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I. AI3YUYEHUE CBOUCTB I''IMHUCTOI'O ChIPbSI

BBE/JIEHHUE

KauecTtBo KCPAMHUUCCKUX MATCPHUAIOB U H3I[€J'IPII>1 BO MHOTOM OIIPCACIIACTCA
CBOMCTBaAMH HCXOAHOTO TJHMHUCTOI'O CbIPbA. YMeHnue MCTOANMYCCKU IIPABHUIIBHO
YCTaHaBJIMBATh €TI0 TCXHOJOIMYCCKHUC XAPAKTCPUCTUKH IIO3BOJISACT TCXHOJIOTY
IIPUHUMATb T'PaMOTHBIC PCHICHUA  IIPH BBI60pe criocoba IMPpOU3BOACTBA
CTpOHTCJIBHOP'I KCPpaMHKHU.

I[aHHaSI pa60Ta CTaBUT OCJIBIO HAYYUTH CTYICHTOB crocobam OIIpCACICHUSA
Ka4qCeCTBA TJIMHHUCTOI'O CBIPbsIA, O3HAKOMHUTL C HpI/I60paMI/I, O60py,Z[0BaHI/IeM u
MCTOJUKaMH pa6OTBI Ha HHX.

1. OTBOP CPEJHEM ITPOBbI CHIPLEBBIX MATEPHAJIOB

Cpenueil mpoOoil Ha3bpIBAIOT HEOOJBIIOE KOJIMYECTBO MaTepuasna, KOTOpoe
0 XMMHUYECKOMY COCTaBy M (PU3MUYECKHUM CBOMCTBAM COOTBETCTBYET BCEW
NapTUM HUCHBITYEMOro Chipbda. [IpaBWibHBI OTOOp cpeAaHeil mpoObl HMEET
OOJBIIOE 3HAYEHHME NJI1 OLUEHKH KadecTBa Chipbs B LeioM. [Ipu HapymeHuun
npaBwi 0TOOpa cpeaHel MpoObl MOKHO MOJYYUTh HETOUHYIO XapaKTEPUCTUKY
CBIPBSL.

OTtOupas cpenHow Mpody, HEOOXOAUMO YUYUTHIBATh, YTO COCTaB KPYIHBIX
KyCKOB Marepuaja MOKET OTJINYaTbCA OT COCTaBa CPEAHUX U MEJKHX KYCKOB.
[ToaTroMy HyXHO OTOMpaTh HX B TAaKOM COOTHOIICHHWH, B KaKOM OHH
coJepKarcsl B mapTuM CeIpbs. lIpu 3TOM ciexyeT MMeTh B BUAY, YTO U IO
BBICOTE MPOUCXOAUT PACCIOCHHUE ChIPbsl B 3aBUCUMOCTH OT pa3MEPOB KYCKOB.

CpenHioro mpoOy COCTaBISIOT CIOCOOOM <«JIByX KOHBEPTOB)» W3 YACTHBIX
npo0, KOTOpbIE OTOMPAIOT JIOMATOM WJIM COBKOM C Pa3IMyHON TyOWHBI B
BOCbMH TOYKAX, PABHOMEPHO OTCTOSIIUX JIPYT OT JApyra, HO He Ommke 300 MM
oT kpas u He Ommwke 200 MM oT moBepxHOCTH MmaTepuana (puc. 1). Macca
YacTHOM MpoObI A0HKHA ObITh HE MeHee | KT.

OtoOpaHHble 4YacTHbIE NPOOBI CCHIMAIOT B OJHY Kydy, IOCIE 4Yero

NEePEMEIIMBAIOT U MOABEPral0T U3MENbUYCHUIO KPYITHbIE KYCKH TJIHHBI.
[TonyyenHyto cpenHior0 npoOy MOABEPrarT CokpaiieHuto. Jlias 3toro
MOJIB3YIOTCSl  JICUTENIbHBIM  allapaToM, METOJOM  KBAapTOBAaHUS WU

BBIYCPIIbBIBAHUA]. Hau6omee yacto HCIIOJIB3YIOT MCTO/] KBAPTOBAHMA.



Puc.1. Mecta oT60pa yacTHBIX POO CHIPHEBBIX MAaTEPHAIIOB

[Ipu cokpameHuun cpenHei MNpoObl METOAOM KBAPTOBAaHUS TINATEIBHO
MEepPEMENINBAIOT CPEAHIOI MPOOY, HACKINAIOT B BUAE KOHYCOOOpa3HOU Ky4uu U
BBIDABHUBAIOT €€ IOBEPXHOCTh TaK, UYTOOBI MOJYYUTh YCEUEHHBIH KOHYC
BBICOTOM 5 — 8 cM. BepxHIOI0O TOpPU30HTAIBHYIO MOBEPXHOCTh YCEUEHHOIO
KOHyCa JENAT JIByMSI B3aUMHO TEPHEHIUKYJISPHBIMHU JIMHUAMU HA YETBIPE
paBHble yacTu (puc. 2). J[Be MpOTUBOMOJIOKHBIE YACTH YCEUEHHOrO0 KOHYcCa
yOHuparT, a JB€ OCTaBIIMECS YacTH CMEIIMBAIOT W CHOBAa IOABEPraroT
KBapToBaHuUI0. [Iporiecc kBapTOBaHUS cpeHEed MTPOOI MPOU3BOAAT 10 TEX MOP,
TII0Ka €€ BEC HE YMEHBIIMTCS 10 HEOOXOJUMOTO.

Puc.2. Cokparmienue cpeaHeit mpoObl o METOAY KBAPTOBAHUS

IIpu coxpamienun cpegHed TPoObI METOJOM BBIYEPIBIBAHUS CPETHIOO
npoOy YKJIabIBAIOT TOHKUM CJIOE€M B BUJE KBajapaTa. KBaapar aemsT TuHeKoi
Ha 9, 16, 20 u T.1. KBapaTOB MEHBIINX pa3MepoB. M3 Kak10ro BTOPOro TaKOro
KBajpaTtuka (puc. 3) COBOYKOM OepyT mopuuio maTtepuana. Bce oToOpaHHBIC
MOPIIMU CBIPbSI CCHIMAIOT BMecTe. B pe3yibraTe mepemMenmBaHusl MOJy4aroT
CpeIHIOI0 1abopaTopHyo Mpo0y, Macca KOTOPOH JOJKHA OBITh HE MEHEe 8§ KT.



Puc.3. Cokpatienue cpeaHeil npoObl METOI0M BbIYEPITBIBAHUS

JlabopaTtopHasi cpenHsisi mpoda — HauMEHbIEe KOJIMYECTBO M3MEIbYEHHOM
CpellHel mpoObl, UCTIOIB3YEMOH /1JIsl UCTIBITAHUI U aHAJIU30B.

[Tony4yeHHyto 1ab0paTOpHYIO CPEAHIO MPOOY XPaHAT B TEPMETUYHON Tape,
YTOOBI XUMHUYECKUH COCTAaB M BIIAXKHOCTH €€ HEe M3MEHWIHCH. OOBIYHO TPUMEHSIIOT
CTEKJISTHHBIC OAHKU C MPUTEPTHIMHA KPBITITKAMH.

Ha nonydyenHyio 51abopaTOpHYIO CpPEIHIO MPOOY COCTABISIOT YYETHYIO

KapTOYKYy, B KOTOPOH YKa3bIBAIOT PETHCTPAIMOHHBIA HOMEp, HANMCHOBAHHE
MaTtepuala, ero MECTOPOXKACHUE, JaTy U MECTO 0TOOpa MPOOHI.

2. MAKPOCKOIIMYECKOE OITMCAHUE I'N'TMHUCTOI'O CbhIPbA

MaxkpOoCKOIIUYECKYI0 XapaKTePUCTHKY CBIPhS COCTABJIAIOT Ha OCHOBAaHUU
OCMOTpa CpeaHell nadopaTopHON MpoOBI WM BaJIOBOW MPOOBI TJIIMHBI C
MOMOIIBIO JIYIIBl WM HEBOOPY>KEHHBIM Tya3oM. I[lpu »ToM (uxcupyroT
CJIEIyIOLIME TTOKA3aTeNu:

LIBET U OTTEHOK (B CYXOM U BJIAYXHOM COCTOSTHUM);

CTPYKTYDY,

TEKCTYpY;

HaJIMYMe U3BECTHIKA U €r0 paclpe/iesieHue;

HaJIM4YUEe APYTUX MPUMeEcei (TUIIca, CIF0JIbI, KBapila, MUPUTA, OPTaHUUYECKUX
npumeceit).

PesynbraThl o0cMOTpa 3anmuckIBaioT 1Mo ¢popme tads. 1.

Ta6numa 1- Makpockonuueckoe OnucaHue TIIMHUCTOTO ChIPhs

Perucrpa- | Haumeno- | Liser u Crpykrypa, Hannuue Copepxanue

LIMOHHBIN | BaHUE OTTEHOK TEKCTypa, U3BECTHSIKA, OPYrux

HOMED CBIPbS 3alI€COYEHHOCTb | €ro mpuMecen
pacnpezneneHue
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2.1.11BeT

Oxpacka MIMH pa3HooOpa3Ha U MEHSETCS B 3aBUCHMOCTH OT UX OCHOBHOM
MUHEpAJIbHONW COCTABJIAIOLICH, TaK HAa3bIBAEMOIO IIEJIMTOBOIO BEIECTBA, U
NPUCYTCTBHSI B HEM KpACSIIUX KOMIIOHEHTOB. OKpalIMBaIOIIUMH SBISIOTCA
TOHKOJIUCTIEPCHBIE OKCUIBI U THAPOKCUIBI KENEe3a, OPraHuYECKUE BEILECTBA,
pexe — OKCuAbl Maprana. Yacto BCTpe4aroTCs TJIMHBI HEOTHOPOIHONU OKPACKH
— NSATHUCTBIE, YTO OOYCIOBJIMBAETCS HEPABHOMEPHBIM PACHpPEEICHUEM B UX
Macce KpacsAlrux KOMIIOHEHTOB.

2.2.CTpyKTypa U TeKCTypa

OC00EHHOCTh CTPOEHHUSI MUHEPATBHBIX YaCTHUIl (3€pEH) MIMHHUCTBIX MOPOJ
Ha3bIBACTCS CTPYKTYpPOM, a MX B3aUMHOE pPacCIHOJIOKEHHE — TeKCTypoul. Ilo
CTPYKTYpE pas3IM4aroT TIJIMHBl TOHKOAUCIEPCHBIE, KPYIMHOAUCIIEPCHBIE,
aJICBpUTOBBIE, IECUaHbIEC U PAa3HO3EPHUCTHIE (pUC. 4).

ToHKOIHCIIEpCHBIE INIMHBI, COCTOSNIME B OCHOBHOM M3 yactull MeHee 0,001
MM, IpHU CKaThIBAHUM M3 MAacChl B COCTOSHUM (DOPMOBOYHOH BIaXKHOCTH
(rmuHa, 3aTBOpPEHHAs BOJOW, HE JIMITHET K pyKaM M MeTaury) oOpasyroT 0e3
pa3pbiBa CIUIOIIHOCTH JUIMHHBIE JKryThl ToMmmHOM MeHee 0,5 cm. Ilpum
pacKkaTbIBaHUM BJIAXXHOW TJMHBI B pPyKax OTHAEJbHBIE €€ YacTHULbl He
OLLYILIAIOTCS, a MPU Pa3pe3aHUU HOKOM HE CIBIIIHO XapaKTEPHOro XpycTa U B
MECTE pa3pesa MoJydaeTcs INajikoe ceueHue. 1Ipu paccMoTpenuu B iiyny riavHa
MMEET OJIHOPOJHYIO MACCy; M3JIOM — YCHIyW4YaTblii WA OYE€Hb POBHBIM, IS
YIUIOTHEHHBIX IJIMH — UHOTJIa PAKOBUCTBIM.

W T T YT

)
| i 2 *-.- : -
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<

Puc.4. XKryTbl U3 IIIMHUCTOTO CHIPbSI Pa3HOM CTPYKTYPHI:
a)TOHKOJIUCIIEPCHOM; 0)KpyITHOAUCTIEPCHOI; B)aJIEeBPUTOBO; I')TIECYAHOM.

KpynHonucnepcHble TMHBI MPU CKATBIBAHUM JAIOT 0o0Jiee TOJICThIE U
KOpoTkHue KryTel. [Ipm pacThpanuu BiaXHOM TJHMHBI B pyKaX, a TaKxke
pa3pe3aHuy HOKOM YyBCTBYETCSI IPUMECH YacTHI] Oosiee KPYITHBIX, YEM
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TJIMHUCTBHIE, KaK TOBOPSAT, «TJIMHA XPYCTUT». B Iymy wHOTIa BUTHBI OT/ICTIBHBIC
MEJIKHE 3€pHa MUHEpaIbHBIX IpuMeceil. M310M moposl c1ado mEepOXOBaThIM.

AJNEBpUTOBBIC TJIMHBI TPU CKATHIBAHUW BO BIIAXKHOM COCTOSHUW JTArOT
KOpOTKHE XryThl. [Ipu pa3pe3aHur HOXOM TJIMHA CHJIBHO XpYCTHT. B mymy
BUJIHBI OTJACJIbHBIC KPYIHBIE YAaCTHUIIBFI MHUHEPAIOB, KOTOPHIE MOYKHO JIETKO
OTJENUTh, €CIIM Ha JIAJJOHU CJerKa OTMBITh TJWHY, yIajdUB TIUHUCTHIC H
nblIeBaThle YacTUIIbL. MI3710M OpOIbI HEPOBHBIN, IIEPOXOBATHIN.

[lecuanblie TIMHBI IAIOT MPU CKATBIBAHUM ellle 00Jiee KOPOTKUE U TOJICTHIE,
OBICTPO pBYIIMECS KIyThl. Pe3ko omrymaercs npucyrctBue yactu 6osee 0,01
MM. M3710M IOpOAbI HEPOBHBIN, 3€PHUCTHIN.

TexcTypbl MUHUCTBIX MOPOJ MOAPA3ACIAIOTCS Ha CIEAYIOIIME OCHOBHBIC
Turel (puc. 5): 6ecniopsigouHas (HECOPUEHTUPOBAHHAS) — KOMKOBATasi, IJIOTHAS,
MUKpoOcCJoucTas (OpUEHTUpOBaHHAs); (aouganbHas (CIlyTaHHas) — TUMA
CJIaHIIEBATOM.

Puc.5. OcHOBHbBIE THUIIBI TEKCTYPbI TIIMHUCTBIX MMOPOJI:
a)cliaHiieBartas; 0)KOMKOBATasl; B)IIJIOTHAS; T)IOPU30HTAIHLHO-CIIOUCTAs

2.3.Hanmnuwne nzBectrsika CaCO3
['pyOble BKItOUEHUsT KapOOHATOB MPUBOAST K 00Opa30BaHUIO TAKOTO JAedeKTa

KepaMukH, Kak «ayTtuk». [Ipumecn CaCO3 B riMHE JE€rko OOHApyX UTh IO
BBIZICJICHUIO YIJIEKMCIIOrO ra3a Mpu BO3JAEHCTBUM Ha BIaxHyt0 riauHy 10 %-m
pactopoMm HCI.

2.4. JIpyrve nmpuMecHu U BKIIIOUCHHUS
KBapry (Si02) o0OBIYHO TPUCYTCTBYET B TJIMHAX B BHJIE OKaTaHHBIX

OECLIBETHBIX MJIM OKPALIEHHBIX 3€pPEH.

[MTupur (FeS2) BcTpeuaercs B TJIMHAaX B BHUJAE CKOIUIGHMH WHOTAA

SHAYUTCIBbHBIX Pa3MCpPOB. OH oTiM4aeTcs CBETIIO-KEIIThIM OJIECKOM.

I'unicoBbIli KaMEHb COACPIKUTCH B I''TMHAX B BUAC CKOIIJICHUS KPHUCTAJLJIOB.
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3.OIIPEAEJIEHUE COAEPKAHMA KPYTIHO3EPHUCTBIX
BKIIYOUEHW

KonnuecTBeHHOE ompeeneHne KpymHO3EpHUCTHIX BKItoueHHi (Oonee 0,5
MM) TPOU3BOAAT MOKpPBIM CHOCOOOM C HCIIOJIb30BAHUEM CHUTa, WMEIOIIETO
orBepcTus auameTpoM 0,5 mm.

[IpoOy TJIMHUCTOrO CBIPbS,, BBICYIIEHHYIO JI0 TOCTOSSHHOM Macchl B
KOJIM4eCcTBEe | Kr, 3aMauMBarOT BOJAOW B CTEKJIIHHOM €MKOCTH TaKUM 00pa3oM,
4TOOBI 00bEM BOJIbI IIPEBBINIAT 00beM MaTepuana B 3-4 pas3a, U BbIICPKUBAIOT
24 4yaca. IlomydyeHHyH0 Maccy TIIATEIBHO NPOMBIBAIOT 4epe3 cuto Ne(S.
[TpOMBITHII OCTATOK BHICYIIMBAIOT 0 MOCTOSIHHOW MacChl MPSIMO B CUTE.

Cyxoli OcCTaToK cCHaudajga IOABEPraloT BU3YaJIbHOMY OCMOTPY C LENbIO
YCTaHOBJICHHSI BEILIECTBEHHOI'O COCTaBa BKIIFOUEHMI (MOJEBOTO 1IIaTa, KBapiia,
U3BECTHSKA, MUPUTA, TUICA, KOPHEH pacTeHWil W T.A.), a 3aTE€M MOABEPraroT
pacceBy yepe3 CUTa ¢ IMaMeTpoOM OTBEPCTUi 1 1 5 Mm.

Pe3ynbTaThl onpeneneHuit 3aHOCST B Ta0JI. 2 ¥ UCMOJIB3YIOT B COOTBETCTBUU
c I'OCT 9169 nns xnaccupukanuu TIMHUCTOTO ChIPbS 10 KOJUYECTBY,
pa3Mepy ¥ BUAY KPYITHO3EPHUCTHIX BKIIFOUECHHM.

Tabnuua 2 - Onpezenenre HATUYUS KPYITHO3EPHUCTHIX BKIIOYCHUHN

Pern- | Haunmenosa- | KonnuectBo | Pasmep BkiItoueHMI Xapaxkrep [Tpume-
cTpa- | HHE ChIpbsi BKJIFOUCHU I BKJIFOUCHU I YaHUS
LIHOH-
HBI <1 1-5 >5
HOMEp r % MM, | MM, MM,

r r r

Haunbosniee BpeqHBIMH BKIIOUEHUSAMH SIBISIIOTCA KapOOHATHBIE C pa3MepoOM
3epeH 6omee 1 MM. UToOBI onpeeiuTh BKIIOUEHUS] KapOOHATOB, OCTATKH HA CUTaX
CMa4yMBaloT B HeckoJibkux Mectax 10 %-m pactBopom HCI. IIpu B3aumopeiicTBun
KapOOHATOB C PaCTBOPOM COJISTHOW KHUCJIOTBI TPOUCXOIAUT BCKUIIAHUE BCIIEJICTBUE
BbiiesieHus  yriekucioro raza (CO2 ). Ilpu oOHapyXeHMHM B TpUMECSX
KapOOHATHBIX BKJIIOUEHUN HEOOXOAMMO KOJUYECTBEHHO OIpPEACNIUTh CyMMapHOe
coaepxkanue CaCO3 u Mg CO3 B kax0M U3 OJTYUYEHHBIX HA CUTaX OCTATKOB.

4. OIIPEAEJIEHUE KOJIMYECTBA KAPEOHATOB
B KPYITHO3EPHUCTBIX BKJIFOYEHUAX I'NIMHUCTBIX ITPOB

Jlist  ompeneneHus  KOJAMYECTBAa  KapOOHATOB B KPYIMHO3EPHUCTHIX
BKJTFOUCHUSIX TIIMHUCTHIX MPOO OT KAKI0M Ppakiuu oTOMparoT HaBeCKy Maccou
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10 r u TOoHKO ee u3MenbuaT B GaphopoBoil crynke. Ha aHanuTHueckux Becax
B3BEUIMBAIOT | T TOJYy4EHHOrO0 IMOPOIIKA, IOCIE YEro €ero IEepeHOCIT B
KOHUYECKYIO KOJIOY eMKOCThI0 250 MJI M NpUIMBAKOT 25 MJI OJHOHOPMAJIbHOIO
pacTBopa CoOJISTHOM KUCHOThl. ColepKUMOE KOJOBbl KUIATIAT B TCUCHUE 5 MHUHYT.
M30BITOK CONSTHOM KHCIOTBI TUTPYIOT OJHOHOPMAJIbHBIM PACTBOPOM IIEIOYHU
(NaOH) B npucytcTBum 6-8 kanenb 1 % cnupToBoro pactBopa dheHondTarienHa 10
MOSIBJICHUS 0JIETHO-PO30BOM OKPACKHU.
Cymmapnoe mnpoueHtHoe conepxkanue CaCO3 m Mg CO3 B HaBecke
OTIPEEIISIOT 10 popmyIe:
(25-H1-%-V-H2).5/q,

rae Hi-HopmansHocTh consinoit kucinotsl (HCI);

H2-nopmanbHocTh menoun (NaOH);

V-00beM 11e104u, MOoIIeAIIe Ha 00paTHOE TUTPOBAHUE, MIT;

(-mMacca HaBECKH MPOOHI, T.

5. OITPEAEJEHUE I'PAHYJIOMETPUYECKOI'O COCTABA T'JIMH
(mo merony b.U.PyTkoBckoro)

BemiecTBeHHBIM COCTaB TJIMHHUCTOTO CBIPbSl TMPEACTaBIEH COOCTBEHHO
TJIMHUCTON 4acThio (KAOJIMHUTOM, MOHTMOPHUJUIOHUTOM, TUIIPOCIIONON U NIp.) U
npuMecsiMu  (KBaplieM, MOJIEBBIM IIINATOM, KapOOHAaTamMu, THIICOM, MHUPUTOM,
pPacCTBOPUMBIMHU  COJISIMM, OpPraHWYECKUMHU BKJIIOUCHHSIMU U Jip.). Mertoa
OMpENICNICHUs] TPaHYJIOMETPUYECKOIO0 COCTaBa MO PyTKOBCKOMY OCHOBaH Ha
CIIOCOOHOCTH TJMHHUCTBIX YacTHI] HaOyxaTh B BOJIC M Ha Pa3IMYHONH CKOPOCTH
MaJICHUs YaCTHUI] B BOJI€ B 3aBUCUMOCTH OT UX pazmepa. C MOoMOUIbI0 3TOr0 METOa
MOYKHO BBIJICIUTH TPH OCHOBHBIC (hPAKIINH:

MIMHUCTYIO ¢ pa3zmepom dactull 0,005 mwm;

nbuieBatyto ¢ pazmepom vactuiy 0,005...0,05 mm;

necyanyro ¢ pazmepom vactuii 0,05...2 Mm.

5.1. Onpenenenne conepkaHus IIAMHUCTHIX YaCTHUIL

5.1.1. AHanmu3upyemoe TJIMHUCTOE CBIPbE B BO3AYLIHO-CYXOM COCTOSIHUU
pPacTUpPAIOT PE3MHOBBIM MECTUKOM B MOPOIIOK W IMPOCEUBAIOT YEPE3 CUTO C
JAaMETPOM OTBEPCTUN 2 MM.

5.1.2. TlpocesHHy0 npoOy BCHIMAIOT B CTEKISHHBIM MEpPHBIA IWJIMHJIP
emkocteio 100 cM® B TakoM KOJMYECTBE, YTOOBI TMOCJIE YIJIOTHEHHMS
noctykuBanuem 15-16 pa3 o msirkoe OCHOBaHUE (JIaJlOHb, KHHUTY, TE€TpPajb) B
MUIMHAPE 00pa3oBalics MOCTOSIHHBIN 00beM, paBHbIN 10 cm?.

5.1.3. B mumHap ¢ 10 cM? IIMHUCTOrO ChIPhsS AOJUBAKOT BOY 10 METKH 50 cm?
U COACPNKUMOE LWIMHIApPA MEPEMENIMBAIOT CTEKISIHHOW MaJIOYKOM C PE3NHOBBIM
HAaKOHEYHUKOM. [lepemermmBanue npoJoiKaroT 0 MOJHOTO pa3pyLIeHUs
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KOMOYKOB. OO0 3TOM CBHUJETEIHCTBYET OTCYTCTBHUE MAa3KOB TIJIMHBI Ha CTEHKaXx
IUJINHAPA TIPU PaCTUPAHUU TIPOOBHI.

5.1.4. K nosy4eHHO! CyCHE€H3MH B KayeCTBE KoaryJysaropa npuOaBisoT 3 cm?
CaCI2 (5,5 r na 100 cm® Bombl). CychneH3UIO pa3MENIMBAIOT, IOCJIE YEro
n00aBmst0T BoAbI 10 100 cM? U OCTaBIISIIOT JJO MOJIHOTO OTCTauBaHus Ha 48 4acoB.

5.1.5. Ilo ucreyeHnn 3TOro BPEMEHU ONPEAEISAIOT C TOYHOCTBIO A0 1 cm?
o0beM HaOyXIIHTO TpyHTa V1 W BBIYMCISIOT MOJYYEHHBIH mpUpocT Ha 1 cm?
nepBoHavanbHOro o0beMa Vo no popmyie:

Kv=(V1-Vo)/ Vo,
riae Vo — nepBoHavyaiabHbIH 00beM, Vo = 10 cM?;
V1 — o0bem HaOyXIIIero rpyHra, cm>.

3aBUCUMOCTh MEXIAYy OOBEMOM aHAJIM3UPYEMOTO ChIPbSi U BEJIUYMHOU
HaO0yXaHUs BBIPAXKAETCS SMIIUPUYECKON (HOPMYIION:

X =22,7- Ky,
rae X — COJepKaHUe TIIMHUCTBIX YacTull, %o;

Kv — mpupoct o6bemMa Ha 1 cM? ChIpbs.

5.2. OHpCIICJIGHI/IG COACPKAHUSA IICCUAHBIX YaCTHUIL

5.2.1. CogepxuMoe MWIMHIpA, TA€ ONpeAesiioch Ha0yXaHue, THIATeIbHO
pa3MEIMBAOT CTEKJISIHHON NaJlOYKoW U OTCTamBaroT B TeueHue 90 ¢ (U3 pacuera,
YTO YacTUlbl necka pasmepom Oosiee 0,05 mMm mpoxoasat 1 cm mytu 3a 5 c). Ilo
HMCTCUCHUH YKa3aHHOT'O0 BPEMEHH CYCIIeH3UI0 B 00beme 70...75 cM® BBUIMBAIOT B
CTEKJISIHHYI0 eMKOCThb. [Ipm 3TOM HEOOXOIMMO CJHEIUTh 3a TEM, YTOOBI YKe
OCEBIIME HA THO YACTHUIbI HE MOJIHUMAINChH U HE OKA3aJIUCh CIUTHIMHU.

5.2.2. OcraBilyrocsi CyCIEH3UI0 CHOBA 3aJIUBAIOT BOJIOM 110 MeTku 100 cM?,
B3MYUHMBAIOT U cauBaroT yepe3 90 ¢ orcrauBanus B konuuectse 70...75 cM® B Ty
K€ CTEKJISTHHYI0 €MKOCTbh.. OTMYUYHMBaHUE MPOU3BOIAT 10 T€X MOP, OKA KUAKOCTh
HE CTaHeT Mpo3pavyHoil. [locime 3Toro B HMIIMHAP TOJMBAIOT BOAKI 40 METKHU S0 cM?,
B30QJITHIBAIOT €0 COJIEPKUMOE U uepe3 45 ¢ OTCTauBaHUS CIIUBAIOT BCIO KUIKOCTh
HaJ| OCAaJKOM TecuyaHod @pakiuuu. OTMydMBaHUE TOBTOPSAIOT A0 IOJIHOTO
OCBETJICHUS KUJIKOCTH.

5.2.3. ITo okOHYaHUM OTMYUYMBAHUS IWJIUHAP JOJMBaOT Bojok 10 100 cm?,
JAIOT TIECKY OTCTOSAThCA B TeueHue 120 ¢ 1 onpenensroT ero o0beM (cm?).

5.2.4. Tlpunaumas, uro 1 cm® oceBmmx dactur, paBeH 10 % mpoOBwI,
BBIYHCIITIOT COJIEpKaHUE TecHYaHblx (pakumif. Pe3ynbrarhl aHanm3a 3aHOCIT B
Tabnuiry3.
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Tabnuna 3 - OnpeneneHue rpaHyJIOMETPUUECKOTO COCTaBA IJIUH MO METOAY

b.1. PyTkoBCKOTO

Pern-
cTpa-

IIMOH-
HBIN

HOMEp

Haumenona- Conepxanne ppakuuit, % mo o0bemMy [Tpume-
HUE CHIPbsI YaHue
Ilecuanpix IIe1neBaTHIX I'muancTeIx
YaCTHI] YaCTHI] YaCTUII
1...0,05 mm 0,05...0,005 mMm | menee 0,005 MM

DKCIEpUMEHTANbHBIE JAaHHBIE aHAJIU3a TIPAHYJIOMETPUUYECKOTO COCTaBa B
coorBercTBUM ¢ ['OCT 9169 HaHocsaTcs Ha TpolHyro auarpammy B.B.OxoTtuna
(puc.6), ¢ MOMOIIBbI0 KOTOPON OKOHYATEIHHO YCTAHABIIUBACTCS THUIM TIUHUCTOTO
CBIPbsI.

Puc.6.

& = MNacTHYHaA WikineaaTad v
== B0 AR r\\ g NAD TR
T e B
= 70 % EJ —
5’* a0 \\\ T:Fl}HEﬂbIH EyrnHHnrc/\/\v/\\/ 20 _':'.;5,
/’\l:pep,HHH rJ'||.-1 HOK |'|b|j'|EE;a'nb| 1';"—_?
Q0 /_NEMKAA ™ =.
|'-|E|:|:|H: TH¥.EINJAH
nerkan E:,'_I,I'I'IEEb I'IbI.I'IEEEi_EH
100 OECOK ‘ w
o 10 20 20 40 BCI 70 ED QD 1'1][!'3-1-
MeneBaTeE
Coaepwanie NeiNesaThk Dpakumi JACTULEI
(0,05 - 0,005 tam)
TpoiliHas quarpamMma pacrnpeaeneHus Qpakiuui «riuHa-IblIeBaThIe-MECOK»
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6. OIIPEAEJIEHUE IIJIACTUYHOCTU

[[nacTUYHOCTBIO TJAWH  HA3BIBAIOT  CIOCOOHOCTh  TJIMHSHOTO  TecTa
nedhopMHUpOBaThCS TOA HAarpy3koi 0e3 00pa3oBaHWS TPEIIMH W Pa3pbIBOB U
COXpaHSTh MpUAaHHYI0 (GOpMYy TOCIE CHATHS 3TOM Harpy3ku. I[lmactuunbie
CBOMCTBA TJIMHBI ONPEIECISAIOTCS €€ BIAXKHOCTBIO, OHU U3MEHSIIOTCSI B 3aBUCUMOCTH
OT COZIep>KaHus B HEW BOJIBI.

BnaxxHOCTh , Py KOTOPOH IIIMHA MEPEXOAUT U3 MIIACTUYHOTO COCTOSHUS B
TeKyuee, Ha3bIBaeTCsl HUKHEHN rpanuniet tekyuect (W1).

BnaxxHocTh, Ipy KOTOPOH TNIMHA MEPEXOAUT U3 IUIACTUYHOTO COCTOSHUS B
XpyIKoe, Ha3bIBaeTCs rpanuiieit packarbianus (W2).

B cootBerctBum ¢ 'OCT 50298.1 n1acTUYHOCTD TIMH BBIPAKAECTCS YUCIOM
mactuyHOCcTH (I1), KOTOpOoEe COOTBETCTBYET PA3HOCTH MEXKIY YKa3aHHBIMU BBIIIIE

3HAYEHUAMH.
[I=WI1-wW2, %.

6.1. Onpenenenne HIKHEW TPaHULIBI TEKYYECTH

[IpoOy wmarepuana maccoil 150 r u3MenpyarOT BPYYHYIO 10 IOJHOTO
IIPOXO0XKJIEHUA yepe3 cuTo ¢ ceTkoi 0,5 MMm. OT MOATOTOBIEHHON MPOOBI OTOMPAIOT
HaBecky Maccoil 50 r u nmomemairoT ee B (apdopoByro wyaliky, Kyjaa IMpu
HENPEPHIBHOM IEPEMEIINBAHUN J00aBIAIOT BOAY JI0 00pa3oBaHUsl TyCTOM
OJHOPOJHOW IUIACTMYHOM Macchl. Maccy paBHOMEpPHO pacHpenesaloT 10 JIHY
YalllK{ CJI0€M TOJIMHOW 10 MM M pas3pe3aroT HAKOHEYHMKOM LINaTess Ha JBE
paBHBIE YaCTH Tak, YTOOBI 3a30p MEXy HUMHU B BEpXHEH yacTu ObUT MHUPUHOH 2,5
— 3 MM, a 110 IHYy Yamku — 1 MM (puc. 7 a).

Puc.7. Pactipenenenre rmuHAHOTO TECTA IIPU
OIIpEAEIICHUY Npeeiia INIACTUIHOCTH

Yamky 3akpeluisioT Ha BepxHeM aucke npubopa BacunweBa (puc. 8).
CrepxeHb Mpudopa ¢ YCTAHOBJICHHOW HA HEM YaIllIKoW (PUKCUPYIOT TaK, YTOOBI OH
HAaXOJWJICS Ha PpacCTOSHUU 75 MM OT oOmnopHOW TumTHl Tpudopa. Ilpu
OCBOOOXIEHNH (PUKCATOpa CTEPKEHBb C Yalle cBOOOJHO MaJaeT U ynapsercs 00
OTIOPHYIO TINTY. Takoe BCTPSAXMBAHHME MACCHl B YallKE MPOU3BOJIUTCS TPYKIIBI.
[Tpu sTOM 3a30p MEXIy ABYMS €€ YacTAMH yMEHbImaercs. Eciu mocne TpeThero
najieHusi 00€ TIOJIOBHHKH MacChl B YaIllKe COJIBIOTCS Ha pacctosauu 10...15 MM mo
JuuHEe 3a30pa (puc.7 0), UCHBITAaHUS CUMTAIOTCS 3aKOHYEHHBIMU. Ecium 3Toro He
MPOU30M LT, TO myTeM jo0aBieHus Bojabl (0,5...1 cM?) uiam cyxoro rimHUCTOTO
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ceipbst (1,0...1,5 r) U3MEHSIOT TJIACTUYHOCTh MAacChl U HMCHBITAHUSI MOBTOPSIOT.
[IpoaomKUTENBHOCTD UCTIBITAHUN HE OJDKHA NPEBBIIATH 2 Y.

Puc.8. [Ipubop A. M. BacunbeBa st

OIIPCACIICHUA BCPXHETO IIPCACIIAa INIACTUIHOCTHU

[Tocnie okOHYaHMS UCTIBITAHUSI U3 TIIMHIHOM Macchl OTOMPAIOT HABECKY HE
MeHee 25 T, IOMENIAI0T €€ B IPEIBAPUTENILHO B3BELIEHHYIO OIOKCY, B3BEIIUBAIOT U
BBICYIIIMBAIOT B CYyIIUIBLHOM Ikady npu temmnepatype 105...110 °X no
MOCTOSIHHOTO Beca. Pe3ynbTarhl B3BEIIMBAaHUS 3aHOCAT B Ta0I. 4.

Tabnuna 4 - OnpeneneHue MIACTUYHOCTU MITMHUCTOTO ChIPhS

Hanmeno-
BaHUeE

CBIPbS

Howm-
p
OI0K-

ChI

Macca,r BraaxnHocTh
Bbrokckl ¢ Hapecku
HaBECKOH

i i W2
Biax Cyxonn | Bmax- | Cyxoii Wi
HOH HOM

Yucio

MMIACTUYHOCTHU

[To mMOJyYEHHBIM JAHHBIM PACCUYMTHIBAIOT BIIAXKHOCTh HAa HWXKHEH TIpaHHIC
TEKy4eCTH 110 (opMmyJie:

/1€ u1— Macca BIaXXHOU npookl, T;

W, =(m, —m,)/ m, -100%,

Ll2— Macca cyxou mpoOsl, T.

ee CcoOMpardT B KOMOK,

6.2. Onpenenenue rpaHulbl paCKaTbIBAHUS
OcrTaBuryrocsi OcCie ONpEAEIEHUs IPaHULbl TEKYUYECTH MAcCy pacKaThIBAIOT

Ja/I0HBIO Ha CTEKJIIHHOM IIACTUHKE 10 00pa30BaHUs KIyTa IUaMETPOM OKOJIO

3 mM. Ecnu nipu 3TO# TONIIMHE COXpaHSETCs LENbHOCTh U MIACTUYHOCTh MAaCCHI,

N00aBIAIOT TJHUHY,

IMPOMHUHAIOT U BHOBb PACKATBIBAIOT JI0 YKA3aHHOT'O AUaMETpa.

TIIATCJIBbHO IMCPEMCIINBALIOT,
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PackatbiBanue mpu ouyepeaHBIX J00ABICHUSAX TJIMHBI MPOJOJDKAIOT A0 TeX
1op, MOKa KI'yT HAYHET JEJIUTHCA MONEPEYHbIMHU TPEIIMHAMH HA KYCOUYKH JJIMHON
3...10 MM. OT oNyYeHHBIX KyCOUYKOB OTOMpAIOT HaBecKy maccoi He MeHee 10 T,
MOMEIIAIOT B MPEABAPUTENIBHO B3BEIICHHYIO OIOKCY, B3BEIIMBAIOT U BBICYIIUBAIOT
710 TIOCTOSIHHOM Macchl. Pe3ynbTaThl B3BEIIMBAHUS 3aHOCST B Ta0. 4.

[lo mnomy4eHHBIM JaHHBIM pPACCUMTHIBAIOT BJIAXKHOCTh HA TPAHMIIE
packaTheIBaHMsI 110 popMyJIe:

W, =(m, —m, )/ m, -100%,

rae Ul — Macca BiIaKHOM mpoOsl, T;
L2 — Macca cyxoil nmpoOsl, T.
CpaBHUBas SKCIIEPUMEHTAIILHBIC TaHHBIE C TOKA3aTeNIIMU, MTPUBEACHHBIMU
B TMPUIOKCHUH, KIACCU(DUIMPYIOT HCTIBITAHHYIO TIUHY IO COOTBETCTBYIOLIUM
napamMeTpaM M JeNaloT OKOHYATeNIbHOE 3aKIIOYeHHEe O €€ KauecTBe U
BO3MOXKHOCTH HMCIIOJIb30BAHMSI B IPOU3BOJICTBE CTPOUTEIHLHON KEPaMUKH.

I1. U3VUYEHUE JIOOBXUT'OBBIX 1 OBXKUT'OBBIX CBOMCTB
INIMHUCTOT'O ChIPbA

BBEJIEHUE

Bricokne TexHWYECKHEe W  OKCIUTyaTallMOHHBIE  CBOWCTBA  TpyOOM
CTPOUTENFHOM KEpaMUKH OOECTeUMBAIOT €€ KOHKYPEHTOCIIOCOOHOCTh IO
CPaBHEHUIO C JIPYTUMH CTPOUTEIbHBIMU MaTepuanamMu. OJHAKO MPOU3BOJICTBO
KepaMUUYECKUX M3JEIUA — ATO CIIOXKHBIM MHOTOTPAaHHBIN MpoIecC MepepadoTKU
TJIMHUCTOTO CBHIPhS. Y MEHHUE MPABWIBHO OIICHUTHh CBOMCTBA MCIIOJIH3YEMOU TJIMHBI
MOMOTAIOT TEXHOJOraM TMPUHUMATh TPAMOTHBIC pEIIEHUS TpPU Ha3HAYCHUU
PEKUMOB pabOTHI TEXHOJIOTUYECKOTO 000PYI0BAHUS.

Cymika 1 O0XUT SIBIISIFOTCS 3aBEPIIAIONIMMH U CaMbIMHU OTBETCTBEHHBIMU
dTamamMu B MPOM3BOJCTBE KepaMUICCKUX M3Aelnid. Ha 3TuX 3Tamax mpow3BOCTBa
B pe3ynbTaTe CIOXKHBIX  (U3UKO-XMMHYECKUX  IPOIECCOB  MPOUCXOJUT
dbopMHpOBaHUE KEPaMHUUYECKOTO Teia. PEeKWMBI CYIIKM W O0XHTa BO MHOTOM
OTIPEIEISIIOTCS CBOMCTBAMHM TJIMHUCTOTO CHIPhS M COCTABOM IITUXTHI.

[ToaTOMYy KOMIUIEKC HCCIEAOBaHWI COCTaBa W CBOMCTB TJIMHBI TO3BOJISCT
JaTh OIICHKY TEPMHYECKUX CBOKMCTB CBIPbs, MOA00paTh COCTaB IIUXTHI H
napamMeTphl TEXHOJIOTHICCKUX TPOIECCOB CYIIKH M 00XKHTA.

Ilens nmanHOW maGopatopHOl pabOTBI — O3HAKOMHUTH CTYIEHTOB C
TEPMUYECKUMU CBOMCTBAMHU TJIMHHUCTOTO CHIPhS, HAYYUTh HX ONPEHCTATh U
WCITOJIb30BATh ATH CBOMCTBA B MIPOM3BOJICTBEHHBIX MPOIECCaX.

1.OITPEJIEJIEHUE ®OPMOBOYHOM BJIAXKHOCTH

[Tog ¢popMOBOYHON BIAXHOCTBIO MOAPA3YMEBAETCS KOJIMYECTBO BOJIbI
3aTBOPEHUS, HEOOXOIUMOE ISl TPUAAHUS TJIMHSHON Macce (IIMXTe) HOpMaIbHOM
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paboyeil KOHCUCTEHIIMH, TP KOTOPOW TJIMHSIHOE TECTO MPOSBIISIET MJIACTUYECKUE
CBOMCTBA, COXpaHsIET NPUAAHHYIO eMy (GOpMYy U IPU PaCKaThIBAHUU HE MPHIUTIACT
K pyKaM U METally.

B 3aBHCHMOCTH OT MUHEPAJIOTHMYECKOTO0 M IPaHyJOMETPHUECKOTO COCTaBa
TJIMHBI YUCJIEHHOE 3HaueHUEe (POPMOBOYHON BIAKHOCTH M3MEHSAETCSA B IIMPOKOM
JMana3oHe.

BricylieHHy0 ¥ U3MENbUCHHYIO TJIMHY (10 pa3Mepa 3epeH MeHee 3 MM) B
konmuyectBe 1500 r 3amaumBarOT BOJOM (B 2...3 mpuiema) MPU HEMPEPHIBHOM
nepeMeliMBaHuy, IOKa Macca He mpuoOpeTaeT pabouyyr0 KOHCHUCTEHIIHIO.
[lepememnanHyto TJIMHY COMBalOT B OpHUKET M BBIACPKHUBAIOT B YCIOBUSX,
MCKITIOYAIOIINX UCTIApEHUE Biaru, B TeueHue 48 4acoB (B MOJUITUICHOBOM IaKeTe
WM 3kcukaTope). OT MOAroTOBIEHHOW Macchl oTOuparoT npody maccoit 300 r u
MOMEIIAIOT €€ B YCeUeHHbIH KoHyc mpubopa Buka (puc. 9). [loBepXHOCTh TJIMHBI
BBIPABHUBAIOT B YPOBEHb C KPasMU KOHYCA. Y CEYEHHBIN KOHYC YCTaHABIMBAIOT Ha
IPUEMHBINA CTOJIUK pubopa Buka, a uriny npudbopa NpuBOASIT B CONPUKOCHOBEHHE
C MOBEPXHOCTHIO INHUHBI. [IITOK mprbopa PUKCUPYIOT CTONMOPHBIM BUHTOM, IIPH
TOM CTpeiKa mpudopa I0KHA HaXOAUThCS HAa HyJNEeBOM oTMeTke mikaibl. [locne
YEero CTONOPHBINA BUHT OCBOOOKIAIOT U JIal0T BO3MOXKHOCTh UTJIE€ B TEUEHUE 5 MUH
CBOOOJHO morpyxarbca B ruHy. [lo mkane npubopa (QUKCHpPYIOT TIyOUHY
MOTPY>KEHUSI UTJIBI, pe3ybTaT 3aHOCAT B TaOn. 5. OMBIT MOBTOPSIIOT TPUXKIBI B
TOYKAaX, yIAJICHHBIX APYT OT JIpyra HE MEHee 4yeM Ha | cm.

3a HOpMaIbHYIO (POPMOBOYHYIO BJIAKHOCTH TJIMHSIHOTO TE€CTa MPUHUMAIOT
KOJIMYECTBO BOJBI 3aTBOpPEHUs, oOecreduBaroliee IyOWHY MOTPYKEHUS WIJIbI
npubopa Buka na 30...40 MM B TeueHue 5 MUH.

Benuuuna ¢GOpMOBOYHOM  BIAXHOCTH  OMPENETSETCS  OOUICITPUHSATHIM
BECOBBIM METOI0M. J1JI1 3TOTr0 U3 KOHyca OTOMparoT nMpody MaTepuaia, MOMEIIatoT
B MPEJBAPUTENIBHO B3BEIICHHYIO OIOKCY. BIOKCY € MaTepualioM 3aKpbIBalOT
KPBIIIKOM M B3BEIIMBAIOT, a 3aTEM BBICYIIMBAIOT B CYLIMJIBHOM IIKady Mpu
temrepatype 105...110 °X. BricymeHHyo npoOy OXJaXIaloT B 3KCUKATOpE U
B3BEIINBAIOT. Pe3ynbTaThl B3BEIIMBAHUS 3aHOCAT B Ta0J. 5.

Puc.9. [Ipubop Buka mist onpeneneHus
HOPMAaJIbHOW ()OPMOBOYHOM BIAKHOCTH
[JIMHBIL: | -CTepKEeHb; 2-KPOHIITEHH;
3-CTONOPHBIN BUHT; 4-CTpesKa-yKa3aTelb;
5-mkana; 6-rpy3; 7-urna; 8-hopma

Pacuert BIaXXHOCTH MPOU3BOAAT 110 hopMmyJie:
W =(m, —m,)/(m, —m,)-100%,

IJIe 11— Macca BIaXHOU MPOoOkI ¢ OIOKCO, T;
L2 — Macca cyxou mpoObl ¢ OIOKCOi, T;
L6 — Macca OIOKCHI, T.
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Tabnuma 5 - PesynbTats! onpeaeneHus: poOpMOBOYHON BIAKHOCTH

Ne | CocraB macchl, T ['my6una Macca 010KCHI, T dopmo-
0 HOTPYKESHUS BOYHasI
I'muua | Jlo6aB- | Bona Py
I npubopa ” —— BJIQKHOCTb
KH IYCTOH | ¢ BIaX- | C CyXoi
Bl Buxa,mMmm . .
HOH HaBECKOU
T (V3
HaBECKO
a

2. OITPEAEJIEHUE KOOOOUIIMEHTA UYBCTBUTEJIBHOCTHU I'JIMH
K CYIIKE

2.1. YckopennbiM MmeTtoaoM A. @. UnxkcKoro

UyBCTBUTENBHOCTh TJIMH K CYIIKE ONpPENENseTcs CHOCOOHOCTBIO ChIPLA,
OTOPMOBAHHOTO W3 TJMHBI, MPOTUBOCTOITH 0€3 TpemuH u Jaedopmaruit
BHYTPEHHHM HAIPSDKEHUSAM, Pa3BUBAIOLIMMCS B PE3yJIbTATE YAAICHUS BOJIBI U
yCaJKH1 MaTepuaia.

ITo yckopenHoMy MeToty A.®D. UMKCKOTO YyBCTBUTEIBHOCTD IJIMH K CYIIIKE
OTIpEJIEISIETCS  JUIMTENIbHOCTRIO TIEepHoJa OOJy4eHHUs CBEXKEOT(HOPMOBAHHOTO
oOpasiia MOIIHBIM TEIJIOBBIM MOTOKOM JI0 MOMEHTA IMOSBJICHUS] HA HEM TPEIUH.
Bpewms o0sydeHus (¢) u SBJISIETCSI KPUTEPUEM OLICHKU YYBCTBUTEIBHOCTH K CYIIIKE.

OlLleHKY 4YyBCTBUTEJIBHOCTU TJIMH K CYIIKE MPOU3BOMAST MO CJEAYrOIIeH
IKaJje:

BBICOKOUYBCTBUTENBHBIE — MeHee 100 c;
cpenneuyBcTBUTENBHBIE — 100...180 C;
MajouyBCTBUTENBHBIE — OoJiee 180 c.

N3 rimHSHONM Maccel, moiydeHHOHW B pabore Nel (¢ dopmoBouHOM
BJIQYKHOCTHIO), HW3TOTABIMBAIOT OOpa3IbI-TUIMTKUA pazMepoM 55x55x10 mm u
YKJIaJBIBAIOT Ha aCOECTOBYIO IJIACTHUHKY, MOKPHITYIO (DOJIBION, 3aTEM MEPEHOCST
Ha TNpueMHbIN cromuk mpubopa Umkckoro (puc.10). Cronuk moABOAAT TOJ
oOnyuyaTeiab W BKJIIOYAIOT CEeKyHAoMep. [Ipu »TOM TpoM3BOAAT BHU3YyalIbHOE
TIIaTeIbHOE HabMoaeHne 3a oOpasimamu. [1pu nosiBiIeHUr TPEUMHBI UITN TOCEYKU
Ha oOpasme cexkyHaoMmep BbIkIoUaroT. [lepuoa obmyuenus (I10) mo mosiBiaeHUS
TPEUIMH U XapaKTEePU3yeT UYBCTBUTEIBbHOCTh TJIMH K CyIiKe. ONbIT MOBTOPSIOT
TPUXKIBI, MO CpeaHeapU(DMETHUECKOMY TpEeX HCHBITAHUN OMPEACNISIIOT TPYIITY
YyBCTBUTEJIBHOCTH K CYIIKE UCTIBITYEMOMW TJIMHBI.



Puc.10. [Tpu6op A. ®@. Yukckoro ajisi yCKOPEHHOTO OIpeieTIeHuUs
YyBCTBUTEIIbHOCTH TJIMH K CYIIKE

2.2. Meton BHUNCrtpoma (pakynbTaTuBHO).

ITo merony BHUUCTpoma npu omnpeneneHum 4yBCTBUTEIBHOCTH TJIMH K
CylIKe (UKCUPYIOT MHUHEPAIOTHYECKU KOA((HUIMEHT 4YyBCTBUTEIBHOCTU K
cymike (Kmun ).

Jlist onbita oT mpoObl O6epyT 200 T BO3AYIIHO-CYXOW TJIMHBI, U3MEIBYAOT
JEPEBSHHBIM MOJIOTKOM ITyTEM JIETKOTO HaKMMa PYKH, a 3aTEM IIPOCEUBAIOT YEPE3
cuto Ne3. M3 mpocesHHOi mpoObl Oepyr 6 HaBecok mo 10 T Kaxmas c
norpemHocteio 10 0,001 1. HaBeckwm moMemamT B CTEKJISHHBIE OFOKCHI,
IIPEIBAPUTEIILHO BBICYLLIEHHBIE U B3BEILICHHBIE.

Tpu GroKCHI ¢ HaBeCKaMu MOMEIAIOT B CYIIMIBHBIN MIKad, MpeIBapUTEIbHO
Harpetsii 1o 100 °C, a Tpu npyrue — B cymmibHbIi mxad, HarpeTsiii qo 200 °C
Brokchl ¢ HaBeCKaMM BBLACPKUBAIOT B CYIIMJIBHBIX IIKadax B TeyeHue 10 MuH, 1o
MCTEYEHUH KOTOPBIX OIOKCHI BBIHUMAIOT M3 CYIIMJIBHBIX IIKA(POB U OXJAXKIAIOT B
DKCHUKATOPE C XJOPUCTBIM Kajbluem. Ilocne oxnaxaeHus A0 KOMHATHOM
TeMIlepaTypbl OIOKChI BHIHUMAIOT U3 AKCUKATOPa U B3BEUIMBAIOT C MOTPEIIHOCTHIO
o 0,001 r. MakcuManbHOE pacXOXKIEHUE MacChl B MNapalieldbHBIX Mpodax,
HaXOJAIIMXCS TIPU OJHOM M TOM K€ TeMIepaType, He N0kHO npeBbimars 0,03 T.
Pe3ynbpTaThl B3BEIIMBAHUS 3aHOCAT B TA0II. 6.

YyBCTBUTEIBHOCTD TJIUH K CYLIKE PACCUUTHIBAIOT IO (pOopMyJIE:

Kwmun = (P200 — P100)x 10,
rne KmuH - Munepanornueckuit KoOdQ(UIUEHT YyBCTBUTEIIBHOCTH K CYIIIKE;
P200 — macca HaBecku nocie obpaborku ee mpu 200 °C, ;
P100 - macca HaBecku nocie oopadotku ee mpu 100 °C, r;
10 — nOCTOSIHHBIN MHOXHUTEb.
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OueHKy 4YyBCTBUTENIBHOCTH TJIMH K CYIIKE MPOU3BOJIAT MO CIEAYIOIIEH
IKaje:
MayiouyBCTBUTENBHBIE KMuH — menee 2,0;
cpenneuyBcTBUTENBHBbIE KMHH = 2,0 ...3,0;
BbICOKOUYBCTBUTENBbHBIE KMuH = 3,01...5,0.

Tabnuua 6 - OnpezeneHre YyBCTBUTEIbHOCTH IJIMH K CYIIIKE

No | No | Macca OrOKCHI, T Munepanoruyeckui
n |0 |mycroi | c wmarepu- 110CJIe nociie KOd(pGUIUEHT

p 1O aJIoM NPOKAJIMBAHUA | IIPOKAIIMBAHUSA 4YyBCTBUTCIILHOCTH K
0 |K npu 100 °X npu 200 °X cymke Kum

6 |c

bl | Bl

3.OHPEJJEJIEHHME CKOPOCTH BJIAI'OOTAAYN
N KPUTUYECKOU BJIAJKHOCTHU

JI1st pa3paboTKU pallMOHAIBHBIX PEKUMOB CYLIKH Moy dadpukara
HEO0OXOMMO YMETh ONPEAENATh CKOPOCTh BIArOOTAAUYU U KPUTUYECKYIO
BJIQXKHOCTb.

CKOpOCTh BIarooTAayu ONpeaesitoT Kak OTHOIIEHUE MAacChl UCIIAPEHHOM U3
MaTepHuaJia BJIard KO BpEMEHH CYIIKH.

Kputnueckas B1a)XHOCTb COOTBETCTBYET TAKOW BJIAroOTIaue
BBICYIIIMBAEMOT0 00pa3lia, Ipy KOTOPOH ycasika B U3/I€TUH NPEKPaIiaeTcs.

Onpenenenne 3TUX MMOKA3aTENEN MPOU3BOIAAT METOIOM HEMTPEPBIBHOTO
3aMepa yCcaJKu M MOTepy BIAXKHOCTH 00paslia IpH CYILIKE B CPesie ¢ TeMIepaTypoit
100 °C.

N3 maccel ¢ HOpManibHOM (HOPMOBOYHOM BIIAXKHOCTHIO METOI0M
MJIaCTUYECKOro (POpMOBAHUSI U3TOTABIMBAIOT 0Opa3ell B BUI€ HMIMHAPA BHICOTON
50 mM u guameTtpoM 30 MM. CBEXKEH3rOTOBIEHHBIN 00pa3el KpEnuTCs B ITATUBE
C MHJAMKATOPOM 4acOBOro Tuma. Ero momMemarT B CyIIUJIbHBIN IKad Ha MOJIBECKE,
COeJIMHEHHOM ¢ Becamu (puc.l1). 3aTeM 3anuchIBalOT HaYaJIbHYIO0 Maccy o0pasla u
OTMEUaIOT HYJIEBOE MOJIOKEeHUE nHauKaTtopa. Harpes kamepsl ¢ oOpa3om
IPOM3BOIAT cO cKOpocThIo 0,5 °X/Mun. Ipu noctmxennu 100 °C, Temnepatypy
HOJIICPKUBAIOT OCTOSTHHOW. 3aMep ycaaKu o0pasiia 1o BeICOTE U MOTEPIO BIIaru
IIPOU3BOJAT Uepe3 Kaxkiple 10 MUHYT 0 NPEKpALEHUs] N3MEHEHUI JIMHEMHBIX
pa3MepoB, T.€. 10 NPEeKpaIleHNs BO3AYIITHOW ycaaku. Pe3ynpTaThl 3aMepoB
3aHOCAT B Ta0. /.
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1.Becwsr BJITK-500
2.Cron
3.JIaGopatopHblii aBTOTpanchopmarop
4.CranuHa
5.ITnaTdopma Becon
6./lepxatens oOpasna
7.Kamepa HarpeBa
8.Muaukarop
9. TepMoMeTp CTEKIISTHHBIN
ANEKTPOKOHTAKTHBIN
10.ITpoBo KOHTAKTa TEPMOMETPA
& 11.I1ynbT
12.[lepxxaTtens TepMOMETpa
13.KpoHiurein
& 14.Croiika

Puc.11. [Ipubop aia onpeneneHus KpUTUYECKON BIAXKHOCTH
KEPAMUYECKUX Macc

[Tocne aToro oOpaserr OCTOPOKHO BEHIHUMAIOT U3 KaMEPhI U JOCYIIUBAIOT B
cymuiasHoM mkady npu temneparype 100...110 °C 1o mocTossHHON MacchL.

[To moy4eHHBIM JaHHBIM OMIPEIEISIOT:
a) OTHOCHUTEIIbHYIO BIIaYKHOCTH:

W =(m, —m,)/m, -100%o,
rae ul — nepBoHavyaiabHas Macca o0pasiia, I;
L2 — Macca obpaslia Ipy KakKJIoM 3aMepe, T;
0) BO3YIIHYIO YCAIKY:
I, =(al—a2)/1-100%,
rae al — nmepBoHaYaIbHOE MOKa3aHUE MHANKATOPA, MM;
a2 — TIOKa3aHus MHAWKATOPa KaKJ0TO OTAEIHHOTO 3aMepa, MM,

I - nepBoHavanbHas AyiMHA 00pasia, MM;
B) (DOPMOBOYHYIO BIQKHOCTD:

W, = (mL—m3)/mil-100%,
rjae ul — nepBoHavaibHasi Macca o0pasiia, T;
13 — Macca oOpasia nocJje MoJHOTO BhICYIIUBAHMS, T.

Kputndeckasi B1axXHOCTh onpeieseTcs o rpaduKy 3aBUCUMOCTH YCaTIKH
OT Biarootaauu (puc.12).



yeagka, Yo

20

104 —

Q.-

8--

T MOHTRMOPMINOHHNTOBE A

6.-

54

g4

2T KAoMHHKMTOBaA  No

@

2.-

"I.-

0 5 10 15 20 25 30 35

pr Vkpz Wifp2 Wip1
BNaEHHOCTE, 0
Puc.12. 3aBucumMoCTb ycaJiky OT BJIArOOTAAYU TIUH

BrnaxHocte Maccel B TOuke mneperuba (1),

Ipyu  KOTOPOW ycaaka
IIpEeKpaIaeTcsi, COOTBETCTBYET KpuTHueckoil BiaxkHoctu (Wk). Touka neperunda
(m) ompenensieTcss MEpPECEYEHUEM KacaTelbHBIX,
OmkalMM K mneperudy HKCIEepUMEHTAIbHBIM TOYKAM Ha O0OMX ydacTKax

MNPOBCACHHLIM 110 JIBYM

KPHUBOM.
OcraTo4Has BIaKHOCTb
Wo = W — Wkp.
Tabnuna 7
Ne Macca [Tokazannus Bnaxxnocts Bo3agymnas [Ipumeuanus
n/n | obpasma, | mpubopa, oOpasiia, ycajika,
r MM % %

4.OIIPEJIEJIEHUE JIMHEMHBIX N3MEHEHWH ITPU CYIIIKE Y OB)XUT'E

[Ipu cymike v 00XUre KepaMHUECKUX H3JEIUI MPOUCXOAUT U3MEHEHHE
JMHENUHBIX pa3MepoB, T.€. ycajika. PaznmuyaioT BO3AYUIHYIO, OTHEBYIO M OOIIYIO

yCaJIKy.

4.1. Bo3aymHyro ycaaxky OnpelesstoT 0 U3MEHEHUSAM JIMHEWHBIX Pa3MEPOB

00pasIoB B pe3yJIbTaTe CYIIKH.
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W3 mnmacTU4HONM Maccel C HOPMaIbHOM (DOPMOBOYHOH BIAKHOCTBIO
U3TOTAaBIUBAIOT  OOpa3lbl-KUPOIUUUKH  pazmepom  67x30x15 wmm.  Ha
oT(opMOBaHHBIX 00pa3Iax Mo JBYM JAUArOHAJSAM IITAaHTCHIUPKYJIEM HAaHOCST
MeTkn Ha paccrossaun 50 mm (puc.13). ordopmoBaHHBIE 00pasmpl CymiaT 0

Puc.13.Anmnaparypa, ucnoyib3yemMas Jijisl OnpeeieHus: ycaaku Ha oOpasiax-
muTkax: 1-opMa ¢ BeITalIKuBatesneM; 2-00pasiibl; 3-IITaHTCHIUPKYIIh

Boruncnenue nuHeitHON ycaaku MPOU3BOIAT MO (hopMyIie:
L =(L1-L2)/L1-100%,
rae L1 — paccrosHue Mex 1y METKaMu Ha 00paslax A0 CYLIKH, MM;
L2 - paccrossHue MEX Iy METKaMU Ha 00pasIax mocie CyIIKd, MM.

4.2. OO0111y10 ycaaky OnpeAesioT M0 U3MEHEHHUIO TUHEHHBIX Pa3MepOB
00pa3IoB mocie 00xKura.

Jliist onpeenenus o01en ycaaku o0pa3ibl-KUPIUIUKH, OCTABIIIUECS TOCTE
OTIpEJICIICHHS] BO3AYIIHOM YCaIKH, O0OKUTAIOT U OMPEIEISIOT PACCTOSTHUE MEXY
METKaMH Tociie 00XKura.

L., =(L1—L3)/L1-100%

rae L1 - paccrosiHue Mex Iy METKaMH Ha 00pasiiax 10 00XKura, MM;
L3 - paccrosiHue Mex Iy METKaMHi Ha 000KKEHHBIX 00pa3iax, MM.
4.3. OrHeBylO YyCaJKy ONPENETSIOT M0 PA3HOCTH MEXKIy OOmend wu
BO3JIYIITHOW yCaJKaMu M0 (popMyIie:
Lorn = Lo6m — Leosz.
Pe3ynbTaThl 3aMEepOB U pacYETOB 3aHOCST B Ta01. 8.
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Tabnuna 8 - Onpenenenue BO3yIIHOM, OOIIEH U OTHEBOM ycal0K

Mudp Paccrosinue Bo3nymnas OO6mmas ycanka, OrueBas ycajka,
O0pa3- | Mexay METKaMH, ycanka, % % %
na MM
ITocne | Ilocie 1 2 Cpen- 1 2 Cpen- 1 2 Cpenusis
CyLIKU | oOura HSIs HSA
112 |1 2

S5.OIIPEJAEJIEHUE TEMIIEPATYPBI 1 MHTEPBAJIA CIIEKAHUWA

Temnepatypy  CHEeKaHMsl  YCTaHABIMBAIOT 1O  BOJOIOIVIOLIEHUIO
000X KEHHOTO  4Yepenka. UYepemok  cuMTaeTCs  CHEKIIUMCS, €CJIU  €ro
BOJIoIIOrIommeHue He 6oiee 5 %.

I ompeneneHusT TeMIEpaTrypbl CIEKaHUS U3 IJIACTUYHOM  TJIMHBI
M3TOTaBJIMBAIOT OOPa3LBI-IIMTOYKHA paszMepoM S50x50X5 MM, BBICYLIMBAIOT TPHU
temmneparype 105...110 °X, a 3aTeM 0O0XXHTarOT B DJICKTPUUYCCKOW IMEUYU MO TPHU
ITYKHU [IPU TeMIIepaTypax:

800, 850, 900, 950, 1000, 1050 °X - ms nerkonaaBKuX IJIMH,
1000, 1050, 1100, 1150 °X - st TYroTIaBKUX TJIUH.

ITocne oOkura omnpenensroT BOJAOMOTIONICHHE TIIUTOK. OOO0XKKEHHbIC
INIMTKA B3BEIIMBAIOT, a 3aT€M HaChIIal0OT BOAOM B TeueHHe 48 4Yacos.
Hacpltennbie 00pa3iibl O0TUPAIOT BIAXKHON TKAHBIO U B3BEIIMBAIOT.

W =(m, —m,)/m, -100%,

rjae ul— macca 000X KeHHOro odpasa, r;
12 — Macca HaChIIIEHHOTO BOJION 00pasia, T.

Bononornomienne BBIYUCISIOT Kak cpeaHee apuMeTHuecKoe 3HAYCHHE
PE3yNBTATOB ONPEACIICHUI IJIsi TpeX 00pa3iioB. Pe3ynbTaThl UCIIBITAHUIA 3aHOCST B
Tabm. 9.

Tabnuna 9 - Onpesenenre TeMnepaTypbl ClICKaHUsI

[Mudp | Temne- | Macca obpasma, r Bogonornomenue, % [Tpumeua-
obpas- | parypa 000X KEH- HACBIIIIEH- obpa3sia cpenHee HHC
na o0xura . o
HOTO HOTO BOJIOH JUTSL KaXK oM
TEMIIEPATYPhI
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ITo IMOJIYYCHHBIM JAHHBIM CTPOSAT KPUBYIO CIICKACMOCTH B KOOPpAMWMHATAX

«TeMIIepaTypa — BOAOIOIIIOIIEHHE), IO KOTOPOW ONPENEIISIOT UHTEPBAJl CIIEKAHUS

(puc.14).
's.'{

-
o

=

NeAe
0
800 900 1000 1100 1200 1300
Temnepatypa, °C

.

Boaonornouwenne, %
—
0 N

Puc.14.3aBucuMoCTb U3MEHEHUS BOAOIOTIIONICHUSI MaTepHalia OT
TeMIIepaTypbl 00Xura (KpuBasi CICKaHUs )

6.OITPEJIEJIEHUE MEXAHUYECKNX CBOMCTB KEPAMUYECKHX
OBPA3LIOB

OI[HOﬁ N3 OCHOBHBIX TCXHOJOTMYCCKHUX XAPAKTCPHUCTUK KCEPAMHUUCCKUX
MaTCPUAJIOB ABJIACTCA IIPECAC IIPOUYHOCTH ITPH U3rude M CXKaTHH.

6.1. Onpenenenue npeaena NPOYHOCTHU MIPU CHKATUU

Onpenenenue npezena MPOYHOCTU MPHU CXKATUHU MPOU3BOIAT Ha OOpasliax-
Kyoukax pazmepom 50x50x50 mm. OOpasiibl U3rOTaBIMBAIOT U3 TIIMHSHOTO TECTa
(GbOpMOBOYHOM  BJIQXHOCTH, 3aT€M CylmlaT H OOXKHUTAlOT TpH Tpedyemoit
TeMIIepaType.

B nensix BeIpaBHUBaHUS MOBEPXHOCTH U JTOCTHXKEHUS MapajjieIbHOCTH JBE
IPOTHUBOIOJIOXKHBIE  TIpaHu  KyOuka  npunuiddosbiBalor. C  NMOMOIIBIO
IITAaHTCHLUPKYJS 3aMepsioT JJIMHY pebep oOpaslia M BBIYUCISIOT IJIOMIA[b
npunuiioBaHHOM  rpaHd. MchelTaHuss OpoW3BOAAT Ha  JaOOPATOPHOM
TUPABINYECKOM IIpecce MOITHOCTHIO S50 T.

[Ipeaen mpoYHOCTH MpHU CKATUU HAXOIAT MO popmyIie:

Rcx = P/F,
rae P — pa3pymaromas Harpyska, onpezensemasi 1o MAaHOMETpPY Mpecca, KIrc;
F — mmomnaaes, BOCIpuHUMAIOIIAs Harpy3Ky, cM?2.



24
6.2. Onpenenenue npejaena NpOYHOCTH IPU U3THOE.

Jlnis onpenenenus mpeiesa MpOYHOCTH NMPHU U3ru0e U3 TIIMHBI C HOPMAJIbHOM
(OpMOBOUYHOI BIIAKHOCTHIO M3TOTABIMBAIOT 00Pa3IbI-0aT0YKH pa3MepoM
135x30x15 MM, BBICYHIMBAIOT U OOKUTAIOT MpH TpeOyeMmbIx Temmeparypax. Jis
UCIIBITAaHUS IPUMEHSIIOT pblYaXHBINA TPpUOOp Muxasnuca (puc.14).

—

Puc.15.Poruaknsliii mpubop AJist onpeieseHus mpeaena IpoyHOCTH
KepaMUUYeCKHUX Oanoyek Mpu u3ruoe

[Ipenen mpouHOCTH TIpH U3THOE ONIPEACIAIOT 1Mo popMmye:

Rusr = 3a P1/2 b h?,

Ir7ie a — IepeaTOYHOE OTHOIICHUE PHIYaKHON CHCTEMBI,
P — macca npobu, nomenniei Ha pazpyuieHue o0pasua, Kr;
| — paccTosiHEEe MEKTYy ONIOpaMu, Ha KOTOPBIC YCTaHABIUBACTCS 00pasell, CM;
b — mupuHa cedeHus ucbITyeMOro o0pasua, cM;
h — BeICOTa CeUeHUs UCTIBITYEMOTO 00pasiia, CM.
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[Ipunoxenue

KITACCUDPUKALUA I'NIMHUCTOI'O ChIPBA

1.I1o conep:kaHnio TOHKOIUCTIEPCHBIX (hpaKIIvii

HanmMeHnoBanue Coneprkanue yacTul, % pasMepoM MEHeEe
rpyImnmn 10 MM 1 MxMm
BricokonucnepcHsie | cB. 85 cB. 60
CpennenucnepcHae | ot 60 1o 85 oT 40 110 60
Hwuszkoaucnepcusie | ot 30 no 60 ot 15 mo 40
['pybonucnepcusie | menee 30 MeHee 15

2.ITo xonr4uecTBY KPyMHO3EPHUCTHIX BKIFOUCHUN

HaumenoBanue KonuuectBo BKItOUeHM pazmepom 6oiee 0,5 Mm
TPYII

C HU3KUM

COJIep)KaHUEM Menee 1

Co cpennum Orlnmos

C BBICOKUM (@5:18111(0)




3.I1o pazMepy KpyIHO3EpHUCTHIX BKIFOUECHHI

HaumenoBanue rpymmn Pa3mMep nipeobiiaiaroninx BKIIOUEHUH

(cBoie 50 %), MM

C MenkuMu BKIrOUeHUusIMA | Meree 1
Co cpennumu Orlnmos

C KpynHbIMH (0):33111 (S

4.Tlo BUly KPYITHO3EPHUCTHIX BKIIOYCHUI

Haumenosanue rpymnn Bun BrimroueHuit

C BKJIIOUYECHUIMU .
00JIOMKOB TOPHBIX MOPOJI ['paHuTHI, CIIAHIIbI, KBAPIIUTHI U JIP.
YKEJIe3UCTHIX MUHEPATIOB [TupuT, MapkasuT, CUJICPUT,OKUCIIBI U

TUAPOOKUCIIBI KEJIC3a

KBapIia KBapu

rumnca I'unc

KapOOHATOB Kanbnuii, nonomur u ap.

OpPraHUYECKUX OCTATKOB PacturensHbie ocTaTku, TOpd, yroiab u
Ap.

5.B 3aBUCHMOCTH OT INIACTUHYHOCTH

HaumenoBanue rpymnn Yucio riiaCTUYHOCTH




BricoxonnacTuunbie
CpennHernnacTu4HbIe
YMEpPEHHO IUTACTUYHBIE
MaitoriacTUuHbIC

Hermnactnunsie

Cspiie 25
Ot 15 no 25
Ot 7 no 15
Or3 no7

He JaroT INIaCTUYHOI'O TCCTAa

6.B 3aBucumMocTu ot MHUHCPAJIBHOI'O COCTaBa

Hanmenosanue rpynn

Yucio miiacTUYHOCTH

Kaonunurossie
I'mapocmronucTeie
MOHTMOPHIUIOHUTOBBIE
I'mapocmronncTO-KaOIMHUTOBBIE
MOHTMOPHUILIOHUTO-
KAOJINHUTOBBIE
MOHTMOPHUILIIOHUTO-
TUAPOCIIIOAUCTBIE

ITonumenepanbHbIE

Kaonuaut
I'mopocnrona
MOHTMOPUILIIOHUT

I'mpapocntona, KAOTUHUAT

MOHTMOpI/IJIHOHI/IT, KaOJIMHUT

MOHTMOpI/IJIJIOHHT, TuapoCiroaa

ConepxuT Tpu 1 00J1ee TIIMHUCTBIX

MHHEPAJIOB




