXaoro KOHTENHeEpPAa BKNaabiBaOT MOMELLEHHbLIW B NONN3TUNEHOBLIN NaKET
APNbIK C YKa3aHUeM:

- HanMeHoBaHUA NPeanpUATUA-U3roTOBUTENA U €ro TOBAPHOro 3HaKa;

- HAUMEHOBAHUA U 0BO3HAYEHNA HACTOALLEro CTaHAapPTa;

- 00603Ha4YeHna hpakunm;

- MaccCbl U HOMepa NapTun;

- 0aTbl N3roTOBNEHUA.

9.1.5 lponaHTbl XPAaHAT B KPbITbIX CKNaACKMX NOMELLEHUAX B YCNOBUAX, UCKNIOHYAKOLWNX NOBpeXaeHue
VYNaKoBKW, YBNaXXHeHWe NPonaHTOB N YNAaKOBKM.
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[MpunoxeHue A
(cnpaBo4YHOE)

OcHoOBHbIe TpeboBaHUA, NpeAbABNAEMbIE K CUTaM ANA UCNbITAaHUN

A.1 OcHoBHble TpeboBaHUA, NpeabsaBNAeMble K CUTaMm Ansa ucnoitadni no [1], npueeneHsl B Tabnuue A.1.

Tadonunua A.1

B mnnnumeTpax

Homep cuta FOMUHanbHLIN pasMep S4enky c:e?ueﬁgb;;emg?z‘:‘:;:; B HoMUHansHBIM AnameTp
B CBeTY X, ¥ CBETY OT HOMUHAMBHOTO rPOBOOKM d.

14 2,800 + 0,095 1,120

8 2,360 + 0,080 1,000
10 2,000 + (0,070 0,900
12 1,700 + 0,060 0,800
14 1,400 + (0,050 0,710
16 1,180 + 0,045 0,630
18 1,000 + (0,040 0,560
20 0,850 + 0,035 0,500
25 0,710 + 0,030 0,450
30 0,600 + (0,025 0,400
35 0,500 + (0,020 0,315
40 0,425 + (0,019 0,280
50 0,300 + 0,014 0,200
60 0,250 + 0,012 0,160
70 0,212 + 0,010 0,140
100 0,150 + (0,008 0,100

A.1.1 Cuta n3rotoBnAT U3 NPOBONOYHBLIX TKAHbIX MONOTEH C KBAAPATHBLIMU SYEeKaMn U C NNIOCKUM NNETEHUEM.
[1na n3rotoBneHns NnONOTEH UCMONb3YIOT NPOBONOKY U3 HEPXXABEKLLEN CTann, NaTyHW, HPOH36I UNK APYrMx aHano-
MYHBIX MaTepuanoB 6€3 NOKPbITUA.
[TneTeHne NoNoTHa AOMKHO ObITh XXeCcTkuM, 6e3 BUANMbBbIX AedEeKTOB.
A.1.2 CpeaHnit pasmep A4YENKN B CBETY U3MEPSIOT, KaK NOKa3aHO Ha pucyHke A.1, B ropusoHTanbHOM HanpaBneHnn
X N BEPTUKANBbHOM HanpaBneHUN ¥ OTHOCUTENBHO LIEHTPa SYENKM.
Kaxxaoe n3 namepeHHbIX 3Ha4eHUN AOMKHO COOTBETCTBOBATE HOMMHANBHOMY pasMmepy sYelkn B CBETY C YHETOM
npeaenbHOro OTKNoHeHUA (Tabnuua A.1).
A.1.3 CpeaHun guameTp NPOBONOKN N3MEPSAIOT, Kak NoKasaHo Ha pucyHke A.1.
HonycTumoe OTKNOHEHME OT HOMUHaNbLHOrO AnameTpa Kaxxaoro N3 UsMepeHHbIX 3Ha4eHUn He A0NXKHO NpeBbILaTh

+ 15 % (Tabnuua A.1).

d{ — HOMUHanNbHbIA AnamMeTp NPOBOO-
KW, X — FOPU3OHTaNbHOE HarnpasneHue
N3IMepeHna pasmepa A4vYenku, y — Bep-
TUKaNbHOE HanpasneHne uU3MepeHus

pasmepa Aa4Yenkn

PucyHok A.1 — Cxema namepeHun

pa3mMepoB A4YEeUKn N NPOBONOKA

A.1.4 [HonyckaeTcauncnonob3oBaTbnadopaTopHble cuTaunsmetannnyeckon nposonodHoncetkmnoFrOCT P 51568.
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[MpunoxeHue b
(o6A3aTenbHoOE)

OT60p M noaroToBka NpPod OT NOTOKa NPOMNaHTOB

b.1 Annapartypa

Py4yHON Unmn mexaHndyeckmn npodootdopHUK nodoro tmna.
PyyHon penutenb npobbl (pUCyHOK B.1).

1 4 2

4 3
1 %
5
4 O
5;
1 — ocHOBHOM Kopnyc rabapuTtHbiMK pa3Mepamu (29,5 £ 0,5) x (28,0 £ 0,5) x (16,5 £ 0,5) cM; 2 — pyKosATKa; 3 — 3aABNXKKA;
4 — ByHKep; 5 — noaaoH; 6 — nonactu pasmepom (1,25 + 0,05) cm

PucyHok b.1 — Py4yHon penutenb npobbl

B.2 NMopaaok oTHéopa n NOAroToBKU NPOG

5.2.1 OTnoToka NponaHTOB MrHOBEHHbLIE NPOOLI OTOUPAKT C MOMOLLLK PYHHOIO UNN MeXaHNYeCKoro NpobooToop-
HUKa.

[po600TOOPHUK, NPOAONBHAA OCb KOTOPOro NnepneHanKynsapHa K OCHOBHOMY MOTOKY MPOMNaHTOB, NepeMeLlarT C
PaBHOMEPHOWN CKOPOCTLK 3a KOPOTKUA MPOMEXYTOK BPEMEHN Yepes ero LWMPUHY, He AoNyCcKas nepenonHeHns NnpodooT-
BopHukKa.

B.2.2 MrHoBeHHbIe NpOoOLI OTOMPAKT NPU 3arpy3ke UNU BbIrPy3Ke HE MeHee YeM OT KaXKaoro AeBATOro KOHTENHepa.
[MepBYyO MFHOBEHHYIO NPOOY OTOMPAIOT NoCNe NPOXOXAEHUA NOTOKA NPONAaHTOB B TeYeHue 2 C.

B.2.3 CymmapHyo npoby nepemMellnBaroT U COKpaLWarT Ha py4YHOM aenuTene npobbl (pucyHok b.1) Ao nonyyeHus
nabopaTtopHon NpodbI Maccon He MeHee 5 Kr. [lonyckaeTca UICNONb30BaTh PYYHOW AennTenb ApYrnx pa3mepoB aHanorny-
HOW KOHCTPYKLNN.

B.2.4 Ecnumacckl cymmapHon Npodbl HeAOCTAaTOUHO ANA NoNyvYeHnsa Heobxoanmon maccel nadopaTopHou Npodal,
YBENUUMUBAKT KONUYECTBO MIHOBEHHLIX NPOoD.
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bunbnuorpacuna

[1] ASTM E 11—95 CranpapTHasa cneymndounkauma npoBoNOYHOrO NONOTHA U CUT ANA UCNbITaHUN
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YAK 666.762:006.354 OKC 81.080 N25 OKIM 15 2200

KnioyeBble cnoBa: antoMOCUNUKaTHbLIE NPONAHTLI, MPaHyNMPOBaHHbIE NOPOLLKK, (PpaKkuna, CUTO, rpaHynoMeT-
pN4eCKUN COCTaB
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