MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKON ®EJIEPALINN

®EJIEPAJIBHOE T'OCYJTIAPCTBEHHOE BIO/[P)KETHOE
OBPA3OBATEJIBHOE YUPEXX/IEHUE BBICIIEI'O OFPABOBAHNS
«JIOHCKOU 'OCYJAPCTBEHHbBIV TEXHUYECKUI YHUBEPCTUTET»

Kadenpa «TexHonoruu BXKYIIMX BEIIECTB, OETOHOB U CTPOUTEIBLHON KEPaMUKI)

METOANYECKUNE YKA3AHU A
K JJa0OpaTOpHBIM paboTam
1o TUCIUTUINHE « TeXHOIOTHS TTOJIMMEPHBIX CTPOUTEILHBIX MaTEPHUAJIOBY

Yacts 1

Pocros-Ha-/lony
AI'TY
2018



YK 691.175.5/.8

CocraBurenu: A K. Xamomes, E.M. lllep6ann, C.A. Ctenbmax

MeToaudeckue ykazaHus K J1aOOpaTOpHBIM pabOTaM IO JUCIUTIIHHE
«TexXHOJOoTHs TMOMMMEPHBIX CTPOUTEIBHBIX MarepuanoB» Y.l. — PocToB-Ha-
Hony: JloHckoit roc. TexH. yH-T, 2018. — 18 c.

ConepxaT J1abopaTOPHBIE METOJIbl MCHBITAHUST OCHOBHBIX (DHM3UKO-MEXAHUYECKUX
CBOWCTB TOJIUMEPOB, TMOBBIIIAIONIME YMEHUS W HaBBIKM BIAJECHUS TEOPETUUYECKUM
MaTepuaioM M0 OCHOBHBIM pa3jiejiaM U TeMaM Kypca AUCIUTIIUHBI.

[Ipennasnauensl mis cryaeHtoB no HampaieHusMm 08.03.01 «CrpoutenscTBo» u
27.03.01 «CranmapTu3aiiys ¥ METPOJIOTHS, OUHON U 3a04HOM (hOpPMBI O0OYyUCHUS.

VJIK 691.175.5/.8
IleyaTaercs o PEIICHUIO PCAAKIIMOHHO-U3AATCIIbCKOTO COBCTA
I[OHCKOFO rocyaapCTBCHHOIO TCXHUYCCKOI'0 YHUBCPCUTCTA

Hayunblit penaktop kaHa. TexH. HayK, goueHT A.W. lylickuii

OTBETCTBEHHBIH 32 BBINYCK 3aB. Kadenpoil « TeXHOIOrnu BSHKYIIMX BEIIECTB, OETOHOB U
CTPOMTENBHON KEPAMUKM» KaHJ. TEXH. HayK, noueHT A.W. [lyiicknii

B nevars -.20 18r.
®opmat 60x84/16. O6bem 4,5 yCi.ILJ1.
Tupax 50 ok3. 3aka3 Ne -

Nznarensckuit uentp AI'TY
Anpec yHuBepcUTETa U OJUTPAPUIECKOTO NPEaTPUSTHUS:
344000, r. PoctoB-na-/lony, . ['arapuna, 1

©  JloHCKOM rocynapCTBEHHBIN
Texanueckuil ynusepcurert, 2018



JJABOPATOPHAS PABOTA Nel
N3YUYEHUE ®U3NUYECKUX CBOVCTB ITOJIMMEPOB U IIJIACTMACC
1.1. O01mue moJ10:KeHUA

CBoiicTBa MaTepuana — 3TO MOKA3aTENIH, P MOMOIIM KOTOPBIX MOKHO OLICHHTH
B3aMMOJICHCTBUE MaTepuaia ¢ Ookpyxawouiei cpenoi. CBolicTBa MaTEpUaIOB Pa3/IesiOT
Ha  Tpynnbl:  (QU3MYECKHWE,  MEXaHUYECKHEe, XUMHUYECKHE,  TEXHOJOTUYECKHUE,
AKCILTYyaTAllMOHHBIE U CHE[UAIbHBIE.

Oduznyueckre CBOMCTBA XapaKTepU3YyIOT (U3UYECKOE COCTOSIHME Marepuaia
(dbazoBoe cocTosiHUE, IIOTHOCTh, CTPYKTYpa), a TaKXKe€ OINPEACSIOT €ro OTHOIICHHE K
dbu3nYecKuM mporeccaM OKpyxarolieit cpeabl. K Takum cBOWCTBaM OTHOCST: UICTUHHYIO U
CPEIHIOIO IJIOTHOCTh, IOPUCTOCTh, BOJOMOIJIOIIEHNE, OTHECTOMKOCTD.

1.2. MeToabl HCTILITAHUSA

1.2.1. Onpeoenenue cpeoneii niomuocmu 6 odowvemomepe no I'OCT 15139-69
IInacmmaccer. Memoowi onpedenenus niomHocmu

OoOopyaoBanue u MmaTepuaJbl. Becbl aHaTUTUYECKHE C TOUHOCTHIO B3BEIIMBAHUS
10 0,0001 r, o6emomep, 00pasibl UCHIBITHIBAEMOTO MaTepuaja, TEPMOMETP CO IIKAJIOM
ot 0 mo 50 °C.

IIpoBenenne wucnbiTanus. OOpaslbl HENPABWIBHOW (OPMBI JTOJKHBI  OBIThH
ITAAKHME, 0€3 MyCTOT, TPEIIMH M IOKHBI MMETh 00beM He MeHee | cM° M Maccy He
oonee 180 r. Ilpubop nns ompeneneHuss oObema 0OpPa3LOB HEMPaBUIBLHOU (POPMBI,
n300pakeHHbIN Ha pucyHke 1.1, mpenacTaBisieT coOoil ABE CrIassHHBIC CTEKIISTHHBIE TPYOKU
pa3HOTO IUAMETPa, 3aKPBIThIE C KOHIIOB MPUTEPTHIMU MpoOKaMu. J[jisi oTcueTa ypoBHS Ha
TpyOKY MEHBIIIOTO TUaMETpa HAHOCST PUCKH uepe3 1 Mm.

Jyist aTOr0 TpubOp, HAXOASIIUICS B BEPTUKAITHHOM MOJOKEHUH Y3KUM TOPIIBIIIKOM
BBEPX, HAIOJHSIOT >KUJIKOCTBIO JIO HIDKHETO JCJICHHS IIKajbl, 3aKPHIBAIOT MPOOKON M
nepeBopaunBarOT Ha 360°, MOCIIE 3TOTO OTCYUTHIBAIOT YPOBEHB KUIKOCTH. 3aTeM MPUOOp
NEePEeBOPAYMBAIOT TakK, 4YTOOBI Ooyblmas TPoOKa HAXOAWIACh BBEPXY, TMOCIE 3TOTO
B3BEILICHHBINA 00pasel 06beMOM He Goiee 5 cM® BBOAT B HPHOOP, IUIOTHO 3aKPHIBAIOT

npoOKOW W TepeBOpadyrBasi, IPUBOJIAT B MEpPBOHAYAIIbLHOE ToJokeHre. HOBbIN ypoBEeHB



KUJKOCTH OTCUMTHIBAIOT, CJEAS 3a TEM, 4YTOObl HE ObUIO NPUIMIIIUX K o00pasiy
BO3JYIIHBIX IMy3bIpbKOB. OOBEeM oOpa3la ONpeAessitoT MO Pa3sHOCTH MEXAY YPOBHSAMU
AKHUJKOCTH.

__g [TnotHOCTE MaTepuana (p;) TNpU TemIepaType

3
U3MEPEHUS B I/CM~ BBIUUCIISAIOT IO (hopMyJie

. _ M
: Pt—7

40

, (1.1)

IE rae M; — macca oGpasna B 1; V— o0beM oOpasna npu
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TeMIepaType U3MEPEHHUS B CM .

- D 3a pe3ynbTaT HCHOBITAHMS MPUHHUMAIOT CpEIHEE
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apudMeTHUecKoe TpeX IMapaulesIbHBIX OIpeACcICHUH,

AOITYCKACMBbIC PACXOXKACHHUA MCKIAY KOTOPBIMHM HC

. : nomKHbL ObITh Gomee 0,005 r/cm®, ecnm Her Apyrux
Prcymox 1.1 — IpuGop s yKa3aHUM B HOPMATHUBHO-TEXHUYECKOW JTOKYMEHTAIlUU
omnpeesieHus: oobeMa fa MaTeprai.

1.2.1. Onpedenenue cpeoueli NIOMHOCMU MEMOOOM  2UOPOCMAMULECKO20
e36ewueanus no I'OCT 15139-69 [Inacmmaccol. Memoowl onpedenenus niomHocmu

OoOopynoBanue u MmaTepuaJbl. Becbl aHaTUTUYECKHE C TOUHOCTHIO B3BELIMBAHUS
1o 0,0001 r, moacraBka sl CTakaHa, yCTaHABIMBAaeMas HaJl YallKoWd BECOB, MMPOBOJIOKA-
nojBecka W3 THOKoro Marepuana (amametp mnpoBoioku 0,06-0,04 mMm), rpy3 s
MCIIBITAHNS MaTepHaia ¢ IIIOTHOCTBIO He MeHee 7,0 r/cM’, a Macca rpysa JODKHA OBITh
npumepHo Ha 20% Oombie Macchl 00pasiia, paboyasi KUJIKOCTh, TJIOTHOCTh KOTOPOU
U3BECTHA, 00pa3Ilbl HCTIBITEIBAEMOTO MaTtepuaia macco 0,2-5,0 r, TepMOMETp CO TIKAION
ot 0 mo 50 °C.

IIpoBenenune ucnbiTaHusi. MeToa mpenHasHayeH ISl OMpPEACIeHUs TIIOTHOCTH
(GbopMOBaHHBIX U3AENUM (CTEpPKHH, OpYyCKH, TpyOKH) M 0OECrneyuBaeT TOYHOCTb
n3MepeHus IoTHocTu 110 0,1%.

Ompenensitor Maccy obpasmna (M;), B3BemmBas ero ¢ TogHocThio g0 00,0001 T.
VYcTaHAaBIMBAOT TMOACTAaBKy CO CTaKaHOM, HAIOJHEHHBIM pabouel >KHIKOCTBIO, Ha

CTOJIMK BCCOB, I/ICHBITyeMHﬁ 06p33611 C IIOMOIINBIO IIPOBOJOKHU-IIOABCCKHU IMOJABCIIMBAIOT

K KOPOMEICIIY BCCOB. Ilocie »Toro 06pa3eu OIIYCKarOT B CTaKaH C XHAKOCTBIO [0
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IOJIHOTO €ro MOTPY’KEHHUs, HE KacasCh CTEHOK M JIHAa COCYJla U CJEls 3a TeM, YTOObl Ha
HEM He OBLIO My3bIPHKOB BO3/AyXa, W MPOBOJAST B3BEUIMBAHUE, OMpeaesss maccy M.

Ecan O6p33€u B XKKHNJIKOCTH BCIUIBIBACT, K IIOABCCKC IIOABCIIMBAIOT HOHOHHHTCHBHLIfI

rpy3.

Pucynok 1.2 — Cxema ycTpoWcTBa I THAPOCTATUYECKOTO B3BEIIMBAHUS

OOpazen; cCHUMalT C MOJABECKH, MOABECKY (C TPy30M, €CIU OH MPUMEHSJIICS)
OMYCKAIOT B CTaKaH C XUJKOCThbIO (ITOABECKA MPU 3TOM HE JOJKHA KacaTbCsl CTEHOK U
JIHA CTaKaHa) ¥ MPOU3BOJAT B3BEUIMBAHUE, TAKUM 00pa3oM, ONpeAeIaoT Maccy Ms.

Eciu  naomnocms  paboueii  ocuOKocmu  HeusBeCmHd, ee  ONpeoessiom
HUKHOMEMPOM.

[lukHOMETp W TPOOKY OYMILAIOT CEPHO-XPOMOBOM CMECBIO, MPOMBIBAIOT
JTUCTUJUTMPOBAHHONW BOJIOM, 3aTEM OTHJIOBBIM CIOUPTOM, IIOCJIE€ YEro BBICYIIMBAIOT
NOTOKOM BO3.lyXa, HEe cojepkamuM nbuii. Cyxoil MUKHOMETp OCTaBIAOT Ha 1 9 mpu
KOMHATHOHM TeMIiepaType B TMOMEIIEHWH, HE COJAEpXKAIIeM IbUIH, 3aT€M B3BEIIMBAIOT
BMecTe ¢ nmpoOkoit ¢ TouHocThio 10 0,0001 r, onipenenss M,.

3aTeM MUKHOMETP HAIOJHSIOT AUCTUIIIMPOBAHHON BOAOM, Cie/ls 3a TeM, UTOObI Ha
CTEHKaX HE OCTaJoCh BO3AYIIHBIX IY3BIPHKOB, 3aKPBIBAIOT MPOOKOW W TMOMEIIAIOT B
tepmoctat npu 293+0,1 K (20+0,1 °C), 296+0,1 K (23+0,1 °C) nnm 300+0,1 K (27£0,1
°C) na 30 mud. M30bITOK BOAB M3 KANWUISIPHOW TPYOKM YAQISIOT MPU MOMOIIM
CBEpHYTOH (QUIBTPOBAIBHOW OyMaru, Mpu 3TOM MHKHOMETpP JAepX,aT B TEpMOCTarte.
[Tocie 95TOro MNHUKHOMETP BBITUPAIOT W ONPENENSAIOT Maccy MHKHOMETpa C

JTUCTUILTHPOBAHHON BooH (Ms).



Bony BbUIMBaKOT, TUKHOMETP BBICYIIMBAIOT M HAMOJHAIOT pabodeil KUIKOCThIO,
BBITUPAIOT €r0 CHAPYKU YUCTOM CyXOU JIbHAHOM TKAHbIO U BBIIEPKUBAIOT B TEPMOCTATE
npu 293+0,1 K (20+0,1 °C), 296+0,1 K (23+0,1 °C) wnmm 300+0,1 K (27+0,1 °C) B
teueHue 30 MuH.

N30bITOK KUIKOCTH YIAISIOT, CHOBA BBHITUPAIOT MUKHOMETP, M30erasi HarpeBaHus
PYKOI WM TpeHHEM, OepyT ero OyMa)KHbIM MJIM IIPOBOJIOYHBIM KOJIBLOM U B3BELINBAIOT
¢ TouHocThio 10 0,0001 T, onpenensis Maccy MUKHOMETpA ¢ pabode KUIAKOCTHIO (Mg).

TII0THOCTE KHIKOCTH (py) B T/CM® IIPH TEMIIEPATypPe ONpeIeIeH S BEITHCIIAIOT 110

bopmye:

t Mg—M,

Mc—M
P = Pity0 37 =, — 0,002 1o

£ 40,0012, (1.2)

o
riae 0,0012 — [IOTHOCTH BO3LyXa IPH TEMIEpaType OmpeleleHns B r/cM’; M, — Macca
CyXOro MUKHOMETpA B T'; Ms — Macca NTMKHOMETpA ¢ TUCTUIUIMPOBAHHOW BOJOM B I'; Mg —
Macca TUKHOMETpa ¢ paboyeil )KUIKOCTBIO B T; p, — INIOTHOCTh BOJBI MIPU TEMIEPAType

ONIpeAeICHUS (pH o = 0,99820 r/em’; pH o = 0,99755 r/em’; pH o = 0,99652 r/em’).

[Io nmaHHBIM B3BEHIMBAHUS MAacCy UJIKOCTH W3BECTHOW IUIOTHOCTU (M7) B T,
00beM KOTOpOH paBeH 00beMy 00pasiia, BEIYUCIAIOT 10 dhopmyJie:
M; = My — (M, — M3), (1.3)
rae M; — macca obpasiia B Bo3ayxe B I'; M, — Macca oOpasiia ¢ IMoJBeCKOH B )KUIKOCTH B
r; M3 — Macca MmoJiBECKH (C Tpy30M, €CJIM OH MPUMEHSIICS) B AKUJKOCTH B T.

I1I0THOCTB HCIBITYEMOTO 00pasia (py) B I/CM® BBIMHCISIOT 0 hopMyIIe:

M1

Pe =2 Py (1.4)

3a pe3ynbTaT UCHBITAHUS NPUHUMAIOT CpeaHee apu(MeTHYecKoe Tpex
napaJijiebHbIX  OMNPEJEICHUH, JOMyCKaeMble pacXOXKICHUS MEXKIYy KOTOPbIMU HeE
nomKHBL 6BITh Gonee 0,0005 r/cm’. Pe3ymbTaThl OKPYITISIOT D0 TPETHETO ACCATHYHOTO
3Haka. Eciu oOpaszen ObUT MOKPHIT 3alIUTHBIM cloeM mapaduHa, TO IUIOTHOCTH €ro

BBIUUCIISIIOT 110 popmyIie:

My Py Ps3
= y 1.5
Pt (Mg—Mg):p3—M1o°Px ( )

rae M, — macca oOpasma 0e3 3aImMTHOTO clios B I'; Mg — Macca oOpasma C 3aIluTHBIM
CJI0€M, B3BCIICHHOTO B BO3AyxXe, B I; Mg— Macca oOpasma C 3alUTHBIM CIIOEM,
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B3BEILIEHHOTO B >KUAKOCTH, B T; Mjp— Macca 3alllUTHOTO CJIOA B T Py — IUIOTHOCTH
paboueil JKHAKOCTH B I/CM°; p; — IIIOTHOCTB 3AIUTHOTO CJIOS mapaduHa B r/cM’.

1.3. Onpeoenenue nopucmocmu noiuMepos u niacmmacc

IMopucrocTh — MaTepuana OMPECNIIOT HA OCHOBAHWU YCTAaHOBJICHHBIX 3HAYCHHI
VCTUHHOU U CPEHEN INIOTHOCTH.

[Topuctocts (IT) — monst o6bemMa mop U MUKpPOTpelMH B Marepuane (%), KOTopyro

BBIYHCIIIOT TI0 (hopmye:

H:[l—&]-loo %, (1.6)
P
TJIE Py - CPEIHSS INIOTHOCTB, I/CM, p - HCTHHHAS TUIOTHOCTD, T/CM".

1.4. Onpeoenenue s0o0onoznoujerus opmosanusbix uzoeaui

Boponorsamenue — 5TO CHOCOOHOCTh Marepuana IMOTJIOMIATh BOJY IMpHU
JUTATEIbHOM BBIZICP)KMBAHWK B BOJE IPH HOPMAIBHOM aTMOC(HEPHOM JaBIICHUHU U
temmneparype 18-20 °C.

Oo6opynoBanne n matepuaJbl. [llkad cymmibHbIN; BEChl TEXHUUECKUE; EMKOCTh C
BOJIOM, KOTOpasi 000pyA0BaHa PEIIETKOM /yisi oOecriedeHrsi CBOOOTHON ITUPKYIISIIUNA BOIBI
MeXIy oOpa3laMu U ee JHOM; HarpeBaromuii nmpubop, oOpasibl Marepuana; GopMbl U
pa3Mepsl KOTOPOTO UMEIOT COOTBETCTBYIOIINE TPeOOBAaHUS CTaHIAPTA.

IIpoBenenne wucnbiTanus. OOpa3ibl U3 JUCTOBOTO W CJIOWCTOTO MaTepuana
BbIpE3aloT B (popme KBajpara co cTOpoHOH, paBHOU (50+1) MM u auametp He Gomee 50
MM. [l ucnieitanus Tpyo auamerpoM 50 MM 00pasibl BeIPE3arOT U3 CTEHKH TPYOBI, TIPU
ATOM pa3Mmepbl oOpasiia He JoJKHBI npeBbimaTh (50+1) mm. [lepen ucnbpiTanreM 00pasIlbl
cymar npu (50+2)°C B Teuenue (24+1) u, a 3aTeM OXJIAXKIAIOT B DKCHUKATOPE HaJ
ocymutenem npu (23+£2)°C. Ilocne oxnaxaeHus oOpa3lbl BHIHUMAIOT U3 dKCUKATOpa U
B3BEIIMBAIOT He Golee yeM uyepes 5 muH. Ha 1 cM® moBepxHOCTH 06pasia 6epyT He MeHee
8 cM® Bobl. McmbITyeMbie 0Opasiibl He JODKHBI COIPHKACATHCS APYT C APYTOM, a TAKKE
CO CTEHKaMHU COCYJla, ¥ JOJKHBI OBITh MOJHOCTHIO MOKPBITHI BOAOWH. OOpa3iiel OBICTPO
MOTPYkar0T B JUCTUIUIMPOBAHHYIO BOY U BbLIEpKUBatoT npu (23+2)°C B Teuenue (24=+1)
4. [locie 3Toro oOpasilbl BEIHUMAIOT W3 BOJBI, BBITUPAIOT YUCTOW CYXOW TKAaHBIO MU

B3BCIIINBAIOT.



Maccy BOJbI, ITOTJIOINCHHYIO O6p8.3HOM, Ha CAWMHHUILY €TI0 IIOBCPXHOCTHU BBIYHUCIIAIOT

o popmyiie:
mqi—m

Wy = T2 X 100% (1.7)

Boponornomenie B mpomeHTax (MO Macce) BBIYHCIAIOT 10  (hopmyiie
COOTBETCTBEHHO:
—m
w, =M= 1000 (18)
m
rae M - mMacca cyxoro oOpasma, r; M; - Macca oOpasiia, HACBHIICHHOTO BOJAOH, I'; A —
3
II0MAaL 00pasia, cM .
Pesynbrarhl ucnbiTaHus 3aHOCT B Tabuity 1.4.

Tabnuna 1.4 — Pe3ynbTatsl onpeeaeHus: BOJOMOTIIONICHUS

Macca cyxoro Macca Boxonornomenue, %
No .. oBpasia, m, r BOJIOHACHIIIIEHHOIO W m
> obpasua, my, m m
1
2
3

JIABOPATOPHAS PABOTA Ne2

OIPEAEJIEHUE 30JIbI B INTACTMACCAX

2.1. O0uMe moJI0KeHust

Meton onpezenenus 3056l IPUMEHSETCS AJIsl aHaJIN3a MOJIMCTUPOJIBHBIX IJIACTMACC
U ToJMOJIe(UHOB, TOMYYEHHBIX HA KATaJTUTHUYECKUX CHUCTEMaxX, HE MAIOIUX JIeTYy4uX
KOMIIOHEHTOB IPU C)KUTAHUH.

THonucmupon — po3payHbli, JOBOJIBHO XPYNKHUI MOJTUMED, XOPOIIO OKPAIIUBAETCS
M JIErko IepepabaThBacTCs, MMeeT cpemHioro miotHocts 1040..1100 wr/m®. Ilpexen
npounoctu npu cxaruu §0...110 Mlla, mpu usrube 90...95 Mlla. [lomumep Bomo- u
aTMOoCc(hepoCTOeK, YCTOMUMB MPOTUB KUCIIOT U IIesoueii, OeH3MHA, PaCTUTEIBHBIX Macel,
crupTa, pacTBOpoB coisied. [[ns monucTHpona XapakTepHa BBICOKas HPOYHOCTh, OH
nponyckaer g0 90% nydeil Bugumon yacth crnektpa. OCHOBHbIE HEJIOCTAaTKHU
MOJIUCTUPOJIA - €TO0 XPYIKOCTh U TJI0Xasi YCTOWYUBOCTh K JEHCTBHUIO psifla OPTaHUYECKUX

paCTBOpHTeHeﬁ. HpI/I IomaJaH B 30HY OI'HA OH JICTKO BOCINIAMCHACTCA U T'OPUT APKHUM
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KONTSIIAM TUIaMeHeM. V3 MOoIMCTHpoa HM3TOTaBIMBAIOT TEHOIIACTHI, OOJMIIOBOYHBIC
TUTUTKY, BEHTUJISIITUOHHBIC PEIIETKH, PAKOBUHBI U JIP.

Onpenenenus cynbpaTHOM 30561  (Memoo B) mupumeHsieTcs Uisl aHalv3a
MOJIMBUHIIAIIETATHBIX TUTACTMACC, TICHTAIUIACTOB WM TOJMOJIC(PUHOB, TOMYYCHHBIX Ha
KaTATMTUIECKUX CUCTEMaX, JAIOMIUX JIETy9re KOMIIOHCHTHI MIPU CYKUTAHUH.

THonuseununayemam — GecuBeTHasI YKUIKOCTh C XapaKTEPHBIM J(QUPHBIM 3aMaxoM.
Cpemmsisi wrotaocts 1020. ..1030 kr/m°, comepxanme TBepaoil (assl okomo 50 %.
bnaromapss xopomieii aAre3uy, dIACTUYHOCTH, CBETOCTOMKOCTH W OCCIIBETHOCTH
MOJIMBUHIIAIIETAT HAIIET MTUPOKOE TIPUMEHEHHE B TIPOU3BOJICTBE JIAKOB, KPACOK M KJICEB,
B BHJIC BOJHOW SMYJIBCHH €TO MPHUMEHSIOT TaKKe IS MOJMMEPIIEMEHTHBIX OCTOHOB, B

IIPOU3BOJICTBE BIArOCTOMKUX 000EB.

2.2. MeToabl HCNIBITAHUSA

2.2.1. Onpeodenenue 3onvt no I'OCT 15973-82 Ilnacmmaccol. Memoowi
onpeoenenusi 301vl

Meton 3akiroyaeTcs B O30JIGHMM MPOOBI IJIACTMACChl M MOCIEAYIOLIEM
MPOKAIMBAHUM OCTAaTKa B My(eJIbHOU Me4YH 40 MOCTOSTHHOW MaccChI.

Oo6opynoBanne u marepuanbl. [leur MydensHas, Topenka ra3oBasi, SKCHKATOP,
TUraM  pappopoBbie, OIOKCHI, MHUMIETKH, KalbIMHd XJOPHUCTHIM, KHUCJIOTa CEpHas
KOHIIEHTpUpOBaHHasg U pactBop 1:1, ammoHuii a3zotHokucibiii, 10%-HbII pacTBOp,
aMMOHHH yTJICKUCIIBIA 0€3BOIHBIN, BOJA JUCTHILIMPOBAHHAS.

IIpoBenenue ucnbiTanus. [IpoOy B3BewmMBalOT ¢ norpemHocTbio He 6osee 0,0002
r B OIOKCe, IpeABAPUTEIHLHO B3BEIICHHOM C TOM K€ morpentHocThio. [Ipo0y nmepeBoasT B
TUTEJIb, NPEIBAPUTEIIBHO MPOKAJICHHBIA JO TNOCTOSSHHOM MAacChl, OXJaXJICHHBIA B
TeueHue | 4 B DKCHKATOpe U B3BEIICHHBIN ¢ morpemHocTeio He 6osiee 0,0002 r. Brokcy
MOCJIE 9TOTO CHOBA B3BEIIMBAIOT C TOW K€ MOTPEITHOCTHI0O W TOYHYIO Maccy MpoObI
BBIUMCIISIIOT TI0 PAa3HOCTH IEPBOTO M BTOPOTO B3BEIIMBaHWU. Turenab MOMKEH OBITh
3al0JIHEH He 0oJiee 4YeM HamoJoBUHY oObeMa 1o BbicoTe. (O30JieHHE Npo0 cleayeT
MPOBOJIUTH MOPIUAMH, YAOOHBIMHE JIJISi O30JICHHS 10 TEX MOp, MOKa Bcs mpobda He Oyner
COMOKEHA, OXJIAKJAs KaXIbId pa3 TUTENb Mepes T00aBJICHUEM CIEAYIONMEH MOopIuu
npoOsl. [IpoObl MmIacTMacc ¢ HHU3KOM HACBIMHON IUIOTHOCTBIO TEpe] aHaJIUu30M
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TabneTupyroT. Jomyckaercs npoOy B3BEIIMBATh HEMOCPEACTBEHHO B TUIJIE, €CIU OHA
BCSI IOMEIIIAETCS B HEM.

[IpoOy paBHOMEpPHO pacHpeiessioT IO OCHOBAHUIO THUIJIE H OCTOPOXKHO
HArpeBarOT 10 TMOJIHOTO O30JICHUS, HE JOMycKas BocIulaMeHeHus mpoOsl. [locme
030JICHUS TUTEJTh MIOMEIIAIOT B My(DEIIbHYIO TIeUb U MPOKAINBAIOT B TeueHrue 30 MUH mpu
TeMIEepaType, YKa3aHHOW B HOPMATMBHO-TEXHUYECKOW NOKYMEHTAlMM HAa KOHKPETHYIO
NPOAYKIHIO, 3aTE€M OXJAXJAIT B OSKCUKATOpEe B Te4YeHHMEe | Y U B3BEUIMBAIOT.
[IpokanuBaHue TMOBTOPSIIOT [0 TE€X TMOp, IMOKa Pa3HOCTh pe3yJbTaTOB JIBYX
MOCJEI0BATENbHBIX B3BeIUBaHU OyaeT He 6onee 0,0002 r.

2.2.2. Onpeodenenue cyroghamuoti 3016t (Memoo A) no I'OCT 15973-82
IInacmmaccer. Memoowi onpeoenenus 30bi.

Meroa 3akiaroyaercs B 030J€HUHM TPOOBI, MOCIEAYIOIEM J00AaBIECHUU CEPHON KUCIOTHI
(a7 mpeBpamieHuss OKUCIOB M COJIEH METaJUIoB B HMX CyJb(aThl) U MPOKAIMBAHUU
ocTaTka B My(QeIbHOM NeYH J0 MOCTOSHHONW MacCHhl.

IIpoBenenue ucnbiTanusi. [Ipody Marepuana 030JSI0T B COOTBETCTBUH C 1mM.2.2.1.
[Tocne o3oneHus nMpoObl U €€ OXJIAKICHUS B TUTeNb MPUOABISIOT MO KaIlisM PacTBOP
CEpPHOI KHUCIOTHI 1O IMOJHOTO YBJIAXKHEHUS 30Jbl, U30eras OypHO#l peakuuu. Turenb
OCTOpPOHO HArpeBaroT 10 yJIaJEeHUs MapoB CEPHOU KUCIOTHL. Eciam mociie oxinaxkIeHus
3aMETHBI Clie/Ibl OOYTIUBIIICHCS TIACTMACChl, TO J0OABIAIOT OT 1 70 5 Kameas pacTBopa
a30THOKHCIIOTO aMMOHMSI M CHOBa OCTOPO’KHO HarpeBaroT A0 yaaneHus napos. Ilocie
OXJIXJEHUs TPoObl A00aBisIOT OT 1 10 5 Kamenb CEpHOW KHUCIOTBI M OCTOPOXKHO
HarpeBaroT J0 yAaJeHUs MapoB CepHOM KUCIOThI. [Ipoby oxnaxaaroT u g100aBIsAOT OT 1
0 5 T YIJEKUCIOr0 aMMOHHUS ISl HEUTpalu3aluu H30BITOYHON CEpHOM KHUCIOTHI U
OCTOpPO’HO HarpeBaroT, u3deras MoTeph 30Jbl, 10 yAAJICHHs TApOB, MOCJE YETO TUTEIb
MOMEIIA0T B My eNIbHYIO MeUb U MPOKAJIIMBAIOT B COOTBETCTBUHU ¢ I1. 2.2.1.

2.2.3. Onpeodenenue cynoghpamuoti 30a61 (Memoo B) no I'OCT 15973-82
IInacmmaccer. Memoowl onpeoenenus 307bi.

Mertop 3akiioyaeTcsi B 030JICHUU NPOOBI, MPeABAPUTENbHO 00paboTaHHOM cepHOM
KHCJIOTOM, U TIOCJIEYIONIEM MPOKATMBAHUHU OCTAaTKa B My(DEIbHOM MeYHn 10 MOCTOSHHOU

MAacCCBhI.
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IIpoBenenune ucnbiTanus. /[0 Hayana 030JI€HUSI B TUTeNb ¢ MPoOOIl 100aBISAIOT
KOHI[EHTPUPOBAHHYIO CEPHYIO KHCIOTY A0 TOJHOTO CMAauMBaHMS MPOObI, HAKPHIBAIOT
TUTEIb KPBIIIKOW TakUM 00pa3oM, 4TOObI MMeNach BO3MOXHOCTH YAQJICHHUS MapoB
CEpHOM KHUCIOTHI 0€3 MOTEPh 30J1bl, U MPOBOJAAT O30J€HUE MPOOBI B IJIAMEHU TOPEIIKU.
[Ipy wucnelTaHMM  TUTACTMAacC, B  MPOIECCE  O30JICHUS  KOTOPHIX  BO3MOKHO
NeHoo0pa3oBaHUe, TUTEIb MOMEIIAIOT B OTBEPCTUE acOECTOBOM IIACTHUHBI TaK, YTOOBI
TIaMsi HE OXBATUJIO BCETO THUTJIS, U OCTOPOKHO 030JIs110T mpo0Oy. [locne o3onenus Turens
MOMEIIAOT B My eNIbHYIO MeYb U MPOKAIIMBAIOT B COOTBETCTBUH C 1. 2.2.1.

MaccoByto 105110 30756! (X) B IPOIEHTaX BBIYUCISIOT IO PopMyIie:

my

X =22.100, (2.1)

mo
r7ie My - Macca 30JIbl TIOCJI€ MPOKaNMBaHUsl B My(deJIbHOM euu, T; My - Macca mpoosl, T.
3a pe3yJbTaT aHaIKM3a MPUHUMAIOT cpeaHee apudMeTUUeCKOe 3HaUYCHHEe HE MEHEee JBYX
omnpeeeHu, KOTOpoe He JOJDKHO OoTiaudaTbest 0osnee yeM Ha 10% OoT MUHUMAaIBHOTO
3Ha4YeHUsI MpU JOBEpUTENbHOU BeposTHocTu P=0,95 u okpyriasior a0 BTOpPOro

ACCATHYHOT'O 3HAKa.

JJABOPATOPHAS PABOTA Ne3
MEXAHNYECKUE CBOMCTBA ITOJIUMEPOB U IJIACTMACC
3.1. O0mue mMoJI0KeHU

MexaHnuecKMe  CBOMCTBA —  CIIOCOOHOCTh ~ MarTepualia  CONMPOTHUBIIATHCS
ne(opMHUpPOBAHKIO M Pa3pyIICHUIO MO/ ACHCTBHEM HAMNpsDKEHUM, KOTOPhIE BO3HUKAIOT B
pe3ysbTaTe NPUIOKEHUS BHEIIIHUX CHUIL.

K MexaHndeckum CBOMCTBAM OTHOCSITCS:

— TPOYHOCTHBIE (TIpeeN MPOYHOCTH TMPHU CXKATUM; TIPU U3THOE, MPU PACTIHKEHUU,

CONPOTUBJICHUU yAapy, TBEPAOCTh, UCTUPAEMOCTD);
— nedopmatuBHbIE (YIPYTrOCTh, MON3Yy4eCTh, IMIIACTUYHOCTH, XPYMKOCTh, yCaJKa,
YCTaJIOCTh, pellakcanus). MexaHn4ecKue CBOMCTBA OMNMPEACNSIIOT Ha 00pasiax

KyOOBUJAHOMW, TPU3MATUYECKON U IIUIMHAPUYECKON (HOPMBI.
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Mexanuveckue CBOMCTBA XapaKTepU3yroT CIOCOOHOCTh Martepuaa
COTPOTUBIIATHCS PA3PyIIAOIIEMY WU 1ePOPMHUPYIOIIEMY BO3CHCTBUIO BHEIIIHUX CHJL.

1. Jegopmayus, (mm/M, MM/MM, %) - u3MeHeHre GOpMBI U pa3MepoB Teja MOJ
nercTBreM BHEITHUX cui € = Al/L.

2. Ynpyeocms - CBOMCTBO MaTepHaia BOCCTAaHABIMBATH TOCIE CHATHS HArpy3Kd
nepBoHavainbHble GopMy W pasMmepbl. Takue aepopManud HA3bIBAIOT OOpPATUMBIMU
(HampuMep CTalb).

3. Ilnacmuunocms - CBOWCTBO Marepuaja NpU HArpy>KeHUM B 3HAYUTEIIbHBIX
npenenax M3MeHATh Gopmy 0e3 00pa3oBaHMs TPEUIMH M COXPAaHITH 3Ty (OpMy MOCIie
cHATUA Harpy3ku. Takue nedopmaiii Ha3pIBalOT HEOOPATUMBIMU (HAIPUMEDP OUTYM).

4. Xpynxocms - CBOMCTBO MaTepualia MCHOBEHHO pa3pylliaThbCs IO JIEUCTBUEM
BHEIIHUX CcuUJ 0e3 mpenBapurenbHOoll aedopmanuu. XpYyNnKUMU SBISIOTCS  OETOH,
KEpaMUKa, CTEKJIO, YyTYH.

5. Ilpounocms — CHOCOOHOCTH MaTepHalia COMPOTHUBIISITHCS Pa3pPYyIICHUIO O]
JNEUCTBUEM BHYTPEHHUX HANPSHKCHUM, BO3HUKAIOIIUX B HEM IMOJ JECWCTBHEM BHEIIHHUX
Harpy3oK.

6. Ilpeden npounocmu - R — KpUTHYECKOE HANpsDKEHUE, IPU KOTOPOM HACTYMaeT
paspyleHne MaTepuaia (HapylleHue CIomHocTh). Ecnm Pp,, B Kre, a S B cv’, ToR — B
kre/em’; 1 kre/em® = 0,1 MIIa (H/mMm® = MITa). [To mpodHOCTH MaTepHaIbl Pa3ieisioT Ha
Mapkd M Kiacchl. PazHuIla MEXIy KIaccoM M MapKOil COCTOMT B 00ECHEUYEeHHOCTH
NpUHATOM BelWuuHbl. i Mapku obecrnedeHHOCTh cocTaBisger 0,5 (mpuHUMaeTCs
cpenHectatucTuyeckass BenuuuHa). Knmacc mnpouHocty Ha cxatue B sBhsercs
rapaHTUpPOBaHHBIM (¢ obecniedeHHOCThIO 0,95) conpoTuBieHuem cxatuto, Mlla.

7. Teepoocmb - cCIOCOOHOCTh MaTepuasa CONMPOTUBIISITHCS MPOHUKHOBEHHUIO B HETO
Ipyroro, 6oJjiee TBEpPAOro Tena (MOBEPXHOCTHAS MPOYHOCTH). J{Jisi MPUPOAHBIX KAMEHHBIX
MaTepHaJIOB ONPEIEIAETCs [0 OTHOCUTENBHON IKaJle TBepaocTu Mooca.

TBepaocTh IpeBECHHBI, METAIOB, OETOHA OMPEICNSIIOT, BAABIMBAs CTaJbHOM
mapuk Ha crnenuanbHbix npudopax. HB = P/S, rne P — narpyska, S — miiomaap oTrneyarka,

H/Mmm>.
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8. HUcmupaemocms - CcHOCOOHOCTH MaTepHalia CONPOTUBISATHCS HCTUPAOIIMM
BOo3/eiCTBUSIM. CONPOTUBIICHHE UCTUPAHUIO OMNPEACNSIIOT I TOJIOB, JOPOKHBIX
MOKPBITUH, JTIECTHUYHBIX MapIIeH U JIp.

3.2. MeTobl HCTIBITAHUS

3.2.1 Onpeoenenue npedena npouHOCmMU Npu CMamuyeckom uzeuoe.

Oo6opynoBanne u MatepuaJbl. [Ipecc rugpaBInyecKuii ¢ TApUPOBOYHOM TAOIHIICH
K HEMYy, ITAaHTCHITUPKYJb, IMIKa( CYMUILHBIN, 00pa3ilbl UCIBITHIBAEMOIO0 MaTepuajia B
dbopme MPSMOYTOJIbHBIX MPU3M, TUIACTUHOK WJIU TOJI0C; YCTPONCTBO ISl MCHBITAHUS Ha
u3ruo.

IIpoBenenue ucnbiTanus. 3roToBiaeHHbIE 00pa3llbl OCMATPUBAIOT, OHU JIOJKHBI
UMETh TTaJKyI0 POBHYIO MIOBEPXHOCTh 0€3 CKOJIOB, TPEIINH, PAKOBUH U JAPYTUX BUAUMBIX
nedexros. Jlasee Ha oOpasmax jJenaloT pa3MeTKy B Takoil mocieaoBarenbHOCTH. Ha
OOKOBOW TOBEPXHOCTH OOpaslla MocepeMHe JJIMHBI MPOBOASIT BEPTUKAIBHYIO JMHUIO,
NePHeHAUKYIAPHYIO JUIMHE oOpasiia. JTa JIMHUS ONpelessieT TMOJoXKeHHe padodero
ceueHus. OT Hee HA PACCTOSTHUM, PAaBHOW MOJIOBUHE PACYETHOIO MPOJIETA, BIEBO U BIIPABO
MPOBOAAT JBE APYrue€ JIMHUM, MApAJJIENbHO MEpBOW. BennunmHa pacdeTHOro mnpoJiera
OTpe/IeIISIETCSl CTaHIapTaMK Ha UCTIBIThIBAEMBIN MaTepuai. CxeMma uchbITaHus o0pasiia Ha

CTaTUYECKUM U3rud MpuBecHa Ha pUCYHKE 3.2.

v &2
b - :

Pucynok 3.1 — Pucynok 3.2 — Cxema ucnbiTanus 00pasia Ha
I'mapaBamyecknii mpecc n3rud

CymHoCcTh METOJa 3aKJIF0YaeTCsl B TOM, YTO OOpasel] JJis UCIBITaHUM, CBOOOIHO
JIekKAIMK Ha IBYX OMOpax, KPaTKOBPEMEHHO HArPYX arT B CEPEAUHE MEKY OTIOPAMH.
UcnbiTanne mNpoOBOASAT HAa UCHBITATEIbHONM MamuHe (mpecce) pucyHok 3.1.,

o0ecreunBaroniel paBHOMEPHYIO CKOPOCTb OTHOCHUTEIBHOTO JBMXKEHHS HArpyKarollero
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HAaKOHEYHHWKA M Omop. PexkoMeHmyeTcs MNPUMEHSITh Mpecc, Y KOTOPOTO CMEIICHHUE
CHJIOU3MEPHUTENFHOTO YCTPOWCTBAa BO BCEM JMAaIla30HE HArpy30K COCTaBIsieT He Ooree 2
MM. PaccTostHue Mexay onopaMu JOKHO ObITh PETYIUPYEMbIM. Y CTPOMCTBO C OTIOpaMu
JIOJKHO 00eCreurBaTh BO3MOXXHOCTD UX YCTAaHOBKH U 3aKpEIUJICHUS Ha TPeOyeMOM MExXIy
HUMU PACCTOSIHUU.

Ha HmwkKHIOW TUIMTYy Tpecca YCTaHABIMBAIOT W ILEHTPUPYIOT YCTPOWCTBO IS
UCTIBITAHUSI HAa W3THO, Ha €ro OMOphl YCTaHABIMBAIOT 0Opasell, a CBEpXy IOCEpeuHe
HaXOAWTCS HArpy)Karollni HaKOHEYHHK. BEpXHIOI MIMTYy Mpecca OIMyCKalT Tak, 4To0
MEXIy BEpXHUM HAKOHEUYHUKOM U IUIMTOM Obul 3a30p. Jlamee BemyT UCHBITaHUS, MPU
ckopoctu Harpyxenus 0,6+0,2 MITa/c.

CrangapTHbIil 00pa3el JOKEH UMETh CIEAYIOLUE pa3Mephl, MM:

— nuHa (L) — He menee 80;

— mmwmpuna (b) — 10,00+0,5;

— rtommuHa (h) —4,00+£0,2

[Ipenen mpouyHocTH HpU U3rHOE A NPSIMOYTOJIBHOTO 00paslia ONpEeNessioT 0

dopmyie (3.1.):

_ 3FL
“  2bh? (3.1)

rae: F — paspymaromas cuina, H (krc); L — paccrosaue mexay omopamu, (cm); b —

HIMPHHA ceueHus, (cM); h — BeicoTa ceueHus, (CM).

[Ipenen mpodHOCTHM TpPU M3rMOE cepur OO0pasloB MPUHUMAIOT KaK CpeaHee
apuMEeTHIYECKOE 3HAYCHUE PEe3YyJIbTaTOB BCEX HCIBITAHUM. Pe3ynbTarhl HMCHBITAaHUN
3aHOCAT B Tabuity 3.1.

Tabnmuma 3.1 — PesynbpTaThl ompenesieHHs Tpejena MPOYHOCTH MpU HU3rude o0pasIoB

Marepuania
Pasmepsl, cM Pa3pymaromas IIpouHocTs npu u3rude
Ne .. 5 —
b h L cuna, F, krc R., Krc/cm R . Mlla
1
2
3
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B BbIBOmE (QUKCHUPYIOT CpaBHEHHE TMOJYYEHHBIX pPE3yJbTaTOB C TPEOOBAHUAMU

CTaH/IapTOB JUIS UCIIBITHIBAEMOTO MaTepHaa.
3.2.2 Onpeodenenue npouHocmu npu pacmaxcenuu 0opa3yos mamepuand

OO0opynoBanne U MaTepuaJbl. Pa3pbiBHAs MalnHa, JTUHEHKH, IITAHTECHITUPKYJIb,
00pasipl B (hopMe TIOTI0C — «BOCBMEPOK» UITH CTEPIKHEH.

IIpoBenenne ucnbiTanusi. OOpa3ipl, MOJICKAIINE HCIBITAHHIO, OCMATPUBAIOT,
BBIOPAKOBBIBAIOT JEPEKTHBIC, H3MEPSIFOT C TOYHOCTHIO 10 0,1 MM ¥ BBIYHCISIOT IUIOMIAIb
pabouero cedeHus. OOpasipl, MOJJIEKAIINE MCHBITAHUIO, 3aKPEIUIIOT B 3a)KUMax
pa3peiBHON  MammHBI  (pUCyHOK  3.3), BKIIOYAIOT  JBUTATENb, MPEIOCTaBISS
OTPETYJIUPOBAHHYIO WJIM HYXHYIO 110 HOPMaM CKOPOCTh PacXOKIeHHUs 3aKUMOB. [locie
paspyuieHus: o0pasia OnpeaessiioT, 0 MOKa3aTeNsIM CUIIOU3MEPUTEITS], pa3pyIIUTEILHOE
(paspsiBHOE) ycunue (H, Krc) ¥ BBIYUCIAIOT Ipenesl MPOYHOCTU NpU pacTskeHuu R, ¢

tTouHOCTHIO 110 0,1 MIIa o hopmyne (3.2.):

F
R, =—,
> (3:2)
rie F — paspymaroas cuna, H (kre); S — mromans paGodero cedeHns, M° (cm?).
F
|
gl =
F

Pucynok 3.3 — Cxema ucnblTaHus 00pasiia Ha pacTsSKEHUE

Tabnuma 3.3 — Pe3yabTaThl onpeesieHnst mpeiena MPoYHOCTH TIPH PACTSHKEHUH 00pa3iioB

MaTtepuaa
Pa3mepsl, MM [Tnomane IIpoYHOCTB IPH paCTKEHNH
Ne pabouero Pa3peiBHas _
ILII. h b CG‘-IGHI/IZSI, S, cuna, F, H Rpi, H/mm? R " MlIla
MM

1

2

3
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[Ipenen mpPOYHOCTH TpPU PACTSDKEHUH OOpasloB BBIUMCISAIOT KaK CpeaHee
apu(MeTnyecKoe 3Hau€HUE pe3ybTaToB 3-5 UCTIBITAaHUI.
B BbiBojie (DUMKCHPYIOT CpaBHEHHE TMOIYYECHHBIX PE3yJbTaTOB C TPeOOBaHHUSIMHU

CTaHAApPTOB JJIA UCIIBITBIBACMOI'O MaTcpualia.

JJABOPATOPHAS PAGBOTA Ne4
OITPEJIEJIEHUE BA3KOCTU PASLABJIEHHBIX PACTBOPOB ITOJIMMEPOB
4.1. O01IHe MOJI0KEeHUA

Bsi3kocTh SBIISIETCA OJHUM M3 BaXHEWIIMX CBOMCTB MOJIMMEPOB. B cooTBeTCTBUM C
HauOojiee TOMYJISIPHBIM  OMPENEJICHUEM, BS3KOCTh — O3TO CBOWCTBO KHAKOCTH
COINPOTHUBIIATHCSA €€ JIBHXKEHHUIO, T.€. BA3KOCTb IMOJHUMEPOB 3aBUCUT OT CTPOECHHUS
MOJIEKYJI TTOJIUMEPA, MEKMOJIEKYIJISIPHBIX CBSI3€M, CKOPOCTH CIBUTa U CBOMCTB PA3JIMYHBIX
HAMOJIHUTEJENU, KOTOPBIE MOTYT BXOAUTh B COCTAB MoJiiMepa. st BceX BUIOB MOJMMEPOB
pa3UYa0T JAUHAMHUYECKYIO M KUHEMAaTHYECKYI0 BSI3KOCTh, KOTOpas CBs3aHa C
MOJIEKYJISIPHO-MACCOBBIMU XapaKTEPUCTUKAMU MaTepHUaa.

4.2. OnpeneJsieHue BA3KOCTH pa30aBjeHHbIX PACTBOPOB MOJUMEPOB.

Oo6opynoBanne u wmarepuanabl. Buckosumerp BIDK-1, mkad cymmibHbIH,
CEKyHI0MEp, TEPMOCTAT.

IIpoBenenue nucnbiTanus. CylniHOCTh METOJA 3AKIIIOUAETCS B U3MEPEHNUH BPEMEHU
UCTEYCHHS pa30aBICHHBIX PACTBOPOB MOJMMEPOB YEPE3 KAMMIUISIP BUCKO3UMETPA, PABHBIX
00bEMOB pa30aBICHHBIX PACTBOPOB MOJUMEpPA U PACTBOPUTENS Yepe3 Kamuuisip OJHOTO U
TOr0 K€ BHUCKO3MMETpa IIPU IIOCTOSIHHOM TEMIIEpAType W ONPEACIEHUU CIEAYIOLINUX
BSI3KOCTHBIX XapaKTEPUCTHUK:

— JIWHAMMYECKOM BSI3KOCTHU;
— OTHOCHUTEJIbHOM BSI3KOCTHU;
— YIEIbHOU BSI3KOCTH;

— YHCJIa BA3KOCTH;

— XapaKTEePUCTUUYECKOU BSI3KOCTH.
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IIpu onpeneneHny BA3KOCTH KOHLEHTPALMIO PAcTBOpA IMOJMMEpA BBIOMPAIOT Tak,
yTOOBI OTHOUIEHUE BPEMEHU MCTEUEHHUS PAacTBOpPA KO BPEMEHU HCTEUEHUS PACTBOPHUTEIIS
cocrasisuio 1,2-1,6.

KOHIEHTPAIMIO [PHTOTABIMBAEMOro pacTBopa mosumepa (C) B r/cM® BBIYHCIISIOT
o gpopmyiie:

c=2 (4.1)

3
rae G — HaBecka MOJIMMEPOB, T; V — 00beM pacTBopa Mpu TeMIepaType U3MEPEHHUs, CM

[Tpu aToM 00beM pacTBopa (V) B MIULTUIUTPaAX BRIYUCIISIOT TTO hopMyJie:

V== (4.2)

rjae M — Macca pacTBOpa, paBHAasi CyMME MAacChl PACTBOPUTENS W MOJHMMEpA, T; p —
3
IJIOTHOCTH PacTBOpa MOJIUMEpPa, T/CM
[TonrumMep mnpenBapuUTENIbHO H3MENBYAIOT, B3BEIIMBAIOT U TMOMENIAIOT B MEPHYIO

KoJi0y BMecTUMOcThiO 50 wmmm 100 cm®

. 3areMm B Ko0j0y C TOJUMEpPOM HAJIMBAIOT
HEe0OJIbIIOE KOJIMYECTBO pacTBopuTes npu temiepatype 20+£3 °C. Konby nepuoanyecku
BCTPSAXUBAIOT JIO TIIOJHOTO PACTBOPEHHUs MOJUMEpa, IOCI€ 3TOro  J00ABISIIOT
PacTBOPUTEIIb JO METKH.

O6neM pactBoputens (Vo) B MUUTHIIMTPAX BBIYUCIISIOT MO popmyie:
— Mo

vy =2 (43

rae Moy — Macca pacTBOPUTENS, T; pPo — IUIOTHOCTH PACTBOPUTENS IPU TEMIEpaType

M3MEPEHHs BI3KOCTH PAacTBOPA, I/CM°,

[Tocne 15-MMHYTHOrO TEPMOCTATHPOBAHUS BHCKO3MMETPA C PACTBOPUTENIEM WIIU
pacTBOPOM MOJMMEpPA ONPENEIAIT BPEMS MCTEUYEHHUS PACTBOPUTENS WM PacTBOPOB
pa3nuuHbIX KOHLEeHTpauui. Ilocne w3MepeHus BpPEMEHHM HMCTEYEHUS pPacTBOpa
BHUCKO3UMETP HEOOXOJAMMO NPOMBITH HECKOJIBKO pa3  YHUCTBIM PACTBOPHUTENEM H
BBICYILINTh. 3a PE3yJbTaT U3MEPEHHS] BPEMEHM HCTEUECHHsI pacTBOpA WIM PACTBOPHUTEIS

IPUHHUMAIOT CpellHEE apu(PMETUIECKOE HE MEHEE TPEX ONpPEACIICHUM.

JInHAMUYECKyI0 BS3KOCTh pa30aBICHHBIX PACTBOPOB MOJUMEPOB (77) WU

pactBoputeis (7o) B cll BerancisaoT no popmymnam:

n=K-pt n=K-py-1o (4.4)
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2, 2.
rine K — mocTosiHHasi BUCKO3UMETpa, MM /C”; p, po — IJIOTHOCTh pacTBOpa MOJIMMEpa WIN
3.
pacTBOPUTENIS IPU TEMIIEPAType UCTIBITAHUS, I/CM”; T, To — BpeMs HICTEUEHHS pacTBOpa

IMOJIMMCpa U paCTBOPUTCIIA, C.

OTHOCHUTENBHYIO BSI3KOCTh pacTBOpa U pacTBopuTeis (X) BRIUUCISIOT 1O (hOpMYyIIe:

X== (4.5)

VY nenbHas BA3KOCTH (X1) BBIUKCISAIO 11O (hopMyJIe:

X, =-"1+-1 (4.6)
No

3
Uucno BsA3kocTH (X3) B CM™/T BRIUUCIISIIOT 10 (hopMyJie:

q_q

X2 =" (4.7)

rie C — KOHIEHTPALMS PaCTBOPA MOTHMEpa, I/CM°

4.3. OnpeneieHne CoeP:KaHUsI CYXOro OCTATKA B Pa30aBJIeHHBIX MOJTHMepPaXx.

Oo6opynoBanne u marepuanbl. [llkad cymmibHbINA, BeChl aHAIMUTUYECKHE, Yalla
JU1s BbITapuBanus, cMmona 20-30 r.

IIpoBenenue wucnbiTanua. HaBecky cmoibl 2 T pa3MellalOT B yalle JJis
BbITIapUBaHus | BBIIEPKUBAIOT OKOJIO 3 YacoB B cymuiabHOM 1ikady npu 120 °C. Ilocne
OXJIAXKJICHUS Yally ¢ CyXHM OCTaTKoM B3BemMBarT. KonnuectBo cyxoro ocrarka, %,
OTIPEICIISIIOT 110 (hopMyJIe:

Cocr. = % X 100% (4.8)

rJe M — macca CMOJIbI 10 BBICYIIMBAHHUS, T'; M; — Macca CMOJIbI IOCJIE€ BBICYIIMBAHUS, T.
Pe3ynbraThl 3aHOCAT B Tabnumna 4.1.

Tabnuma 4.1 — OnpeneneHue coaep KaHus CyXoro 0cTaTka CMOJIBI (TTOJIMMepa)

Macca turias co Macca turig co
Macca ~ ' " ~ " [ Ccp
No . CMOJIOH 10 m=m'-m”, cmodoit mocine | mi=m”’-m’, | Coer, Cocr.s
I.II. , | BBICYLIMBaHWI, T BBICYILLIMBaHUS, T % %
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