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PA3PABOTAH ®OI'VII «CorozaopHuny.

BHECEH VYnpaBneHueM MHHOBALUM U TEXHUYECKOTO HOPMHPO-
BaHMA B JOPOXKHOM XO34McTBE ['0CYyIapCTBEHHON CIY>KObI JOPOKHOIO
X0381cTBa MuHucTepcTBa TpaHcnopra Poccuiickon denepanuu.

[TPUHSAT Y BBEJIEH B JIEMCTBUE pacnopskeHueM Musu-
cTepcTBa TpaHcrnopra Poccuiickoit Penepannm.

Hacrosuui cTaHaapT HE MOXKET ObITh NOJIHOCTHIO HJIH YaCTHYHO
BOCHPOHM3BECH, TUPAXHUPOBAH U pPacnpoCTPaHEH B KAauECTBE
o¢HuLIHaTLHOrO U3naHus 0e3 pazpewneHns Pocaprogopa.



IIPEJIUCJIOBUE

IIpy HM3roTOBJICHUHM NOJIUMEPHO-OUTYMHBIX BAXywux (I16B)
NpeayCMaTPUBACTCs BBeACHHE B HEPTAHbIE OUTYMBI ONTUMAIBHOTO
Koiu4ecTBa goporocrosiero onokconomumepa tuna CbhC ¢ nenpro

MOJTY4YEHHS BOKYHIMX, yAoBIeTROpsronyx TpedoBanusm OCT 218.010-98.

10 00CTOATENBCTBO AUKTYET HACTOATENBHYIO HEOOXOOUMOCTD B
OCYyILIECTRIICHHUH KOHTpoNs coctaBa IIbB, nonumepacdanstobeToHHOM
CMECH Y noamMepachansrodeToHa Ha UX OCHOBE.

OnHako B HaCTOAIIEE BPEMS H B 3apyOE€)XHOM, U B OTEYECTBEHHOI
[IPAKTUKE OTCYTCTBYIOT OBICTpBIE U HOCTATOYHO TOYHBIE METOMBI
OIpeeIEHUS HATUYHA H COAEePKAHNS ITOJIMMEPOB B Marepuaiax Ha HX
OCHOBE.

Llenpro mpoBegeHHOM padoThl OblIa pa3paboTka METOAOB
KOHTpOas cocTaBa I1bB, nonuMepachansToOETOHHBIX cMeced U
noJIMMepac(pansToOeToHa.

OTnuYyue ¥ HOBHU3HA MpeajlaraeMblX METONOB KOHTPOJIA
3aKJIIOYAIOTCA B TOM, YTO OHM JOCTYITHBI B HCIIOJIHEHHUU U JOCTATOYHO
TOYHO IO3BOJIAIOT onpeaeants HaauuMe [1bB, conepxanue nonumepa
B 1IbB, nonuMmepacdanbrobeTOoHHON CMECH U B MoOJMMepacdalib-
TOOE€TOHE (TIOKPBITHH ).

I IperMy1ieCTBA ATUX METOOB COCTOAT B TOM, YTO OHH NO3BOJISIOT
OCYLIECTBJISATh KOHTPOJb COCTaBa yYKa3aHHBIX MaTrcpHajioB Kak B
[IPOLECCE UX NTPOU3BOACTBA, TAK U IIPH IMPUEMKE FOTOBOIO MOKPHITUS C
TpeOyeMOi TOUYHOCTBIO H C HCIOJIB30BAHHEM AOCTYIIHBIX MaTepPHAIOB
U J1abopaTOpHOro 060pyIOBaHHA.

[Ipu pa3paboTke METOLOB KOHTPOJS COCTaBa MOJUMEPHO-
OMTYMHBIX BSOKYIHX, TTOJIMMepacPansToOeTOHHBIX CMECel U IoTuMeEp-
ac(anbTOOECTOHA YUTEHBI IMOJIOKECHHA FOCYAAPCTBEHHOM TOJIUTHKU B
00JIaCTH JOPOXKHOI0 XO3AHMCTBAa M IOCYAAPCTBEHHOM CHUCTEMBI
CTaHAAPTU3aLMH, U3JIOXKCHHOM B CICAYIOLMX HCTOYHHKAX:

[Ipukas Ne 9 OepepanbHOro JOpPOXKHOIO AenapraMeHra oT
31.01.95 «O noBsIneHNH Ka4eCcTBA BHITYCKAEMBIX ac(hanbToOeTOHHBIX
CMECEH NOPOKHO-CTPOMUTEJbHBIMH OpraHuzauusiMu Poccuiickou
denepaimy.



Ilpukas Ne 116 DegepansHOro AJOPOKHOTO AenapTraMeHTa OT
31.08.95 «O npou3BOACTBE U NPUMEHCHUYU MOAMMDHUIIMPOBAHHLIX

OHUTYMOB IIPH CTPOUTEIILCTBE JOPOI.
Pacnopsokenue Ne 220-P or 11.07.2001 r. I'ocynapcTBeHHOM

CITY>kOB1 OpOXXHOTrO Xx03sMcTBa MuHTpaHca Poccuiickoil ®eaepaipy
(Pocagronop) «O npuMeHEHUH HOIMMEPHO-OUTYMHBIX BIOXYIITHX (1ThB)
Ha OCHOBe OnoxcononumepoB Tina CbhCy».

OCT 218.010-98 «Bsxxyiue nonuMepHO-OUTYMHbBIE JOPOKHBIE
Ha OCHoBe OyiokcornoauMepoB tuna ChC. TexHuueckue ycnoBusy,

BBCACHHBIN B aeicTeue 12 Mas 1998 1. npukazom Ne 91 denepanbHoi
JOPOXKHOM CITY>KOBL.

IIpennaraemeid O/IM «MeTtoasl KOHTPOJIA COCTaBa MOJTHMEPHO-
OUTYMHBIX BXKymux Ha ocHoBe Ch(C, nmonumepacthansToOeTOHHBIX
cMmeced ¥ nonuMepachaabrodeTona» paspadboran corpyaaukamMu OIVII
«Coro3aopauM» KaHa. TexH. Hayk loxmanom JL.M., I'ypapuit E.M.,
HapeigoBou A.P., unxk. I'epmikoxen C.J1L.

3aMeyaHHs U NpeAJIOXeHUS IO HacTodllei padore mpockba
Hanpaeaath o aapecy: 143900, MockoBckag oba., r. banammuxa-6, m.

OHTy3HacToB, 79, ®I'VII «Corozmopaum.



1. OBIIME NMOJOXEHMS

1.1. PaspaboraHHbBIE METOABI MO3BOJAIOT ONPENEIHTh COAEP-
xaHue o6noxcononuMepos tuna CbC B nmonuMepHO-OHTYMHBIX
BSDKYINHX, NMoJiuMepac(aibTOOCTOHHBIX CMeCIX U B IOJIHMEp-
acansrobeToHe Hanuuue I1bB B nonumMepacdansrodbeToHHO cMecH
M MTOKPBITHH, a Takoke conepxkanue [1bB B nomimepacdansro6eToHHBIX
cMecsIX M B NoJIuMepacPanasToOeToHe.

1.2. HoBHM3Ha 3TUX METOAOB COCTOMT B TOM, UTO OHHM HO3BOISIOT
OCYIIECTRIAThE KOHTPOJb COCTaBa MaTepHalioB Ha OCHOBE OJIOK-
cononumepos Tuna CbC B poiecce IMpOU3BOACTRA U ITPH UX NMPHEMKE,
a TaKXX€ ONPEACATh HAIAYUE MOJUMEPHO-OMTYMHBIX BSIXKYIIHX B
[TOKPBITHH.

2. OIIMCAHUE METOJIOB

2.1. MeTon onpejgesienns coaepKanns 0J1oOKCoOnoaaMepa
Tana CbC B IIGB

IIns onpeaenenus coaepxkanua Omokcomonumepos thna ChbC, B
toMm uuciae JCT, B [IbB neobxomuMo 3HaTH TOYHOE CoOjiepKaHHE
uHaycTpruaibHoro Macna B 11bB, a taxke umers obpasel; Outyma,
MCTIOJIb30BAHHOTO MPH NpuUrorosneHnu aAauHoro I1bB, mpu orcyrcTBUH
TAKOBOTI'O CACOYET UCHOIB30BaTh OUTYM TAKOMH K€ MapKH.

CyIIHOCTHh METOHNA 3aKJIKOYAETCA B COINOCTABJICHHUH KOHLICH-
TPaLMOHHOHN 3aBUCHUMOCTH YCJIOBHOH XapaKTEPUCTUYECKON BAZKOCTH
noauMepa B aHanusupyeMoM 11bB ¢ asanorudnoi 3aBUCMMOCTEIO A1
[IbB u3BecTHOrO CocTaBa.

ITOT TMPUHLUAT OCHOBBIBAETCA HA TOM, YTO YCJIOBHas XapaKTe-
PUCTHYECKAA BAZKOCTH MOJMMEPA HE 38BHCHUT OT COAEP)KaHMA IOIMMEpa
B 11bB, a 3aBHCHT TOJIBKO OT €ro MONEKYISIPHOU MAaCCHI.

2.1.1. Annapamypa, peakmuest u mamepuabl

Buckozumerp KamwuiapHbeld cteknsHabiii BIDK-2 mo T'OCT
10028-81E*, nuametp kanusuisapa 0,73 MM.



Bechl naboparopHsie 00ILero Ha3zHadYeHHUS W 00pa3LloOBBIE 110
T'OCT 24104-88, xnacca TOUHOCTH 3 WIH APYTUeE BEChI TAKOTO XKe Kjacca

TOYHOCTH.
I'ipu ob1mero naznauenns I'-2-210 o I'OCT 7328-82.

ILlenrpudyra tuna LIJIC 31 M.
Cocya numasapvdeckui CL-5 smectumoctsio S000 M o 'OCT

23932-90.
Konbe! mitockonouusie [HKIH-100-29/32 no 'OCT 23932-0 yunu

no 'OCT 25336-82.
Kpyxxa dapdoposas sMectimocTsto 500 Mt Ne 2 mo 'OCT 9147-78*.
IInnetka ¢ oqHOM METKOM BMECTUMOCTBIO 10 M.
Boponka crexigHHas ¢ BIIagsHHOH TUIaCTHHKOMN Ne 4,
Cuto Metamumnueckoe ¢ cetkoit Ne 02 mo T'OCT 6613-86.
TepmomeTtp naboparopusii 1o 'OCT 400-80.
[Tpobxu pe3nHoBBIE, AMAMETP 29 M.
JIaGopaTopHas MelIaIKa.
Cxkanabnens MeAUITMHCKUNA.
Ilecuanas 6ans.
CekyHaoMep.
MunepasnpHbii nopouiok, HeakTHBUpoBaHHbIH 1o [ OCT 16557-78.

Tonyon mo I'OCT 5789-78%*.
HNuaycrpuansaoe mMacno Mapkd M-40A mo I'OCT 20799-88.

burym mapox bHJl 40/60, bHJ] 60/90, BHJI 90/130 no
I'OCT 22245-90.

2.1.2. IToozomoeKka k ucnsimanuro

2.1.2.1. O6pazen IIbB Harpesarot a0 155-165°C u npoBepsroT
Ha ogHopoaHocTb (o OCT 218.010-98). B Tom cny4ae, ecnu I1bB
HEOMHOPOAHO, TO €ro MHUABTPYIOT Yepe3 cuto ¢ ceTkod Ne 02, mocne
YEro OIPEACHAIOT TONBKO PACTBOPEHHYIO B MPOLESCCE NIPUTOTOBICHUS
IIbB yacts noaumepa judo goeoaar I1bB ¢ noMolsio Mexanuyeckon
MEHIANKA A0 OJAHOPOAHOIO COCTOSIHMA, NOCHE Yero onpeacnsior
coaepxaHue Bcero BeeaeHHoro 8 IIbB nonumepa, crnocoOHoro

PacTBOPATHCA.
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2.1.2.2. JIna onpenenenuns coaepxanua noaumepa B I1BB no
NaHHOU METOAMKE HEeOOXOAUMO 3HATh TOYHOE CoJep)KaHWE HHIY-
crpuajipHOoro macina B IIbB, a Ttakxke uMmers obpazen 6uryma,

MCNIOIB30BAHHOTO IPpH NpUroTorieHun gaHHoro I1bB. Obpazen; 6uTyma
OTOMpaeTCs U3 KOTJiIa HENOCPEACTBEHHO Iepe]] 3arpy3KoH rMojiuMepa u
IUIACTH(UKATOPA WIH pacTBOpa nonuMepa. IIpu oTcyTcTBHM yKa3aHHOTO
oOpasia OMTyMa UCIIONIB3YIOT OUTYM TOM K€ MapKH, Ha KOTOPOI#i ObIIO
npurororiieHo I1bB. Ilpu orcyrcTRun 00pa3ua OMTYMa WIH CBEJIEHMH
O €ro MapKe MOXeET OBITh UCIIOAB30BAaH OUTYM OAHOH H3 CIEAYIOIIHX
mapok: bBH/I 40/60, BHJI 60/90, BH]I 90/130.

2.1.2.3. IIBbB, conepxamee 10% HHAYCTpHANILHOIO Macia,
aHaIU3UPYIOT 6e3 KoppeKTUPOBKM coctaBa. [1bB, conepxkammee unoe
KOJIHYE€CTBO MHIYCTPHAJIBLHOIO Macja, KOPPEKTHPYIOT J00aB/IeHHEM
OuTYMa WK HHIYCTPHAJIBHOIO MacJia.

Pacuet no0OaBnsgeMbIX MacC NPOBOJAT 110 CIASAYIOLIHM (pOPMYyNaM:

Arpp * A
Qs == - Qg » (1)
10
Qe 100 - A
ay =m0 ) o @
rae. (.., —Macca I11bB, nognexainas KoppeKTHPOBKE;
A,, — colepKaHMe MHIYCTPHAILHOTO MAcCjla B aHATTH3UPYEMOM
I1bB, %;

q, — Macca buTyma, KoTopyro HeoOxoaumo aodasuTe B I1BB,
coaepxaniee oosee 10% HUHAYCTPHATBLHOIO Macia, r;

q,, — Macca HHIYCTPHAJIbHOTO Maciia, KOTOpYH HEOOXOOHMO
no0asuTh K 11bB, conepxkamemy menee 10% vHayCTpHAIBHOIO Maca, I.

B dapdoporoit kpyxke B3seminBatoT 20-30 r aHaTU3HPYEMOTO
I1bB ¢ Tounoctrio 0,01 r 1, B ciydae HeoOXOAMMOCTH KOPPEKTHPORKH,
D00aBNAIOT pacCUMTAHHOE KOIMUYECTBO OHTYMa WM Macia H 3aTeM
TOJIyos1 U3 pacdeTa 5 mi Ha 1 r maccel. Pabora jomkHa npoBOAUTHCS B
NOMELEeHUH, 0DOPYAOBAHHOM NPUTOYHO-BBITAKHON BEHTHIALHEH
HETIOCPEACTBEHHO B BHITS2KHOM LKAy Py BKIIIOYECHHOM BEHTHUIISLIHH.
Kpyxky HarperaioT Ha necuaHoit 6ane 1o 80-90°C, comepxumoe
MEPEMEMINBAIOT C NOMOIIBI0O MEXaHUYECKON MEIIANIKU O TTOMYYEeHHUA
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OAHOPOAHOM CHCTEMBI, 3aTEM OXNaXAAIOT. /{1 ynaneHud U3 pacTBopa
HEPACTBOPUMBIX 00pa30BaHUM B KPYXKY H0O0ABASIOT MUHEPAILHBIH
NOPOLIOK U3 pacyera 2 r/r Macchl orkoppextupopatnoro 11bB, maccy

NEPEMEMIMBAIOT B TEYEHUE 3-5 MHH M NEPEIMBAIOT B MPOOUPKH 1A
HeHTpUGYTrupoBaHHs (OCHOBHAs Macca MOpPOoIIKa OCTAaeTCs Ha JHE
Kpykku). [Ipobupku uenrpudyrupyror 0,5 4 npH ckopoCcTH BpailleHHA
O6apabana uenTpudyru 5000 o6/muH. 1locne ocranoBku bapabana
pacTBOp CJMBAIOT B YHUCTHIE NPOOUPKHU U MOBTOPHAIOT UECHTPU-
dyrupoBaHue. 3aTreM OTTOHAKOT TOJNYOJ, UCIIONB3YA CTAHAAPTHBIN
npubop, cocTosmIui U3 KPYIJIOAOHHOH KOJIOBI, Hacaaku Bropua,
TEPMOMETPA, XOJIOAWIbHUKA JINOuxa, annoHka, NIpHEMHON KOJIOBI M
konOoHarpesarelis. OTroHKY 3aKaH4YWBAIOT MO JOCTHOKEHUH B KOiOe
Temieparypsbl 135-140°C. Octasiuyroca Maccy I1bB HanuBaroT B yaiku
IMetpu cnoeMm 1 MM u cyiiat B repMmoiikady rmpu 130°C 10 mocTosHHOM
Macchl — U3BMEHEHHE MacChl He JOJKHO npeBwinate 0,04 r/u. Ilepeoe
B3BCIUIUBAHUC NPOU3BOAAT Yepes 2 4, nocnenywinne — depes 1 4. o
OokOH4YaHuH cymku 11bB U3 Halek nepeHoCcAT B MeTalIHIe CKHH OIOKC,
HarpesatoT g0 160°C, nepemMelinBas ¢ MOMOIIBIO TEPMOMETpaA J0
OJHOPOJIHOTO COCTOSTHHA.

2.1.2.4. JlononHUTENbHO AJi aHanu3a Ha OCHOBE OTOOpaHHOIO
duTyMa rotroBsT obOpazen pazkuxeHHOTo Outyma ¢ 10% uupy-
cTpuanbHoro macia. [onydedHsiii oOpaszer] pacTBOpSIOT B TONYOJIC H
IPOBOAST ONlepaliiH, aHAJIOTHYHBIEC TEM, KOTOPbIE€ OBLIH MPOBEAECHBI C
I1bB (cMm. 1.2.1.2.3).

B kaxzyio u3 10 kKOHUYECKHUX OAHOTOPIIBIX INIOCKOAOHHBIX KOO
(HII 29, V = 100 M) oTtOMpatOT HABECKH PaADKIDKCHHOIO OUTYMa M

11IbB comiacHo Tabi.1.
Jons nonumepa B nipodax (A) ompenesnsercd Nno CASAyOmeH

dbopmyne:

A-—-q‘;B -100%, (3)

rne: q,., — Habecka [IbB B npobe, r.



Tabanuna I

Hagsecku I1bB u pazxxeHHoro Outyma

NeNe Hapecka, T ):[Ojiﬂ Hom:fmepa B [IGB
KO0 I1bB PazxHXKeHHOTO OT €ro KICKOMOTO
| OHTyMa coaepxaHud, A,%
0 ] 2,0000 0
- 0 : 2,0000 _ 4,
1,3000 0,7000 65
1,4000 0,6000 - 70
1,5000 ~ 0,5000 75 ~
. 1,6000 0,4000 i,
1.7 1,7000 0,3000 85
1.8 1,8000 0,2000 00
1.9 1,9000 ~0,1000 93
2.0 2,000 0 100
[Ipumevanua:

- Ne xon6s1 cooTBeTcTBYET HaBecke I1bB B Hel;

- aBe npoObl Ne 0 mpeaycMOTpeHbl A MOBBIIMICHHA TOYHOCTH
OTIPEACICHUA OTHOCUTEILHON BASKOCTH,;

- B K&XAYIO konby, HauunHag ¢ Ne 1.3, orbuparot Ase HaBecku — I1EB n
pa3xmkeHHOro OuTyMa — tak, 4To0n1 001ag HaBecka npoObl cocTasiana 2 1;

- nong nonuMepa B npode Ne 2.0 mpunsita 3a 100%, Bo Bcex ocTanbHbIX
npobax yMeHbIIAIOT HaBeCcKy [1bB 3a cuer BBefeHud TAKOTO Ke KOMUYeCTBa
pa3KWKCHHOro OMTyMa, TEM CaMbIM YMEHBITAsA JOMIO HOJIMMEpa B KaKAOM

npode.

2.1.2.5. B xonbbl ¢ HaBeckaMu oTtMepsaroT o 10 M Tonyona.
Kos10BI repMeTHYHO 3aKPhIBAOT PE3HHOBBIMH NPOOKaMH C TIPOKJIAAKaAMHU
M3 TOHKOUW TIOJIMATUICHOBROW IJICHKU U CTaBAT HA NMECYaHyr OaHio,
Harpetyro g0 100-105°C. Ilepuoauuecku koa0bl BCTPAXHUBAIOT A0
[OJIy4YeHHs OAHOPOJHOI0 PacTBOpa, IMOCJE Yero AOMNOJHHUTEIHHO
BHIAEPKUBatOT V0,5 4 HA ropa4ueH necuaHon DaHe, fajiee OXJ1aXIaloT 10
TEMIIEPATYPHI OKPY>KAIOIEH CPEBI.



2.1.3. Ilpoeedenue ucnvtmanusn

Onpenenenye OTHOCUTEBHBIX BA3KOCTEN NPHATOTOBJICHHBIX MPOD
OPOBOAAT C IIOMOINBIO BHCKO3UMETPA, MOMEMIEHHOIO0 B CTCKISHHBIN
nuiuHApH4Yeckui cocyn (d= 17,5 cM, h =21 cm) ¢ AUCTHAIMPOBAHHOMN
BogoM. PanoM ¢ cocyaoM ycraHaBiauBarT 3 wrtarusa. Ha ogHOM
KPENUTCI TEPMOMETP, Ha BTOPOM — IIEPEMELITHBAIOLIEE YCTPONCTBO, Ha
TPETHEM — BHCKO3MMETP, KOTOpbIC MOMEIIEHbI B cocya. Mcnbiranug
npoBogAT ripr 25+0,1°C. IIpobrI ciexyer aHATU3UPOBATH B NOPSAKE,
yKa3aHHOM B Tabi.1.

C nomo1ilbIo CTEKIISTHHON BOPOHKY C BIIASHHOM TUIaCTUHKOM Ne 4
B BUCKO3UMETP 3aJIMBAIOT MPUTOTOBJICHHYIO IIPO0Y, TEPMOCTATHPYIOT B
TCUEHME 5 MHH, IIOCJIC YEero ONpeacisiioT BpeMs ucteuenus (t) uepes
KATWUIp BUCKO3UMETPA. 3aMEPHI TIOBTOPSIOT A0 MOJYUEHHUS HE MEHEE
10 opMHaKOBBIX mapalNebHbIX pe3yabTaToB. 1lociae yero pacTBop
TIIATENABHO CIMBAIOT U3 BUCKO3UWMETpA ¥ 3aJIMBAIOT CJIERYIOLIHH.
OkoHyaTeNbHbIE Pe3yNIBTaThl K3BMEPEHMI BHOCAT B Ta0m. 2.

2.1.4. Obpabomka pe3zyromamos

2.1.4.1. IlonydyeHHbI€ AaHHbIE HCIIOJB3YIOT IJIA pacyeTa
3HAUECHHUM YCJIOBHOM XapaKTEPHUCTUUYECKOH BA3KOCTH I1OJIUMEpA B

ananmsupyemMom I1bB (1)) ¥ OTHOCHTE/IbHOH BA3KOCTH PacTBOpa

C
naunoro I1bB B Tomyone (n°_ ).
PesyneTaThl pacyeToB Takke BHOCAT B TabiI. 2.

Tadbnuna 2
Pesynsrarel U3MEepEHUN

| NelNe Bpems ncTeueHus pacTeopa, T, ¢ OTHOCHTC/IbHAS
 konb B ] BA3KOCTD, Nors
| I 3
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OTHOCHUTENBHYIO BA3KOCTH PACCHYHUTHIBAKOT I10 ClEAVIOIIEH
hopmyne:

T.
Moms = (4)
-

O

rae  t — BpeMs HCTeyeHus pacTBOpoB npob NeNe 1.3+2.0 B Toiyorte, ¢;
t — cpenHee BpeMs HCTeUEHH pacTBOpoB 1pod Ne 0, c.

[To skcnnepuMeHTaNBHBIM AaHHBIM Tab. 1 ¥ 2 cTpodaT rpaduk
3aBUCHMOCTH h__ oT A (cM. pucyHok). IIpu pacuere M TOYKH, He
YKJIAaABIBAKIIUECHd HAa OPSAMYIO, HCKIIOUYAIOT U3 NOCIEAVIOLIEH
oOpaboTku. PesynbpraThl MCOBITAHUMN, COOTBETCTBYIOLINE TOUYKAM,

JeXKaIlUM Ha npsaMoi, o6padaTeIBalIOT MO METOAY HAHMMEHBIIHX
KBaJpaToB, Ijig 4ero BHOCAT B Tao0. 3.

Nom: ;
I - T]OTH
-
”~
18 7 -7
-~
| -7
. ~
-~
1.6 e - 4
A7 — ="
KATUOpPOBOUHAA NIPAMAan 7 - nﬁm
1,4 T b- l P
- -
P - | o
| -7 e ;aﬁmaa npaMas
? -~ “ - i
-~ .
I P ~ - ]
. e - - i
10 vh £ 0 |
|
n: |
0.8 + - : ; + ‘?L } : i 1
10 20 30 40 50 60 70 8 90 100
Jons noiumepa B 11pobe oT ero ucxoMoro coicpkadud B [IBB (A). %
0 ; % 1 € 1 .

I 2 3 4 5
Coaepxanue nonumepa B [16B, %

3asucumocmo omnocumenvHoi eazkocmu 18,7% pacmeopa
IIBB ¢ monyone om cooeprcanus noaiumepa
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Tad6numa 3

DopmMa 19 BHECEHU AAHHBIX npu 00paboTke pe3y/1bTaToOB
[10 METONY HAUMEHDbIIHX KBAaAPaToB

n*{ml_ng 1'nom1'A1'ng ] AIZ

e |

M3 -Ms A3 Mys-Amg ; A3
UTRK Arg Mg Ay M l A |
ﬂls-ni‘i Aps Mis-Aps Mg | Al_s___l
M6~ Mo }_ Ajs Mie~Ars Mo | At
M7 -M, Az Mi7-Ar Mg | f\” }
Ms~Me N Ajs'ms-Am'ﬂﬁ | Ars
UIPRI T Ao Myo-Ays M, AT_)

.
Mo =Ny AyoMao-Aspmy Azo

ZAI l Z"nml-n'nz | Z(Al.nOTHI)_Z(AI-TIg) zAlz
i - S e

Ilpumeuanue: x03pGUIUEHT «n» PaBECH YHCITY TOYEK, IPHHATHIX
mpu 00paboTke.

IHpamas nponmopuuoHaidbHag 3aBUCUMOCTH B 001eM BHJIE
OTHCHIBACTCA GOPMYIIOH:
y — b = xtgo (35)
raey =h_ ; x=A; tgo.~ TaHreHc yIyla HaKJIOHa MPSIMOH K OCH abcrucc.
Jns oOpaOOTKH AaHHBIX aHANW3a MO METOAY HAUMEHBIKX
KBaJpaToB COCTABJ/IAIOT ABa YPABHECHHA:
2y~ 2B =) Xxtgo (6)
D XY ~ 2 XB = ) x>tgo (7)
HMcnonb3ya nannbie, nojiydyeHusie B Ta0M. 3 1 ypaBHeHuUH (6) u
(7), mony4arT ¢JIEAYIOUIME YPABHCHHA

an'n“lg :ZA*tg(‘L (8)
YA M.)-TA-p-T A%t 9)
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Peninp cucteMy ypasuenwii (8) v (9), onpeiensioT 3Ha4enms n’

M tgat, 10 KOTOPBIM BBIYUC/IAIOT 3Ha4eHHE 1)°_ M 1)) 10 GOpMyIaM:
Ny =100tga + 1) (10)

N, =3,6984-1,9312y) (11)

YpaBHeHue (11) nmosiydeHO Ha OCHOBE KOppENALHUHA MEXAY
YCJIOBHOH XapaKTEPUCTHUYECCKOM BA3KOCTHIO OJIOKCONOJIMMEPOB THHA
CbC ¢ pa3HoM MOJieKyNgpHOH MACCONl M OTHOCHUTEJBHOM BA3KOCTBIO
IIbB, coaepxamux 5% stix nonumepoB u 10% wHAYCTpHAIBHOrO
macina mapku HM-40A.

[To nonyuennwiM 3HaueHMaM n¢ 1w ) B dopmyre (12)

BBRIYUCIISAIOT coaepkanue rnonumepa (C, %) B 11bB.

C = 5(115213{_112)5 A
TlDTH 'Tln

(12)

rae 7. . — pacyeTHad OTHOCHTENIbHasg BA3KOCTH pactBopa I11bB,

conepxkauero 100% gomro nonumepa;

N} — pacueTHas YCJIOBHad XapaKTEePHUCTHYECKad BA3KOCTD

nosnumepa, conepxkauierocd B [IbB, xapakrepusyemas Kak OTpe30ok Ha
OCH OpPAUHAT, OTCEKAEMBIi NPAMOHM KOHIIEHTPAUMOHHOM 3aBUCUMOCTH
OTHOCHTENILHOU BA3KOCTH pacTBopa I1bB B Tonmyosne;

1., — pacueTHas OTHOCUTeNbHas BA3KocTb pacteopa IIBB,

coaepkamero 5% noauMepa ¢ YCIOBHOHM XapaKTEPUCTHUYECKOHU
BA3KOCTBIO PABHOM .

B Tom cryuae, ecnu nnepen asanu3oMm K [11bB nobaeasnu durym
Wi Maciio (em.n.2.1.2.3), conepakanue noaumepa (C’) HeobxoaumMo
YTOYHHTb IO CIEAYIOWEH (popMyIIe:

¢ Soma * 9),% (13)

$Byi3:

1§10 q=q Winq,.
Pesynbrarsl pacuera OKpyIIISOT A0 3Ha4eHus kpaTHoro 0,1%.
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2.1.4.2. JIoBepHTEIBHBIE I'PAHUIIBI OTHOCHUTEIBHOTIO 3HAYCHUA
[NOrPEIHOCTH PE3YybTaroB aHaiusa npy P = 0,95.

Tadnupua 4

| YcnoBud aHaiuza JloBepUTEbHBIE TPAHUIIBEI OTHOCHTEIBHOIO
| ’ 3HAaY€HHS NOrPEIHOCTH PEe3yNbTAaTOB |
CyMMapHuas CucreMaryyeckas
[IOTPELIHOCTh, % COCTaBJIAIONIA
- - B _ IOrPENIHOCTH, Yo
| 1 2 3

kHzal.m;a:'qple HCXOJHOro OHUTYMa,
3HAHUE TOYHOrO COOEPXAHUA
nacTugukaropa B IHibB +6,0 | +3,2
OTCyTCTBUE UCXOAHOIO OH-
TyMa, 3HaHUEe TOYHOI'0 CoJep-
KaHHUA I1acTHPUKATOPA B

I11bB | - +7,0 +6,3

Hanmine ucxoadoro Owryma _! 1
1 3HAHMe coepKaHUA IIac-

tugukatopoB B [16B ¢ Tou-

HOCTBIO +1% +7,0 16,3

OTCYTCTBHE UCXOTHOTO OU-
TyMa ¥ 3HaHUE COACPIKaHUSA
macTH(uKaTopa ¢ TOUHOC-
THIO 1%

8,0 | 7,3‘J

2.1.5. Hpumep onpeoenenun cooeprrcannun J{CT ¢ II6B
lano:

- obpa3zen OMTyMa, HCHOJB30BAHHOTO [JIs MPHUrOTOBIICHUA

ananusnpyemoro [1bB;
- COAEpKaHHE UHAYCTPpHaTbHOro Macjaa Mapku U-40A — 13%;

- conepxanue JCT B I1bB — 4%.

Iloozomoexa xk ucnvimanuio
[opadee [IBB ¢unsrpytor depe3 cuto ¢ cetkoid Ne 02. Ecan Ha

¢unkTpe oTcyTCTBYET ocTaTtokK, To JICT pacTBOpuacCsa NOIHOCTHIO.
B ¢apdoposoii kpyxke B3penBaroT 30 r anamusupyemoro I1b6B.

g xoppekTMpoBKHU cocTara I1bB, B KOTOpOM JOMKHO COMEPKATHCA
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10% wunaycTpHanbHOro Macia, no ¢popmyne (1) paccUHTHIBAIOT
KOJIMYECTRBO OMTYMa, KOTOpOE CAEeRYET NOOABHTE:

_ 9B " Am 30-13

- = :9 r
Js 10 Y168 10

B stom cnyuae k IIbB npo6apnsaior 9 r 6utyma u (30+9)-5 =
195 Mn Tostyona. Kpy»>kKy O CMeChbI0 HarpeBaloT Ha nnecyaHoii 0ase Ao
80-90°C npu nepemMemiMBaHUM C MOMOIIBID MEXaHUYECKOH MELIAIKH.
llony4deHHYI0 OQHOPOAHYIO CUCTEMY OXJIaXAaloT M J0OaBIAIOT
(30+9)-2 = 78 r MUHEpPAJILHOTO MOPOIIKA, NIEPEMEUIMBAIOT B TCUSHUE
3-5 MHH H TIEpETMBAIOT B MPOOUPKHU 1 LeHTpHudyTrupoBaHua. OCHOBHaA
Macca [OpOoIlKa OcTaercsd Ha JHe KpYyxXKKHU. [IpoOupku ¢ pacTBopoM U
OCTaTKaMHd MHHEPAJIbHOTrO nopouika ueHrpudyrupyor 0,5 4 npu
ckopocTu BpameHHua Oapabana 5000 o6/mun. Ilocne ocraHoBKH
bapabaHa cMecCh MEpeJUBAIOT B YUCTHIE NPOOUPKH H MOBTOPAIOT
neHTpudyrupopadre. [ToaydyeHHBIH pacTBOp CIMBAIOT B KOJOy [JId
oTroHkH Toiayona. Ilo goctwkenuu remneparypsl 135-140°C otronky
NpeKpalialoT, OCTaBUIHMCA pacTBOp CAUBAIOT B 4 vamku Ilerpu u
MOMEINAIOT B TepMOHIKad 18 okoHYaTeabHoM cymku mpu 130°C no
NOCTOSHHOM Macckel. IlepBoe B3BelIMBaHHE MPOBOASAT depe3 2 U,
nocnenyoue yepes |1 4. Cymky npexpaujaroT pH U3MEHEHHH MacCChI
He bosiee yeM Ha (0,04 r/4. C nomouipro ckanenens I 1bB u3 Bcex 4 yammek
NEPEeHOCAT B METANIIMUECKHI OX0KC U HarpeparoT Ha niuTke 10 160°C,
IepeMelInBas 40 NOJAyYEHUSA OQHOPOJHOM MacChi. AHAJOTHYHBIE
Onepaly NMPOBOAAT ¢ PaKMKCHHBIM OMTYMOM, coaepxxamnm 10%
MHOYCTpHaIbHOro Macia Mapku M-40A.

B3pemnBanue HaBecok [1bB 4 pazxukeHHOro OMTyMa, a Takxe
pPacTBOPEHME UX B TOJIYOJIE MPOBOAAT MO ONMUCAHUIO B 1. 2.1.2. 3aTeM
ONIPEACIAIOT BpEMA MCTCYECHHS TMPUTOTOBICHHBIX MPO0 ¢ MOMOLIBHIO
BHcko3umeTpa BIDK-2.

PesyneTaThl M3MEPEHHH H pacYeTOB 1 _ 3aHOCAT B TaOII. 3.

t, M, ¥ A pacCUMTHIBAIOT 110 (POPMYIIaM COOTBETCTBEHHO.
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Tabnuna 5
Pe3ynerarsl U3MEpEHUI

NeNo Bpems ucreueHus Nom™ ¥ A, %
K010 pacTBopa, T, ¢ _
O _53,8* ] 0
0 54,0 _ 1 0 |
1.3 ' 70 9 ~1,3154 65
1.4 72 5 1,3451 70

1.5 752 1,3952 15

- 7'5,7 1,.4045 80

773 11,4341 85
79,0 1,4657 90
80,5 1,4935 95

82,3 11,5269 | 100

Hpumeuanun:
' 1, =§3,8+54 539 ¢
2
70,9
e =——=1,3154
W3 53.9 :

Ilo nanubM Tabn. 5 cTpoAT rpaduk 3aBUCHMMOCTH 1) OT JIOJIH
nonumepa (A) B npode (cMm. pUCYHOK). IloCKONIBKY TOYKa, COOTBET-
cTByroInas A = 75%, He yKAaAbIBaE€TCA Ha IIPAMYIO, OHa HCKIII04aeTcq
u3 AanbHeimen obpabotku. OcranbHble NaHHBIE 00padaThIBalOT MO
METOAY HAaMMEHBLIMX KBaApaToB (Tabin. 6).

ITo nanHbIM Ta0.6 COCTABAAIOT 2 ypaBHEHHA 11O popMyiiam (8)
u (9).

YNy -0 MY =T A-tga =9,9852 - 7Y = 585tga
YA, )-SA-n - A tga=840,402 - 5851 =49875tga

Jnga peuicHUd CHCTeMbl YpaBHEHUM 00€ YacTu MepBoro

SA* 49875
SA 585 °

ypaBHEHHA YMHOXKAIOT Ha YACTHOE OT ACJICHUSA
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Tadbnuua 6

O6paboTka JaHHBIX MO METOY HAUMEHBIUMX KBaApaTOB
| 1 T y' . 1
A- Nom =AM A |

85,501- 657 4225 |

94,157 - 700} 4900
S ——— —
112,36 -80n” 6400

121,8985-85n) | 7225
131,913-90n | 8100 [

e

141,8825 -957; ’ 9025

152,69 -100nm7 10000
—_

585 9,9852 - Tn? 840,402 - 5857 49875

Ilomy4aror:

49875

585
= 49875tga.

3aTeM U3 NOJTYYEHHOr'0 YPaBHEHHUA BBIUHTAIOT BTOPOE YPABHEHUE,
NOJIy4€HHOE 110 (popmyne (9).

851,3023-596,7949n; = 49875tga

49875 - 585tga

(9,9852 -7} )= =

= 851,3023 - 596,7949n) =

840,402 - 5857, =49875tg0
10,9003 -11,79497, =

. =0,9242.

3HaueHue 1), MOACTABJIAIOT B IEPBOE YPABHEHHUE, MOTYUEHHOE

o ¢opmyne (8), 1 HAXOAAT 3HAYCHHUE tZOL:
90,9852 -7 -0,9242 = 585 tga
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~ 9,9852-6,4694
585

Bermumcnsior 1S u m_ 1o ypasHeHusM (10) u (11):

tgo =0,0060.

ne.. =100tga + 1Y =100-0,0060 +09242 =1, 5242
N, =3,6984-1,9312n) =3,6984-1,9312-0,9242=19136.

Conepxanue nosiumepa B I1bB onpenensaror no ¢gopmyie

5 -’ 5242 -
C= (T!;om E ) = 5(1 - 0’9242-)- = :-)-’-——- =3,03%
o 1,9136-0,9242  0,9894

C y4eToM BBIIONHEHHOH KOPPEKTUPOBKH COCTABA AHATU3UPYEMOH
npobsr cogepxkanue HCT (C°) B ucxomnom IIbB paccumteiBaroT mno

dopmyie (13).

o Clams +95) _3,03(30+9)

s §3i3:! 30
Pesynpratr ananmusza cogepxadus J1CT B I1IbB coctasnset 3,9%
+0,2%.
rae 0,2% ompenensror coracHo 1. 2.1.4.2 kak 6% ot 3,9%.
DakTHYECKOE OTKJIOHEHHUE MONYUYEHHOro pe3yjibTaTra OT
3a/JaHHOTO 3HAYeHUA 11 naboparopHoro obdpasua [1bB cocTrasmno

(4- j_z_)-looz 25%

=3,94%

2.2. Meton onpenescanst Haauuus [16B B
noauMepacdaiabroGeTOHROM cMecH H NOKPHITHH

CymnocTts Meroaa onpeenenus Hannuusa [ IbB B mokperrun nim
B CMECH, IPUMEHAEMOHN I YCTPOUCTBA MOKPHITUA, 3aKJIIOYAETCSH B
M3BJICYECHUH BSDKYILIEro W3 KEepHa, B3ATOr0 W3 HOKPHITHHA, HIU
HENOCPEACTBEHHO U3 CMECH, ¥ ONPEACICHUH NIOKA3aTeNs 31aCTHYHOCTH
[1bB nipu 25°C s3xkcnpecc-MeToaoM (CM. pUiioxkeHue A).

Ecnu nokasarens 31aCTUYHOCTH cocTasnseT /5% wnu Oosee, TO

cnenyet koHctaruposats HaM4ue 11bB B uccnenyemom marepnae.
18



2.2.1. Annapamypa, peakmuést u Mamepua/ivt

[IpoTuBeHs.

INEKTPOILTUTKA.

Crakan ¢apdoposslii V = 500-1000 mm.

Hox (umnarens).

Konbw1 Opnenameiiepa V =250 M — 2 mt.

Hunuuapel MepHbie V = 10; 250 mu.

[Tpobupka V = 15-20 mi.

IInnetka.

Hentpudyra tunma LJIC 31 M.

Kpucrannuzarop.

[Ipubop ang orroHKH pacTBOpHUTE)S (KPYyMIOAOHHAA kojba
V =250 mn, Hacanka Bropha, XonoAwibHUK JInbnxa, aiomnx).

CreknsHHas nnactuHka 90x120 MM (ucnons3oBanHasd (HOTO-
[JJAaCTUHKA).

Cocyn crexknsHabid V = 150-200 ma.

TepmomeTp naboparopuein xumuueckui, I OCT 400-80.

KonboHarpenarens.

Yamxa dapdoposas ¢ pyukont V = 50 M.

Becot texauueckue 'OCT 24104-88.

Cumukarens mapku ACK dpaxiuu 0,25-0,5 mm, FOCT 3956-76.

Tosyon 1000i KBATU(PHUKALIAM.

Ierponennsiii agup, F'OCT 11992-66, ppakiua 40-70°C.

2.2.2. HHoozomoeKa K ucnvimanuio

Hna onpenenenus Hanuuusg 11bB B nonumepacgansroberone
oTOHparoT u3 Hero KepH. OTo0paHHbIN KEPH NOMEIAOT HA IPOTHBEHD,
HarpeBaoT Ha 3IEKTPOIUIATKE, 3aTEM €ro U3MEJIbHarT U MEPEHOCAT B
(dbapdopoBHIF CTaKaH.

IlonumepacdhanbTOOETOHHYIO CMECh TaKXe MOMEMIalT Ha
NPOTHBEHb, HArPEBAalOT HA HEM CMECh, U3MEJHYAIOT U MEPEHOCAT B

apyrov papdopoBBIN CTAKaH.
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2.2.3. Ilpoeeoenue ucnsimanun

2.2.3.1. B npobupke B3BemIHMBaOT 10 r U3MEJBYECHHOIO
MaTepHaa, oJy4eHHOTO U3 KEPHA HITH U3 IOJIMepacPaibTO0e TOHHOH
CMECH, 3aJIMBAIOT 2 MM TOJIYOJia, TIHATEIbHO BCTPAXUBAIOT U HAIOT
OTCTOSATHCH.

Ha BCIO MOBEpPXHOCTb CTEKJIAHHON MIACTUHKH (pasMepoM
90x 120 MM) paBHOMEPHO HAHOCAT TOHKHH CJIOH CHJIMKAress, UCIOb3yH
B Ka4eCTBe cuTa Joboi cocyn emMkocTeio 150-200 Mn, noKpeITHIA
Mapiei. 3aTeM Ha pacCTOSHUHM | CM OT Kpad IUTaCTHHKH, MOKPHITOM
CUJIMKaresiaeM, HaAaHOCAT ITUNETKOM KaIlk0 OTCTOSIBIIETrOCH IIPHUIOTOB-
JIEHHOT'O TOJTYOJILHOI'O pacTBopa. I l1aCTHHKY IOACYUIMBAIOT HA BO3AyXe
B TedeHue 10 MuH, Mocijie Yero e¢ nomeiarT B KpUCTAJUIA3aToP,
HaxodAwuicsa B ¢inabo HaKJIOHHOM COCTOSHWM (1104 OQHY M3 CTOpPOH
KpHUCTAJUIM3aTopa CTaBAT NoACTaBKYy BeicOTOH (0,5 cMm). BHyTpb
KpPHCTA/LUIM3aTOpa ¢ TOH K€ CTOpPOHBI, II€ CTOHUT YIEpBas MOACTaBKa,
ITOMEIaOT BTOPYIO MOACTABKY BhICOTOM 0,5 CM, Ha KOTOPYIO OCTOPOXKHO,
HE CChlIast CUJIMKaresib, MOMELIA0T IVIACTUHKY C IISTHOM BsDKYILIETO TaK,
4yTOOB! OHO 0Ka3anochk OMbKe KO AHY Kpucraumsaropa. B kpucran-
JIN3aTOP OCTOPOXKHO 3AJIMBAXOT NETPOJICHHBIN 3(PHp B TAKOM KOJIUYECTBE,
yTOOBI O0ECCNEYHUTD €r0 KaCaHUE C HIDKHEN YaCThIO IUIAaCTUHKHU (He Doriee
0,5 ¢cM miacTHHKM HOMKHO OBITH NMOKPHITO pactBopuresieM). OpoHT
pacTBOPUTENS HAYMHAET JIBUIAaTHCA BBEPX M0 ILIACTHHKE, MOCTENIEHHO
BOUTHIBAACh CUJIMKArenaeM. Ecid pacTBOpUTENb HE AOCTHrAET
IPOTHBOMOJIOXKHOIO BEPXHEr0o Kpad IUIACTHHKU, TO HEOOXOIHMO
N00aBUTH NETPOJICHHBIN 3¢up B KpucTasummzarop. [Tocne Toro kak GpoHT
PACTBOPUTENS HOMAET A0 BEPXHETrO Kpas MIacTHUHKH, MOCHIEeIHIOI0
BEIHUMAIOT M3 KPHCTAJUIM3ATOpPa U MOMEUIAIOT Ha FOPU30HTANbLHYIO
NOBEPXHOCTh JUIA MOACYIUKH, IIOCJIE YE€ro C MUIACTHHKY CCBIMAaroT
cunukaresb. Ilpy HanWMyuH B BOKYLIEM IHOJIMMEpPA TEMHOE TATHO C
CUJIMUKAreJeM OCTaeTCs Ha IacTHHKE. EC/iu B BXKYIUEM NONUMEDP
OTCYTCTBYET, TO CUITUKATEeJIb C TEMHBIM ITATHOM CCHIMAETCA C IUTAaCTHHKH
— HE CKJIEHBAET CUJIHKAIEb.

B ToM ciydae, ecnu B pe3yJibTare IKCNpecc-aHaln3a yCTAaHOBICHO
HaJIMYHE MOJIMMEPa B BSDKYIUEM, TO MPHUCTYNAIOT K u3BjaeyeHuio 11bB
U3 MOJIUMepacansTOOeTOHHOH CMECH JJIS ONpeAeSICHUs MoKa3are/id

AaCTUYHOCTMN.
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2.2.3.2. Dxcrparuposanue I1bB u3 nonumepacdanbsrobeToHHOIM
CMeCH, ITOJTY4SHHOH IO ONMHUCAHMIO B 1. 2.2.2, NpOU3BOJIAT CJIEXYIOIIUM

oOpa3om.
B konbe IpnaeHmeiniepa B3pewuBaoT 250 r nonumepacdaib-

TobeToHHOM cMecH. Llumuaapom otMmepsroT 250 mit Toiryona. B konby ¢
nojgumepacdaibTo0eTOHHOM cMechlo HanuBaioT 40 ma Tonyoaa,
3aKPBIBAKOT FEPMETUUHO MpOOKOit U BCTPpsAXUBatoT. I lonyueHnsiit pacTBOp
CJIMBAIOT B ITYCTYIO KOOy DplieHMeNepa ¢ nputeproi npobdkoi. [locie
3TOrO B KOJIOY CO CMECHIO NOPIMAMU A00aBASIOT IO 25 MII TOIYOoaa U3
IJIMHAPA U IIOCJI€ BCTPIXUBAHUA BHOBB CJIMBAIOT B KOJIOY C paCTBOPOM.
OT0T npoLiece NOBTOPSAIOT A0 UCHIOIBb30BAHMS BCETO PaHEC OTMEPEHHOIO

obbeMa TONTyona.

2.2.3.3. OmoeneHue MuHepaibHulX COCMABGIAIOWUX OM pacmeopa
IIEB.

PactBop IIbB, nmony4eHHBI# B COOTBETCTBUHM C 1. 2.2.3.2,
HAJIMBAIOT B MPOOHPKH ANA HEHTPHQPYTHpPOBaHHA. PCKHUM LICHTPH-
¢yrupoanus pacreopa — 0,5 4 npu CKOpoCcTH BpailleHHs OapabaHa
neHrTpudyru 2000 o6/MuH.

2.2.3.4. Omoenenue pacmaeopumens om IIbB.

OTroHkKy TOyo0J1a OCYILUECTBIAIOT B MPUOOpPE M1 MEePErOHKH,
COCTOSIIIEM H3 CTaHJApPTHHIX KPYIIOAOHHOM KojIOBI, Hacagku Bropiia,
TEPMOMETPA, XOJOAWIbHUKA JINOHXa, aJUTOHKa M IIPUEMHOTO IIMJIHHApA.

OTroHKy NpeKpalaroT 110 JOCTUKEHUH PaCTBOPOM TEMIIEPATYPhI
135-140°C. OcTaBuyroca MacCy CIMBarOT B yawmku [lerpu cnoem 1o |
MM, KOJIOY CMBIBAIOT HECKOJIEKO pa3 HeOOJNBIIHM KOJIHYECTBOM
OTOIHAHHOTIO TOJIYOJIa, PACTBOPLI PACIIPEACIAIOT [0 PaHee 3aMOJIHEHHBIM
yamnkaMm Iletpu. OcTatku Tonyosia u3 vyamek Ilerpu ynansawoTt B
tepmomkady npu 130°C. Cynmiky npexkpainarmT, Koraa cKopocTh
m3meHeHHs Macchl [IbB He npessimaet 0,04 /4. IlepBoe B3BemMBaHHE
IIPOU3BOJIAT Yepe3 2 4, NOCACAYIOLHNE — Yepes 1 u.

[Io okonyanuu cyiukd IIbB u3 uwamek Iletpu ¢ nmomoueio
CKaJIbIIelId IEPEHOCAT B MeTaJiinueckni 61okc, Harpesarot go 160°C u
[IEpeMENBAIOT 10 OJHOPOAHOIO COCTOSTHHSL.
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B srigenesnom [1bB onpenensior nokasareb 3j1aCTUMHOCTH MIPH
25°C (cM. npunoxerue A). BoccraHopieHHe 00pa3LioB NPOBOIST B BOJE

¢ Temnepatrypou 35°C.

2.2.3.5. Obpabomxa pe3yibomamos.
3a nokasateyb J1aCTHUYHOCTH, CBUAETENCTBYIOMIHNA O HAJTMYHHA

[1bB B nommmepacthaisroOeTOHHON CMECH U NMOKPLITHM, TIPMHHUMAIOT
cpeaHee apH(PMETHUCCKOE 3HAUCHHE TPEX NapalIe/IbHbIX ONPEACICHHH,

BbIPAKEHHOE B NMPOLICHTAX.
B Tex ciiyyagx, korjma tpedyeTcs Oojee TOYHOE ONpenecHHE

moKa3aTeis 3MacTHYHOCTH, ucnbiTanye nposoast nmo OCT 218.010-98.
J{ns 5TOro HaBECKy roJinMepacdasbToOECTOHHON CMECH YBEITHYUBAIOT

ao 1300-1500 .

2.3. MeTtoa onpeneaenus coaepxxauusa I1bB
B nojauMepachaibTo0eTOHHLIX CMECHX N
B noinMepachaabTodeTOHe
CymHOCTh ME€TOAa COCTOMT B 3KcTparuporanuu IIbB u3
nonuMepac@anbrobeTOHHON CMECH U U3 NOJIUMepacasibTOOETOHA, C

ITOMOIBIO OPraHHYECKOro paCTBOPUTESIS — TOJTYOJIA.

2.3.1. Annapamypa, peaKkmugst u Mamepuaibl

[IpOoTHBEHE.

OJIEKTPOIUIATKA.

Cocyn dapdopossiit V = 1500-2000 mu.
Hox (uimarens ).

Kon0Ost 3pneameriepa V =250 mn — 2 wr.
Llrsmanapset mepHbie V = 10; 250 mon.

Leurpudyra Tina 1JIC 31 M.
IIpubop ANg OTIOHKH pacTBOpHTENs (KPYINIOAOHHAA Kojba V =

250 mn, Hacagka Bropria, xomoaunsHux JInOuxa, anioHx).
Cocyn crexmgaabiit V = 150-200 mu.
Tepmomerp naboparopusrit xumuueckuit mo I OCT 400-80.

Konbonarpesarens.
Yaiuka dapdoponas ¢ pyukoit V = 50 mui.
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Becrwt texuuueckue, [ OCT 24104-88.
Tonyon m060i# kBastdUKaLUH.

2.3.2. Hoocomoeka Kk ucnsimaruro

s onpenenenus cogepxanusg [ {BB B nonumepachansTobeTone
U3 MOKPBITUA OTOHPAIOT KEPHBI, KOTOPhIE TOC/IE€ HarpeBaHHUs Ha
OPOTUBHE, U3MENBYAIOT U IEPEHOCAT B (PapPOPOBLIi COCY].

IonumepacpanbToOETOHHYIO CMECh TAKXE HArpeBalOT Ha
IPOTUBHE U U3MEJIBYAIOT, IOCTIE YEro EPEHOCAT B ApYrou papdopoBEIi

COCYI.

2.3.3. Ilpogedernue ucnsimanun

2.3.3.1. Ina npoBegeHus UCTIBITAHUS CieXyeT OTOOpaTh HE MEHee
1 kr m3aMensueHHoM cmecu. M3 papdopoBoro cocyaa nepeHocT B KOOy
JIpieaMeriepa no 250 r cMecu, Tyaa xe godasinsor 40 mit Toiryona,
3aKpHIBAIOT I'€PMETUYHO MPUTEPTOM NMPOOKOH M BCTPAXHBAIOT. ITY
orepanyp NOBTOPAIOT HECKONAbKO pa3. Kax Ay nopuHio cMecH
OTMBIBAIOT TOIIYOJIOM JI0 IMOIMyUYeHH OECLBETHOTO PacTBOPA.

IlonydeHHsii pacTBOp COOHMParOT B MyCTYIO KOJIOY DpleHMerepa.

2.3.3.2. Omoenenue MunepanbHvix COCMAGHAIOWUX Om pacmeopa
I1hB.

Pactpop 11bB, mojsy4yeHHBI# B cOOTBeTCTBUH ¢ 1. 2.3.3.1,
HaJIMBAIOT B NMPOOUPKHU AJiS LeHTpUudyrupopanus. Pexum ueHTpu-
¢yrupoBanus pactsopa — 0,5 4, npu ckopoctH BpauicHHA Oapabana
neHTpudyru 2000 06/MuH.

2.3.3.3. Omoenenue pacmaeopumens om {IbB.

OTrod TOAyOoNda OCYWIECTRIMIOT B Npubope Ajid NEpPeroHKH,
COCTOMLIEM M3 CTAHAAPTHBIX KPYIIONOHHOM KOJIOBI, HacagkH Bropia,
TEPMOMETPA, XOJOAWIbHUKA J1MOuXa, anjioHXa ¥ IPUEMHOTr0 LIMTHHAPA.

OTroHKy npeKpamaroT No JOCTH)XEHUH paCcTBOPOM TEMITEPATPhI
135-140°C. Ocrasmyrocs Maccy cauBatoT B YamkH Iletpu cioem ao |
MM, KOJOY CMBIBAIOT HECKONBKO pa3 HEOONBUIHUM KOJIMYECTBOM
OTOFHAHHOIO TOJIYOJia, PACTBOPHI pACTIPEACIAIOT IO PAHEE 3aMOTHEHHBIM
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yamikam lIlerpu. Octatku Tonyona u3 yaiuek Iletpu yaanaiwoTt B
repMmouikady npu 130°C. Cymky mpexpamarT, KOraa CKOpoCTh
mMeHeHus macchl [1bB He npebinaet 0,04 r/4. Ileproe B3BelLIMBaHKE

IIPOMU3BOAAT Yepes 2 4, nocjeayromue — uepes 1 u.
IIo okonvyanuu cyumku I1bB u3 yamexk llerpu ¢ nomMoupio

CKaJIBIIENIA IEPEHOCAT B MeTajlyinde CKuM OI0Kc, HarpesaroT 10 160°C u
[IepEeMEIIHUBAIOT O OJHOPOAHOTO COCTOAHMS.

2.3.4. Obpabomka pe3y1smamoeg
Conepxanue [I6B paccuuteiBaroT no gopmyJie

Crrn =792 100, %

drsB

rae C_ ., —conepxkanue I1bB B nosmmepachassToOeTOHHOM CMECH HITH

nonuMepacdansroderore, %o;
q, — Macca qamek lletpu ¢ 11bB mocne cymxw, r;
(, — Macca mycTeix gaurek Ilerpu, r;
. — MAcca CMeCH, UCHONB30BaHHOM JUis u3BneueHus 11bB.

TounocTs onpenenenus coaepxxanud I1bB B nommmepacoasns-
TOOETOHE UK nosiuMepacasbToOEeTOHHOH CMECH COCTaBIIIET £2% OT

Macchl u3BiicueHHoro 11bB.

>

2.4. MeTon onpenesieHHA coaepxaHud 0JiokconommMepa
THna CbC B noanmepachansTodeTOHHBIX cMecHaX
H noJuMepachaabToderone

CyInHOCTE METOAa 3aK/II0YaeTCs B TOM, YTO HA MEPBON CTaAuU
clenyer noaHocThio u3Baedb IIBB u3 nmoammepacdansToOETOHHOM
CMeCH U nojauMepacdanbTobeTOHA, 4 3aTEM YXKE ONPEACIUTH
coaepxkanue diokconojinmepoB Tuna CbC B I1bB.

2.4.1. Ioocomoexa x ucnvitmanuio.

2.4.1.1. 3 nonumepacdanbToOETOHHOrO MOKPLITUS CIIEAYET
oTo0parh KepHbl, Maccor He MeHee 1 kr. OToOpaHHbie KEPHBI MOMEAIOT

Ha MPOTHBEHb, HATPEBAIOT HA 3JIEKTPHUYECCKOM TUIMTKE, MOCIE YEero
MU3METBHAIOT.
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2.4.1.2. ITonuMmepacdaaprTOOETOHHYIO CMECh [IOMEUIAIOT Ha
[IPOTHUBEHBb, HATPEBAKOT H U3MeENIbUatoT. Macca cMecH NOJDKHA OBITh HE

MeHee 1 KTt

2.4.2. [lposedenue ucnoimarusl.
2.4.2.1. Onpenenecune coaepxxanus I1IbB B uccnenyemnoix

MaTepHajax clelyeT HPpOBOJAUTh B COOTBETCTBHHM C METOJIOM,
M3JI0KEHHBIM B paszene 2.3.

2.4.2.2. Ilocne onpenenenus conepxanusg [11bB B nmoanmep-
achanbTOOETOHHON CMeCcH M noauMmepachanbToOeTOHE claeayer
onpenenuTh conaepxanne bnoxcononumepa tuna CbC B IIbB B
COOTBETCTBUM C METOAOM, U3JIOXKEHHBIM B pasjene 2.1.

2.4.2.3. Ilpumep pacuera copepxaHus ONOKCOIOIMMEpa THUNA
CbC B nnonumepacdhanstoOeTOHHOM CMECH U NojimMepachaibToOeToHE.

Hano:

- monmuMepachansTodeTOHHAs ¢cMeCh (TonuMepachansTodOeToH)
— 1000 r;

- B cMecHu coaepxxurca 11bB — 6%;
- cogepxkanme Omokcononumepa tvina CbC B I1bB — 3%.

OHpGlIEJIeHHe COACPKAHHUA TTOJIHUMEpPA B CMCCH IIPOHU3BOAHUTCA

CICAYIOLMM 00pa3oM:
- copepxanue |1 IbB B cmecn:

1000 r cmecu — 100%
X, — 6% HBB_ -
X, = 60 r I1bB B cMecH

- conepxkanue bioxkcononuMepa B 11bB:
60 r I1bB - 100%
X, — 3% Oyokcononumepa
X, = 1,8 r bokcononumepa

- coiepkaHue OJIOKCOMOJIMMEpPA B CMECH:
1000 r cmecu — 100%

1,8 r bnokcononumepa — x, %o
1,8-100
1000

X, = =0,18% .
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[Tpunoxxenne A
(00s3aTenpHOE)

IJKcnpecc-MeToa onpeaeieHns nokasareid yjactuanoct IIBB

1. lna onpegenenns nokasaresns MacTHYHOCcTH IIBB skcnpecc-
METOAOM 00pasnbl B (popMax, NOATOTOBJICHHBIE I MCIIBITAHHA Ha
pactsHxkumocth (I'OCT 11505-75) noMemaroT, He CHUMas HX C
IUIACTHHKH, B MOPO3HWJIBHYIO KaMepy xononuibHuKa. o ucreuenuu 15
MHAH Qopmsl ¢ [IbB BeIHUMAIOT U3 MOPO3WIBHON KaMephl, CHUMAIOT C
IIaCTHHKH, 3aKPEIUIAIOT B AYKTHIOMETPE, OTCOCAUHAIOT OOKOBBIE
BKJIAJIBIIIH (hOPMBI KBOCBMEPKH» W 00pa3el] pacTATMBAIOT B BOJASHOM
bane nyxkruiioMeTpa Impu teMieparype 25°C Ha senuuuny 20 cM, 3aTeM
pa3pe3aloT Ha JABe 4actd (nomnosam). Ecniu oOpasely pa3zopBajics, HE
NOCTHIHYB 20 CM, OTMEYAIOT €r0 MaKCMMAJIbHOE 3HAYCHUE ¥ 3aMEPSIOT
ITHHB 00eHuX pa3opBaHHBIX HacTei obpasua. @opmel ¢ obOpasLamMu
OCTAaBJIAIOT B EMKOCTH, i€ MPOBOAMJIOCH UCITBITaAHKE, M Yepe3 15 MuH
MPOU3BOMAT 3aMep JTUHBI 00eHX YacTed 00pa3ua oT 3akKuMa (POpMBI
10 cBoOOAHOrO KOHIIA (¢ TouHocThiO A0 0,1 c™m).

Ioka3zatenp 27maCTHYHOCTH (D) B MPOLEHTaX BBIYHCIISIOT 10

dbopMyiie:

5= B3) 1 1000,
I[ b

(1)

rae J — pacTXKUMOCTD, CM;

3 — AnuHa 0Opasiia 40 €ro pacTIKEHU, CM;

| — cymma piuH JByX yacTtei odpasiia nociie UX BOCCTaHOBICHHS
(N0 NOCJICAHEMY 3aMEPY ), CM.

3a pacTsHKUMOCTS (/1) NpHHUMAKOT JUIUHY (B CM), Ha KOTOPYIO
Obin1 pacTaHyT obpasen 20 cM HIH Ty BEJIAHMYUHY, IIPH KOTOPOM OH
pasopBaJics, €CJIK OHa MeHee 20 cm.

[Ipu orcyrcTBuHM B n1aboparopuu ayxktuioMerpa dpopmel ¢ 11bB
BLIHUMAIOT U3 MOPO3UWJILHOM KaMepbl, CHUMAIOT C TMJIaCTHHKH,

OTCOEOMHAIOT OOKOBBIE BKJIAABIIIN QOPMBI «KBOCBMEPKK» U MEIJICHHO,
BPYUHYIO PacTArHBAIOT B BOJAE ITpU TeMrieparype 25°C B modoH eMKOCTH,

26



MO3BOJISIOIIEN pacTIHYTh ero pabouyro 30HY Ha 20 cMm. Jlanee
UCIBITHIBAIOT aHAJIOTUYHO OIMTUCAHHOMY CIIOCODY.
2. Jlns onipepenieHuA nnokaszarens snacTidHoCTH 11bB B nioneBpIx

YCJIIOBUAX SKCIIPECC-METOAOM PUTIOTABIMBAIOT BPYYHYHO B BOJIE 0OpaseLy
ITbB uunuHApUdeckor GOpMBI AUAMETPOM OKOJIO | CM M INITHHOM OKOJIO
3 cm. g aToro mubo ropa4dee BAXKYINEE BHUTMBAIOT B XOJIOAHYIO BOLY,
MO0 CHHUMAIOT €r0 ¢ MOBEPXHOCTH, OXJIAXKIAECHHOW B BOJAE MAJIOYKHU,
[pEABAPHUTEIIRHO NOTPYKEHHOM B BAXKYILIIEE.

IlonroroBneHHbid 0Opa3el OIyCKalOT B eMKOCTh, 3a1I0JIHEHHYIO
BOZIOM NpH TeMIeparype 25°C, H MEVIEHHO, BPYYHYIO paCcTATUBAIOT €ro
Ha 20 ¢M, OCTaBJILIOT Ha 15 MHH B IOKOE, 3aTEM 3aMEPAIOT €0 JTHHY (C
TOYHOCTHIO J10 0,1 cM).

I[loka3zatesns anactuaHoCcTH (3) BBIMHCIAIOT 110 opmyine (1), rae
3a pacTHKUMOCTD (/1) npuHHMaroT IIHHY — 20 CM, Ha KOTOPYKO OBLI
pacTaHyT o0pa3zer, 3a | — ainHy 006pasiia mocie ero BOCCTaHOBJICHMS.

Ecnu obpazen pazoppascs, He JOCTUTHYB 20 CM, TO UCNIBITAHHUE
NPONOKAKT B COOTBETCTBUHM C I1. 2, NMpeaycMaTpUBarOiUM JaHHYIO

CHUTYaLHIO.
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