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M EXTOCY.AAPCTHBETHHBbB W CTAHAOAPT

OMHEYTMOPHI

MeToz onpefeneHns Kaxyuuenca nnoTHoOCTH,
OTKpPbLITOM H 06LLEei NOPUCTOCTKN, BOAOMNOI/OLWEHMS

Refractories. Method for determination of bulk density, apparent and
true porosity, water absorption

[ata BBegeHns 1997—01—01

1 O6nacTb NPUMEHEHNS

HacToswuii cTaHAapT ycTaHaBMBaeT METOZ ONpeaeneHns KaKyLLencs NnoTHOCTU, OTKPbITOR 1 06LLei
MOPVCTOCTM, BOZOMOIMOLLEHNS OrHeYNnopoB (M3AeNWiA 1 KYCKOBbIX MMY(o6prKaToB) C 06LLeli NOPUCTOCTbIO A0
45%.

LononHnTeNbHble TPEGOBaHMS, OTpaXKatoLMe NOTPeGHOCTY 3IKOHOMUKM CTpaHbl, HaBpaHbl KYpCUBOM.

2 HopmaTuBHbIe CCbINKK

B HacToALleM cTaHAapTe UCMO/b30BaHbI CChITKW Ha CrefytoLme CTaH4apThbl:

FOCT 2211—65 (MCO 5018—83) OrHeynopbl W OrHEYNopHOe cbipbe. MeTofbl onpegeneHns naoT-
HOCTK

FOCT 8179—98 (MNCO 5022—79) WN3genna orHeynopHble. OT60p 06pa3LoB U NPUEMOYHbIE UCMbI-
TaHWs

FOCT 24468—80 (MCO 5016—86) M3aenus orHeynopHble. MeToA ONpeAeneHus Kaxylleiica nnot-
HOCTW 1 06LLel MOPUCTOCTU TEMI0U30NALMOHHBIX U3aennii

FOCT 25336—82 Nocyaa 1 060pyaoBaHMe nabopaTopHbIe CTEKAHHbIE. TUMbI, OCHOBHbIE NapaMeTpsbl
1 pasmepbl

FOCT 28874—90 OrHeynopbl. Knaccugukauus

3 OnpegeneHus

3.1 Kaxylascs naoTHOCTb P4—OTHOLLEHWE MAcChl CyXOro MaTepuana K ero o6LiemMy o6bemy.

3.2 0O6wmin 06bem K—cymMma 06beMOB TBEpAOI (hasbl, OTKPLITLIX 1 3aKpbITbIX NOp 06pasua.

3.3 ACTWHHas NN0THOCTb P —OTHOLUEHWE MacChbl MaTepuaa K ero UCTUHHOMY 00bemy.

3.4 NCTWHHbIN 06beM — 06BbEM TBEPLO (hasbl B OrHeymnope.

3.5 OTKpbITblE MNOPbl — MOPbI, HACbILLAEMbIe XWUAKOCTbIO NPY NPOBEAEHUN UCTbITAHWUNA.

3.6 3aKpbITble MOPbl — NOPbI, HEe HaCbILLaEMble XXWAKOCTbIO NMPU MPOBEAEHUN UCMbITaHUA.

3.7 OTKpbITag NOpucToCTb M1 — OTHOLEHNE 06beMa OTKPbITLIX MOP B OTHEYNope K ero obLiemy
06beMy, BblpaXXEHHOE B MPOLEHTaX.

3.8 3akpbiTaa nopuctocTb [l — OTHOWeHMe 06beMa 3aKpbITbIX MOP B OFHeynope K ero obLiemy
06beMY, BbIpaXKeHHOE B MPOLEHTax.

3.9 O6was nopucTocTb M, —OTHOLLIEHWE CYMMaPHOro 06beMa OTKPbITbIX U 3aKPbITbIX MOP K 06LLEMY
06beMY mMaTepuasa. BbIPaXKEHHOe B MPOLEHTax.

3.10 BogonornoweHre W — OTHOLLIEHWE MAcChl BOC)bl, MOTNOLLEHHOV OrHEYNopoM, MpY NOAHOM HaCbILLEHUN
n TemnepaType 2(I'C K Macce Cyxoro orHeynopa.

3.11 MnoTHble orHeynopb! (M34eNns 1 KyckoBble MonyadpukaTbl) — OrHeynopbl ¢ 06Leil nopuc-
TOCTbIO 0 45%.

3.12 KyckoBble nonyabpukaTbl — OrHeynopHble MaTepuanbl, HY>KAAIOLLMECH 1 JONOAHNTE/bHOA 06pa-
60TKe (gasnenun, dpo&teuuu, namensyennn n T.4.) (FTOCT 28874).

3.13 MaKowTYy4YHble U3[eNnsi —OrHeYNopHbIe 13genns mMaccoli He 6asee 2 kr (TOCT 28X74).

M3aaHve odnuymanbHoe
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4 CylHoCTb MeToga

4.1 BbiCyLleHHbIA 06pa3eH B3BELUMBAKOT, BaKyyMUPYIOT M HACbILWAOT XUAKOCTbHO, CMayMBatoLLen
06paseH, HO He B3aMMOAENCTBYIOLLE C HAM. 3aTeM MCMbITYeMbI 06pa3el, B3BELLMBAKOT B HAChILLAOLLEN
XKUAKOCTM N Ha BO3AyXe.

Ha ocHOBaHWV NPOBEAEHHbIX B3BELUMBAHUIA 1 3HAYEHUS UCTMHHOWM NAOTHOCTM MaTepuana, onpege-
neHHoin no MTOCT 2211, BbIYMCASIOT KaXKYLLYHCS MAOTHOCTb, OTKPLITYHO M 06LLYH NOPUCTOCTb, BOAOMO-
[NIOLLEHME.

5 Annapatypa H MaTtepuansl

5.1 CywwnbHbIii WKag ¢ TemnepaTypoii He Hxe 1HO'C.

5.2 Becbl ¢ npeaenom gonyckaemoii norpewHoctn +0.01 r.

Becbl TexHWYeckye C npegenam LONyckaemoii norpeluHocTy +0, / T'; BeCbl NabopaTopHble Y4eKTPOHHbIE C
npeaenom JonyckaeMoii norpelwHoc Ty +0,03 r; BecblniabopaTopHble KBagpaH THbIE MK APYroro Tuna ¢ npeaenom
(Cnyckaemoin norpetuHocTy 0,02 T.

5.3 YCTpoicTBO ANs rMApOCTaTUHECKOro B3BeLUMBaHUA (MPUNOMKEHME).

5.4 Cocyf, N3 KOPPO3MOHHO-CTOMKOro Marepuana fi1f BakyyMnpoBaHusa 06pa3L0B ¥ HaCbIWEHNS WX
XWUAKOCTLIO C YCTPOMCTBOM AN KOHTPONS AaBfeHus, obecreuvBatoLLie NofyyeHre oCTaTOYHOTO 4aBneHns
He BbilLe NapLManbHOro AaBneHns NapoB HachILAOLLEH >Kuakoc Ty (Boabl) npu TemnepaType /7,5'C —2 kMa,
T.e. 15MM pT.CT. unn 20 mbap.

5.5 TepMOMETp C MeHOI geneHuns wWkaibl He 6onee 0,5*C.

5.6 ApeomeTp c ueHoli genennsi / kr/m' (0,00/ ricm’).

5.7 Okcukartop no MOCT 25336 niu ¢ aHaIOTUYHBLIMU TEXHUYECKUMU XapaKTepUCTUKaMU.

5.8 Hacblwarowas »XWaKoCTb: AUCTUANNPOBaHHAA UMW NUTbeBAs BOJA KOMHATHOM TemMnepaTypbl wm
COOTBETCTBYHOLLLAA OpraHMYeckas XWAKOCTb 41 MaTepunanos, B3auMOLEACTBYHOLLMX C BOAOINA.

M maTepuanos, He CMaysBaeMblX BOAOW M B3aMMOAEWCTBYIOWMX C OPraHUYeCKUMU >KULKOCTAMU
(Hanpumep, cmonocodep KalLyx), onpeaeneHue KadkyLencs nioTHocTY nposogaT no MOCT 24468.

6 O6pasubl Ans UCnbITaHWi

6.1 KonunyecTBo n3genuii (06pasuoB), Nognexaliyx UCMbITaHnto, ycTaHasnmBatoT no FOCT 8179 nnm
HOPMaTMBHOWM JOKYMEHTALMN Ha MPOAYKLMIO.

6.2 KonmuyecTBo WUCMbITYeMbIX 006pa3LoB OT KaXAoro usgenus yctaHasnmsatwoT no MOCT 8179,
HOPMATMBHON JOKYMEHTaUMM Ha MPOAYKLMIO UK MO COrNaleHnto CTOPOH. Mpy UCNbITaHUN HECKONBbKUX
n3aenunii KoNMYecTBO 06PasLLoB, B3ATLIX OT KaXAOr0 M34enus, JOMKHO BbiTb O4MHAKOBbIM.

6.3 O6pasel, JOMKEH MMETb (JOPMY MPU3MbI MU UMAMHAPa 06wum obbemom oT 50 fo 200 cmj
(250 cm3. Ans MenkoWTYYHbIX M3genmid obuymii obbem obpasua COCTasnseT He MeHee 5 CM', AN KYCKOBbIX
nosnychabprkaToB —He MeHee 50 cv*.

OTHOLLEeHMe HanbosblLero pasmepa K HauMeHbLUEMY He LO/KHO Mpesbiwath 2:1.

6.4 O6paseL, U3roTOBNAIOT U3 U3AENNIA AN KYCKOBbIX N0Ny(habpnKaToB pe3aHneM iau 0TKalbiBaHUEM C
nocnegytoLLeii NogLwAMOoBKON HEPOBHOCTEN NOBEPXHOCTU U OCTPbIX YINOB U TWATeNbIlbLY yAaNeHNeM NbuK.

6.5 Mpu n3roToBneHNN 06pasLia NOBEPXHOCTHAA KOPKa [O/MKHA 0CTaBaTbhCA HEMOBPEXKEHHON, ecnu ee
yZaneHne He OroBOPEHO B HOPMATMBHON JOKYMEHTauun Ha NpOAYKUMIO.

6.6 OT n3gennsa Npu3MaTUYECKoi hopmbl 0bpasel, OTOMPalOT OT TPeXrpaHHbIX YIoB: OT W3fenws,
“MeroLLero hopMy Tena BpalleHus, — OT CpeAHeil Mo BbICOTe 4acTW, ecin MecTo 0T6opa He OroBOPEHO B
HOPMAaTMBHON [OKYMEHTauun Ha npodykumio. O6bem 06pasua BO BpeMs MPOBEAEHWS WCMbITaHUs [OMKeH
0CTaBaThCA CTabWUIbHbIM.

O6pa3sLbl C TPeLMHaMK He UCMbITLIBALOT.

7 TpoBeAeHMe UCMbITaHUSA

7.1 OnpefeneHne Maccbl Cyxoro o6pasHa

O6paszel, cywaT npu Temnepatype 110—135*C 0 MOCTOSIHHOW Macchl.

Maccy cumTaroT MOCTOSHHOM, eC/N Pe3y/NbTaT NMocefyoLLero B3seLlBaHNs, NPOBeJeHHOI0 He MeHee
yeM Yepes 2 4 CYLLIKW, OTINYAETCA OT NpefblayLuero He 6onee yem Ha 0,1 %. [lonyckaeTcs NPOBOANTb CYLLKY
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06pasLoB B TeueHne 14e nocneaytoLLm B3BeLLMBaHNEM, eCl Pe3yb TaTbl B3BELUMBAHUA OTMYAIOTCA He 6onee
yem Ha QI %.

OG6paseL, He cyLiaT, ecim ero oT6mparoT OT U3AeNMs HenocpeACTBEHHO MOc/e 06Xura.

Mepen KaxAbiM B3BELUMBAHMEM 06pasel, OXNaXAAT B 3KCMKATOpe A0 KOMHATHOW Temnepatypbl.
JonyckaeTcs HernapaTypyLLmecs 06pasLibl OX1aXKaaTh Ha BO3MYXe.

O6pasel, B3BeLUMBAOT C abCONKOTHON MorpewHocTbio £0,01 T, BCe onepauun B3BeLUMBaHMA 06pasLoB
o6bemom 50 cm' 1 Gonee NPOBOAST C abCONOTHON NOrPeLLHOCTbIO He 6onee +0, 11, o6pasubl 06bemMoM 0T 5 A0
50 cM-' MK ¢ OTKPLITO NOPUCTOCTHIO MeHee 5 % — ¢ abCcoMOTHOI NOrpeLlHoCcThio He 6onee +0.03 T.

MonyyeHHOe 3Ha4yeHMe MacChbl — Macca Cyxoro UCMbITYyeMOro obpasHa T,.

7.2 HacblweHne obpasua

OXnaXeHHbIA 1 BbICYLLUEHHbIV 06paseL; NOMeLaT B EMKOCTb [/ BaKYYMWUPOBaHUs, NaKyyMHPYHT
[0 faBneHunst He Bbiwe 2,5 KlMa (25 mbap) B TeueHue 15 MuH.

[ns NpoBepKn NONHOrO yAaneHus BO3Ayxa U3 OTKPbITbIX NMOP OTCOEAMHAIOT EMKOCTb OT BaKyyMHOr0
Hacoca 1 ¢ MOMOLLbI0 MaHOMETpPa yCTaHaB/MBAKOT, YTO AaBNEHME He MOBLILLAETCA M3-3a ferasauumn obpasua.
[locne NpoBepKy eMKOCTb A1 BaKyyMUPOBaHUA MNOACOEAMHAIOT K BaKyyMHOMY HAcocy W mogatoT Hachbl-
LLAKOLLYHO XKMAKOCTb TakK, YTo6bl Yepe3 3 MUH 06paseL, 6bi1 MOKPLIT C/I0EM XWAKOCTU NPUMEPHO Ha 20 MM.
3aTeM HacoC OTKMOYAKT U BblgepXunBatoT 30 MUH AN HACLILLLEHNS XUAKOCTbIO OTKPbITLIX MOp.

JonyckaeTcs NpoBOAMT b BaKyyMMpoBaHue 06pasLoB B TeYeHne 5 MUH Npy [asneHunn, He NnoBbIWatoLLem
napuyanbHoe [aBneHne NapoB HaCbILAoWeld >KMAKOCTY, 3aTem (Mocne OTHTYEHUS Hacoca) COeauHUTb
eMKOCTb C aTMOCHEPOiA 1 13BAeYb 06/103Lbl U3 EMKOCTU.

O6pasubl C OTKPLITOA MOPUCTOCTHLI0 MeHee 12 % BbIAEPXKMBAKOT B XUAKOCTM He MeHee 4 4. eciu
Takas onepauus npegycMOTpeHa B HOPMaTUBHOW LOKYMEHTaLuMn Ha NpPoAyKLUMIO.

7.3 TNposefeHne ryapoCcTaTUYECKOro B3BELLVBAHNA

OnpeaeneHvie NPOM3BOAAT C NMOMOLLIO YCTPOMCTBA A3 MMAPOCTATUYECKOro B3BELUUBAHMA MPU MON-
HOM NOrpy>eHuy 06pa3LioB B HACBILLAKOLLYH XUAKOCTb. MpW B3BELUIMBAHUM YPOBEHb XUAKOCTU B COCYe
Heo6X0AMMO MOAAEPXKMBaTb MOCTOAHHLIM. B3BeluMBaHME NPOM3BOAAT C abCOMKOTHON MOrPEeLIHOCTLI0 MO
7.1. MonyyaloT pe3ynbTar B3BelUMBaHUA 06pa3La, NOrpy>KeHHOro B XXUAKOCTb, T,. OnpefensoT Temnepa-
TYPY HacbILLaloWeR XUAKOCTH.

7.4 OnpefeneHve mMacchbl MPONMTaHHOrO obpastia

O6paseL, BIHUMAIOT U3 COCYAa, YAANAKOT C €r0 NOBEPXHOCTMN U3BbITOUHYH XUAKOCTb BNAXHON y6KOi
UM XNon4aTobyMaXKHOI TKaHbi, KOTOPYH CMaynBalOT B HACbILLAKLLEN XWAKOCTU U Nepes 1cnosb3oBa-
HVWeM crerka omKuMMatoT. HenocpeAcTBeHHO Mocne yaneHus Bnarn obpasew, B3BeLIVBAKOT C abCONOTHOM
MOrpeLrHocTblo No 7.1. TakuM 06pa3oM MonyyatoT 3HayeHWe maccbl NponuTaHHOro obpasua T3 Ecim B
HOPMaTUBHON LOKYMEHTALMK Ha NPOAYKLMIO NPefyCMOTPEHO TPEXKpPaTHOe NOBTOPEHUE 3THX onepauuii, To
o6paseL, NOBTOPHO NOTPY>KAIOT B XKUAKOCTb, BbIHUMAKOT, YAANAT M36bITOUHYH YXKUAKOCTH U B3BELLMBAKOT.
3Ty onepauyo NOBTOPSIOT €LLe 0AWH pa3. Ho Tpem B3BeLLMBAHWAM OMPeAenstoT CpeaHee aputmMe TUYECKoe
3HaueHMe Macchl.

7.5 OnpefeneHne NIOTHOCTW HACbILLAIOLLEN YXIAKOCTM

C nomoLLbio apeomMeTpa OMNpesenstoT NA0THOCTb HAChILLAIOLLEN XINAKOCTY p, MPU TemnepaType WChbl-

TaHus. MOTHOCTb AUCTUNNMPOBAHHOW BOAbI MpuBefeHa B Tabnmue 1

Tabnuua 1—TINOTHOCTL AUCTUNIMPOBAHHONM BOMbI

Temnepatypa, "C MnotHocTs, T/cm!  Temnepartypa, 'C Nnornoctb. r/cM3  Temnepartypa. 'C MnotHocTb, T/CMm’

10 0,999 20 0.998 30 0,996
1 0.999 21 0.998 31 0,995
12 0.999 22 0.997 32 0.995
13 0.999 23 0.997 33 0,994
14 0.999 24 0.997 34 0.994
15 0.999 25 0.997 35 0,994
16 0.998 26 0.9% 36 0.993
17 0.998 27 0.9% 37 0,993
IS 0,998 28 0.996 38 0.993
19 0,998 29 0.9% 39 0,992

40 0.992

41 0,991
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8 O6paboTka pe3ynbTaToB

8.1 Kaxyulyrocs nAoTHOCTb p4 B r/cM3 BbIUMCAIOT MO opmyne

T . @
P my- 1 PI-
8.2 OTKpPbITYI0 NOPUCTOCTb // B MPOLEHTAX BbIYMCAAKOT MO hopmyne
T.- T. 2
— —-100
T,-T,
8.3 O6Lyto nopucTocTb //, B MPOLEHTaX BbIYNCASIOT NO hopmy e
-P
P~ 2 100, ©

8.4 3aKpbITY0 NOPUCTOCTb //. B MPOLEHTaxX BbIYMCASIOT N0 Gopmyne
n,*n'-usB. 4)
8.5 BopgoHornoweHe W B npoLeHTax BbIUUCIAT M0 hopmyrne

®)
n Pi 00w

8.6 B ypaBHeHUsx (1)—(5) ucnonb3oBaHbl crefytoLive 0603Ha4eHNs:
/v, — .macca cyxoro obpasua, T;
T: —pe3ynbTaT B3BELUMBAHUA 06pasHa, NOrPY>KEHHOr0 B XUAKOCTb, T;
T3 — Macca HacbILLEHHOT0 XMAKOCTLI0 06pa3ua, T;

p [0, _ MNOTHOCTb BOAbI NP TemnepaType 20 *C, rlcm3;
p —MWCTUHHAA NNOTHOCTb Matepuana, r/’cM3; onpegensetcs no FOCT 2211,

p, —MNAOTHOCTb HACbILWAKLLel XUAKOCTU Npy TemnepaType UCMbITaHWi B r/CM3 AN8 LUCTUNNNPOBAH-
HOIn BOfbI COOTBETCTBYET Tabn. I.

KaxkyLytocs n0THOCTb BblpaXaroT B r/cM3 unm Kr/m3,

KaxyLiytocsi NNOTHOCTb OKPYT/ISHOT [0 BTOPOro AECATUYHOrO 3Haka, MOPUCTOCTb U BOAOHOMNOLLEHME
—[10 NepBOro AeCATMYHOrO 3Haka.

8.7 Mpyn NOBTOPHbIX UCMbITaHWsAX OIHOMO 1 TOro XKe 06pasua B <X)HOM 1 TOii >Ke XKMAKOC T abcaHOTHas
/to3HOCTb NOGbIX ABYX ON/XAenevnii B OfHOA N TOl >Ke nabopaTopun He JOMKHA NPEBLILATD YKasaHHY0 B
Tabnue 2.

Tabnunuya 2
Yucno Pr-
O6bem Bittern si- riem3 Ma % -4 ricm3 Mla- % B. 4
bjtimii npu
062;”;3' onpegene-
HUu Benun- O6was nopuctocTb MeHee 31) % O6uwas nopuctocts oT 30 fo 4$ %
YuHbl T
Oor 5 3 0.04 1,0 1.0 0,6 Hc HopmupyeTcs
fo 50 1 0.06 14 14 1.0
Ot 50 3 0.02 0,5 0,5 0,3 0,04 10 10 0,6
o 250 1 0.03 0.7 0.7 0,5 0,06 15 15 09

8.8 Mpyn MCMbITaHUSX OHOTO 1 TOro >Ke 06pasla B pasHbIX 1aGopaTopusiX B Cly4ae ero TPeXKpaTHOro
BbITMPaHNS 1 B3BELUMBAHMS abCONOTHAsA BETUMHA PA3HOCTU NtOGLIX [ByX ONpeaeneHuit He JOMKHA NPeBbILATb
3HaueHUi, ykasaHHbIX B Tabnue 3.

Ta6nuuya 3
Obven 06. [\ . % aq,.* W, % /F*-S /N n,.* v, %
patun, em' ricm3 ricm
O6was nopuctocTb MeHee 30 Y O6was nopuctocTb oT 30 50 4S %
Or 510 50 0.08 2.0 2,0 12 Hc HopmupyeTcs
*
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9 TpOTOKON MCMbITaHWIA

Pe3ynbTaTbl UCMbITaHWI 3anMcbIBalOT M NPOTOKOS, B KOTOPOM YKasbIBatoT:

a) 0603HaYeHMe HaCTOALLEro CTaHAapTa;

6) HauMeHOBaHWe MPeANPUATUSA, NPOM3BOAMBLUErO UCMbITAHNS,

B) AaTy UCMbITaHWIA;

r) HauMeHOBaHMe MaTepuana UM U3Aenns U ero Mapky;

[l) KO/IMYecTBO 06pa3LioB, 0TO6paHHbLIX OT M3denus;

€) KONMYECTBO MCMbITaHHbIX 06Pa3LOoB;

X) AaBneHne B BaKYYMHOI Kamepe;

3) XWUAKOCTb, NPUMeHAeMas ANA HacbllWeHns 06pa3LoB;

1) OTAeNbHble W CpefHee 3HaueHMs Kaxyluelics MIOTHOET, OTKPbITOW U 06Liei mopucTocTw,
BOZOMOr IOLLEHUS:

K) MoAnMcb UCNONHUTENS.

Tpe6oBaHNs, UbIOXKEHHBIE B MEPEUNCTIEHUSIX <, €, «C. ATATCSH PEKOMEHAYEMBIMM.

MPUNOXEHWE A
(pekomeHzyemoe)

Cxema yCTpoiicTBa ANMS MMApoCTaTM4ecKoro
HaBeLLVBaHMS

a — C UCNO0Nb30BAHWEM KBAaAPaHTHbIX WNU 3NEKTPOHHbIX BECOB 6N HUXHEro nogseca:

6 —C MCNoMb30BaHMEM KOPOMbIC/NOBbLIX BECOB; / — yYallka BECOB: 2 — KBajpaHTHbIe WK

371eKTPOHHbIE Becbl: J — pamMKa nojBeca: 4 — HUTb «0/Beca MeTannuyeckas; 5 —cocyg
WU TUAPOCTATUUECKOTO B3BEW MBAHMA: 6 — cTakaH C 06pa3HoOM

PucyHok

llpn meyamu ¢ —py UCMOML30BAHNI BECOB C HUXKHUM MOABECOM HUTb
NPUCOEANHSAIOT HEMOCPEACTBEHHO K NoaBecy
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