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BBEJAEHHUE

Bo3pocmre MacmTabbl SKWIMIIHOTO CTPOMTENLCTBA B MOCIEIHEE BpeMs
YBEIMYMIIM CTIPOC HA JOJITOBEYHbIE OOJIMIIOBOYHBIC MaTepUalbl 1JIs1 HAPYKHOU OTIEIKU
3nanuii. OIHUM W3 Jy4dlIuX OOJUIIOBOYHBIX MaTepHUaoB sBIsieTcsl Kepamuka. OHa
o0naaeT MHOTHMH TOJIOKHUTEIbHBIMA KayeCTBAMU: JOJTOBEUHOCTHIO, MPOYHOCTHIO,
[IBETOYCTOMYMBOCTBHIO, KPACUBBIM BHJIOM M XOPOIIEH JAEKOPATHBHOCTBIO, & CTOUMOCTh
10 CPABHEHUIO C APYTMMHU BUJIAMHU OTAEJOK C YYETOM SKCIUIyaTalluy 3JaHUM B TEUCHUE
50 ner B 2 — 5 pa3 gemenne. lllupoko pacmpocTpaHeHHBIN crnocod OOIUIIOBKU
KUPIWYHBIX 3/IaHUM KEPAMUYECKOM IUIMTKOM HE BCErJa OINPABIBIBACTCSA, TaK Kak
KPEIUIEHUE TUIMTOK Ha IEMEHTHBIX PAacTBOPax K IIOBEPXHOCTH CTEHBI HE CBS3BIBACT UX C
KOHCTPYKIIMEH, HECMOTPSI HAa OTJIMYHBIE KayeCcTBa KEPAMUYECKOM IUIUTKU. [lpum
MITY4YHOU KJIaAKe camMbiM 3(OQPEKTUBHBIM OOJMIIOBOYHBIM MAaTEPUATIOM  SIBJISIFOTCS
JIUIEBbIE KEPAMUYECKUN KUPHUY U KaMHHU, OHU BBIMOJIHSIOT OJHOBPEMEHHO (PYHKIIUU
KOHCTPYKTUBHOTO U OOJIMIIOBOYHOTO MaTepuara.

K coxanenuto, B TOAABISAIONIEM OOJIBIIMHCTBE CJIy4aeB OKpacka JIMIIEBOTO
KUpIIMYa OTpaHWYeHAa KpPAacCHO-KOPUYHEBBIM IIBETOM, C HEOOJBIION BapHualuei
OTTEHKOB, XOTSl COBPEMEHHAs apXUTEKTypa >KUJIbIX JIOMOB M 3JaHUM OOIIECTBEHHOTO
HAa3HAUCHUS OPHUEHTUPOBAHA Ha pa3HooOpasue IBETOB OTTEHKOB. CTpemieHue
apXUTEKTOPOB K CBETJION OKPAaCKe 3/JaHUi COBPEMEHHBIX TOPOAOB YBEJIUYMIIO CITPOC HA
JUIEBON KUPIUY CBETJIBIX TOHOB, MPU OTOM Il OOJUIOBKU (PYHIAMEHTOB U
ITOKOJIbHBIX ATAXKEH Yale BCEro MUCIOJIb3yeTCs TEMHbBIE OOJIMIIOBOYHBIC MaTepuaisl. B
TOCJIEAHEE BPpEMS ISl ATUX LIEJIEN CTaJl IPUMEHATHCS KOJIOTHIM KUPIUY, UMUTUPYIOLIUN
MIPUPOIHBIA KAMEHBD.

B cBsI3u ¢ 3TUM TPOU3BOJICTBO JIMIIEBOIO KHUPIHMYA Pa3HOOOpPAa3HON OKpACKU B

HACTOSIIEE BPEMS SIBJISIETCS] aKTyalIbHOM 3a1adeil. OQuH U3 METOJ0B JOCTHUKEHUS 3TOU



ocian - crmocod 00BEMHOTO OKpalllnBaHMU:. PeKOMeHI[aHI/IH 110 HCIIOJIB30BAHHUIO 3TOI'O

criocoba YUUTBIBAIOT KOHKPETHBIC ChIPbLCBBIC MAaTCPpUAJIbI U TCXHOJIOT'HIO.

CIIOCOBbI OKPAILIMBAHUA KEPAMNYECKOI'O YEPEIIKA

OnHuM 13 BaXXHEUIIUX TpeOOBaHUM, MPEIBIABISEMBIX K CHIPbIO JJI1 MPOU3BOJICTBA
dacamHOW KepaMUKH, SBISIETCS CIIOCOOHOCTh JaBaTh IMOCJIE€ OOXHWTra POBHBIM IBET
CBETJIBIX TOHOB 0€3 MSATEH W BHIIBETOB, & MPHU BBEJACHUU KpAacUTEIECH - paBHOMEPHO
OKpaIllUBaThCSI B COOTBETCTBYIOIIME 1[BETA.

IlBeT ruHBI TOCie OOXKHMra 3aBHCHUT OT KOJHUYECTBA M XapakTepa MHpuMeced U
MeHsIeTCsl 0T 0eJioro 0 YepHoro. JIerkomiaBkue riuHbl Mocie 00Kura 0ObIYHO UMEIOT
KENThIC, KpacHbIE U OyphIe TOHA.

Ha uBeT 000K€HHOW TJIMHBI B 3HAYUTEIBHON CTEIIEHW BIIMACT HAJIMYWE B HEU
COCOMHECHUN KeJe3a, OKCHAAa TUTaHAa, MAapraHia, OpPraHu4YeCKuX MNpUMeEcei,
KapOOHATHBIX BKIIFOUCHUH.

[{BeTHBIE KEpaMHUUECKHE MACChl MOKHO MOJIYYUTh HECKOJIBKUMU CITIOCOOaMu, HO
HaJI0 UMETh B BUJY, UTO OKPACKY JIOOBIX I[BETOB BOCIIPHHUMAIOT IIPAKTUUYECKH TOJIBKO
CBETJIOKTYIIHECS TJIMHBI, KOTOPBIE SBJISIOTCS MaJlopacpOCTPaHEHHBIMU U
COOTBETCTBEHHO JTIOpOoruMH. Huke mpuBOASTCS OCHOBHBIE CIIOCOOBI MOTYyUCHUS

OBCTHLIX KECPAMHNYCCKUX MACC!:

HCIMOJIb30BaHNE CMECEN €CTECTBEHHO OKPAIICHHBIX IJIMH U KPEMHUCTHIX TTOPOI;

- BBOJ B MacCy IPUPOJHBIX KpacUTEJIeM — OTO TEMATUTOBBIE, MApPTaHIEBBIC,
JKEJIE3HBIE PYbI, 4 TAKXKE MyMHsI, 0Xpa, MEJI, IJITAYKOHUTOBBIN MECOK U JIP;

- BBOJ] B MacCy KpacsIux OKCUJIOB — jKeJie3a, MapraHiia, XxpoMa, Ko0anbTa, HUKEJIS;

- 3aTBOPEHHME MACCHl PACTBOPAMHU HEKOTOPBIX COJEH — XJIOPHUABI, Cyab()aThl, HUTPATHI
BBIIICTIEPEYUCIICHHBIX METAJIJIOB;

- UCIIOJIb30BAHUE KAPOCTOMKUX KEPAMUUYECKUX MUTMEHTOB;

- XHMHYECKOE OTOCIMBAHHUE KCPaMHUUICCKOI'O YCPCIIKA,



- HUCIMOJb30BaHHE  OTXOJOB  MPOMBINIJIEHHOCTH —  IBETHOM  METaJUTypruH,
rajJbBaHUYECKUX MTPOU3BOJICTB T.J.

[Ipu sTOM HEOOXOAMMO YUWUTHIBaTH 3KOHOMHMUeckHe (akTopel. K mpumepy,

KepaMUYECKHe MUTMEHTBl JOBOJILHO JOpPOTH, IO3TOMY OKpAaIlllMBaHWE BCEro Tena

KHUpIr4da 110 9 KOHOMHYCCKHUM COO6pa)K€HI/I$[M B OOJIBIITMHCTBE CJIy4acB HCBBII'OIHO.

BBITIOJTHEHUE JJABOPATOPHOM PABOTHI

JlanHasi pa®oTa BBIMOJHSAETCS TPYIIOW CTYACHTOB, pPAa3lIENCHHBIX HA YETHIPE
Opurazpl, BBINOJHSIOMINE OTHCIbHBIE YacTH OOWIE TEeMbl C MOCIEAYIOIUM
000011I€HHEM MOTYYEHHBIX PE3YJIBTATOB BCEM IPYIION.

1. Hccneoosanue cnocoba ombenuganusi Kepamuieckoco uepenkd 66e0eHuem 8
2NIUHY MOHKOMOTIOMO20 U38ECMHSKA.

Cnoco® orOenuBaHUS KEPAMHUYECKOIO 4YepernKka OCHOBaH Ha BBEICHUU
TOHKOMOJIOTOTO M3BECTHSKA B IJIMHY M €r0 B3aUMOJCHCTBUM C OKCHIAMH Kelie3a Mpu
temmeparype 750 - 1000 °C B nporiecce 00kuTa U31STH.

W3BecTHO, YTO KpyIHBIC BKJIIOUEHHUS KapOOHATOB KalbLUA WM MarHusl B TJIMHE
nocine ookura npeppamarTcs B CaO u MgO, mornomaiot Biary u3 Bo3ayxa, o0pasys
TMJIPOKCH]IbI, ¥, 3HAUUTENIBHO YBEIMUMBAsICh B 00beME, pa3pyliatoT uzaenue. [loaromy
pu OTOENIMBAHUY TJIIMHBI HAJ0 100aBIATh TOHKOMOJOTHIN M3BeCTHSAK. OCTaTOK HA CHUTE
5100 ore/cm? (cuto 0085) He MOKEH HPEBHIIATH 5 % M JOKEH OBITh PABHOMEPHO
repeMeIia ¢ riIMHOM.

H3BecTh B TOHKOMOJIOTOM COCTOSIHUH JTyUIIIe pEarupyeT ¢ COCTABISIONIUMH TITHHBI
pu 00KUTe, MOCIIE YEero TEPSIET CIIOCOOHOCTh THIPAaTUPOBATHCSL.

OnBITHBIM TMyTEM YCTaHOBIEHO, YTO JJIsi TIONYYEHHUS KEPaMHUECKOTO YepernKa
OTIPEIETIEHHOTO 1[BETa COOTHOIIIEHHE OKCHUIOB B Macce JOKHO OBITh CIEAYIOUTNM:

Fe20s

=0,4;
CaO

AJIs1 9CPCIIKa pO30BOIo OBCTA




JKEJITOTO - =0,3;
CaO
Fe20s3 _
CBETJIO-KEJITOTO - =0,2.
CaOo

KonuuectBo I[O6aBJ'I$ICMOFO HU3BCCTHAKA 10 oTOEeTMBaHUSA pacCUUThIBAOT 110

Aw.r — MicnAx.r
0,4Mix.u

bopmyne U=

rae U — no6aBka m3BecTHsAKA K TIHHE, %; Aur — conepkanue Fe.Os B rimHe, %;

Fe20
Axr — conepxanne CaO B raunue, %; Muu — HEOOXOAMMOE OTHOIICHUE C;O3; 0,4 —

yCIIOBHO TIpuHSATOE coAepkanrne CaO B M3BECTHSIKE B TOJISIX SIUHUIIBI.

Ecnmu xummaeckuii coctaB rauabsl moMuMo Fe203z comepxut u FeO, To coaepkanue
FeO wnyxHo mnepecuntath Ha Fe€203 no ¢opmyne Fe03 = 2,2 FeO,
rne FeO — xommdecTBO 3akucH xkene3a B rimHe; Fe203 — KonmMyecTBO 3aKucH Kenesa,
NepecYuTaHHOE Ha OKcul, %o.

B atom cnydae BenmunHa Asr = Fe203+ Fex0'z.

HNurencuBHocts orOenuBaromero geiicteua  CaCOs  3aBucur Takke OT
TeMriepaTypbl oOxwura. [loaToMmy miis BbIOOpa ONTUMAILHOW TeMIepaTrypbl OOKWTa
HEO0OXOJIMMO CcJIeNIaTh MPOOHBIE O0KUTH MIPU PA3TUUYHBIX TEMIIEpATypax.

OcHosnotl 3a0auetl pabomsl SBISIETCS UCCIICIOBAHUE 3aBUCUMOCTH MHTEHCUBHOCTH
oTOeTMBaHUA KEPAaMUYECKOTO Yepenka OT KOJMYECTBA JO0aBKM TOHKOMOJIOTOTO
U3BECTHSIKA W TeMmImeparypbl oOxura wusnaenus. PaGorta BblmonHseTcs Opuraaoun
CTYZCHTOB B KOJMUYECTBE 2 - 3 YeJIOBEK B TEUCHUE 8 yUeOHBIX 4acoB.

MeToauka wuccjaeqoBaHusi. JIETKOIUTABKYIO TJIMHY C HM3BECTHBIM XHUMHUYCCKUM
COCTaBOM TIPEABAPUTEIILHO BBICYIIMBAIOT, W3MEIbYAlOT HAa OCEryHax WM B

JabopaTopHOI IPOOUITKE U MMPOCEUBAIOT YEPE3 CUTO C pa3MepaMu OTBEpCTUil | MM.



[To XMMUYECKOMY COCTaBY TJIMHBI PACCUUTHIBAIOT KOJIMYECTBO TOHKOMOJIOTOIO
W3BECTHSKA, KOTOPOE HAI0 M00aBUTh K TIMHE Ui TIOMYyYCHUS YEepernKa pPO30BOTO,
YKEJITOTO U CBETJIO-KEITOrO I[BETA.

JIist ucnbITyeMod TIuHBI 0€3 100aBOK U3BECTHSKA U C J00aBKaMU Pa3IMYHOTO
KOJIMYECTBAa M3BECTHAKA OMNPEACISIIOT HOPMAJbHYIO () OPMOBOYHYIO  BJIAXKHOCTD
OpraHoOJIEITUYECKUM CITIOCOOOM.

Jlns 5TOTO K HaBeCKe IIMHBI (MM TJIMHBI ¢ J00aBKaMHM M3BECTHsKA) Maccou 150r
MOCTETNIEHHO JTOOABJISIIOT BOAY HEOONbIIUMU mOpIusiMu. [locie kaxmaon 100aBKU BOJIBI
npoOy TIHIATENBHO MEPEeMEIINBAIOT IInareyaeM Ha crekiie. HopmansHo# popmoBouHOM
BJIQYXKHOCThIO 00JiajlaeT mpoba B TOM cliydae, €CJIM Moclienyroiias J00aBKa BOJbI B
komuuectBe 0,5 cM® IPUBOIUT €€ B TAKOE COCTOSHME, IPH KOTOPOM OHA HAYMHAET
MPUIUIATH K ThUIbHOW CTOPOHE JIAJIOHHU.

[ToncuuraTth HOpMaIBEHYIO (POPMOBOUYHYIO BIAXKHOCTh UCTIBITYEMOW TJIMHBI MOXHO
MOCJI€ BBICYIIMBAHUS TOATOTOBJICHHONW MTPOOBI 10 TOCTOSHHOM Macchl. [[si »TOoro
MOJIB3YIOTCSl OOBIYHBIM BECOBBIM CIIOCOOOM (CYILIKa B CYIIUIBHOM LIKA(y), CIUPTOBBIM
, METOZIaMU PaJIMAlIMOHHON CYIITKU, KapOUIHOM CYIIKHU U TIp.

Pacuer HopManbHO# (P OPMOBOYHOM BIIAXKHOCTH MPOBOJST MO (hopmysiam:

Wa=""" 100 9%, Wo=""=" 100 9,
m. m.

rae Wa- abcommoTHas BIaXXHOCTh, %, W, — OTHOCHUTENbHAS BIAXKHOCTB, %; M1 — Macca
BJIQXKHOH MPOOBI, T'; M2 — Macca adCOJIIOTHO CyXOU MPOOBI, T.

OnpenenuTs HOPMAIBbHYIO (POPMOBOUHYIO BJIAXHOCTh MOXXHO W MNPUOOPHBIMU
croco0amMu: ¢ TOMOIIBIO WIJIbI BuKa, MMPOKO HCMONb3yemas Ui ONPEACIICHUS
HOPMaJIbHON TyCTOTHI M CPOKOB CXBaThIBaHUSI IeMEHTOB. OrpeneneHrue MNpOBOIST
cienyronmM oopa3oM. M3 ucmpiTyeMoro Tecta B CTANIBHOW MMJIMHIPUYECKOW (dopme
W3TOTaBIMBAIOT 00pazer] BbicoTor 50 MM u auameTpoMm 35 MM M MOMENIAIOT €ro Ha
IJIOIIAAKYy Mpubopa moj urity. Macca Bcelt mepemeniaronieicss yactTu npudopa BMeCTe

c uriaoi poikHa coctaBisATh (300+2) r. OmycTuB Wrily A0 CONPUKOCHOBEHUS C



MOBEPXHOCTHIO 00pa3lia, MPEeIoCTaBISAIOT €l BOZBMOXKHOCTh CBOOOIHO MOTPYXaThCs B
Tecto. McnpiTyemast Macca XxapakTepu3yeTcss HOpMaabHOU (DOPMOBOYHOM BIa)KHOCTBHIO B
TOM CJIy4ae, €Clid B TeUEHUE 5 MUHYT HUTJia OIyCKaeTcs Ha TITyOuHy 4 CM.

Wsrotosnenre  oOpa3noB  ¢acagHOW  KepaMHKH  CIHOCOOOM  BBEICHUS
TOHKOMOJIOTOTO M3BECTHSIKA MIPOU3BOAT CICAYIOLUIUM 00Pa30M.

K tpem HaBeckaMm BO3AylIIHO-CYXOil TTUHBI (~ 110 150 r) 100aBIAIOT pacCUMTaAHHOE
KOJIMYECTBO M3BECTHSKA [JIsl MOJY4YEHUS OOpas3lOB PO30BOr0, KEJITOTO U CBETIIO-
XKeNToro InBera. M3BECTHSAK JOHKEH HMMETh TOHKOCTH IIOMOJIA, COOTBETCTBYIOLIYIO
noinHomy mnpoxony uepe3 cuto 0085. K yerBepToil HaBeCKe TIVIMHBI W3BECTHSK HE
n00aBIIAIOT; OHA MpeJHAa3HAuY€Ha JUIsl M3TOTOBJIEHUS KOHTPOJIBHBIX  00pa3LoB
(’ryneBoe” wucnbiTaHue). [1oponky rauHbl U U3BECTHSAKA TIHIATEIILHO MEPEMEITNBAIOT
JI0 TIOJYYEHHs] OJHOPOJTHON CMECH U 3aTBOPSAIOT KOJIMYECTBOM BOJIbI, HEOOXOIUMBIM
JUTSl IOJTyYEHHUS TeCTa HOpMaJIbHOM ()OPMOBOYHOM BIIa’KHOCTH.

N3 mnoAroToBIEHHBIX YEThIpeX Macc (QOPMYIOT MO TpU IUIMTKHA pPa3MepoM
60x 30x 15 MM u MapKHUPYIOT KaXIbIii 00pa3er] yCIOBHBIM 0003HAYCHHEM, B KOTOPOM
JOJDKHBI ~ OBITh  yKa3aHbl HOMEp TpPYMIbl, MOATPYIIbI, OpHUragsl CTYJIEHTOB,
MpeanojaraeMplid 1BET MOCie 00XHra u Temreparypa obOxura. Hampumep, ycimoBHOe
obo3nauenne 1 — 2 — 3 — p — 950 o3Hawaer, 4yTO 0Opa3en U3TOTOBIEH CTYACHTAMH
MIEPBOM TPYMIBI, BTOPOU MOATPYMIIBI, TPEThEl OpUraabl, IpeanoIaraeéMplii 1BET MOCIE
o0xwura — po30BbIi, Temmneparypa ooxura 950 °C.

[Tocne dhopmoBKH 00pa3ibl BHICYIIMBAIOT B CYIIWJIBHOM IKady 0 OCTaTOYHOU
BIaXHOCTA 3...5 % u OOXWUraroT MapTUM 110 YeThIpe IUIUTKA B KaXIOW MpH
temmneparypax 950, 1000 u 1050 °C (cymky u oO)uUr 00pa3lioB MPOBOJAT JIA0OPAHTHI
BO BHEy4YeOHOE Bpemsi).

['oToBBIE 00pa3ilbl OCMAaTPUBAIOT, OTMEYasl MPU ITOM IIBET, HATWYUE NEPEKTOB
(TpemuH U nedopmanmii). Kpome Toro, onpenensoT CpeaHIO MIIOTHOCTh U MPOYHOCTh

IIpU C:KaTuu 00pa3IoB. Pe3ynbTaThl onpeneneHuil 3anMchIBaloT B TA0IHILY 110 hopMe:



KonnuecTBo [Ipounocts, MIla
MapkupoB | nobasku u | Temneparyp IIBer Cpennsis
[Ipu [Ipu
Ka U3BECTHIKA | a 00Xwura, oOpa3na | MIOTHOCTh [Tpumeu
o o CKaTHU | U3rude
oOpa3ua | mo macce, % C nocine 00pa31oB, aHue
o0xwura r/em®

[To mosmydeHHBIM JaHHBIM JIENIal0T BBIBOJ 00 ONTHMATBHOM KOJUYECTBE JTOOABKH
TOHKOMOJIOTOTO H3BECTHSKAa W ONTHUMAJIbLHOM TeMIiepaTrype OOXura JUisl MOJy4eHUs
W3JICTTUST PO30BOT0, KEITOTO U CBETIIO-)KEIITOTO I[BETA.

2. Hccredosanue cnocoba xumuueckoco OmOEIUSanus Kepamuyecko2o uepenkd
opmogocoproli Kuciomou npu NoayueHuu @Gacaouvix Kepamudeckux uzoenuti. Jjs
MOJIYYCHHS JIMIIEBOTO KUPIUYa M3 JIETKOIJIABKUX TJIMH C OTOEJICHHOW MOBEPXHOCTHIO
OoT(QOPMOBAHHBIE U BBICYIICHHBIC U3/EHs 00pabaTeiBatoT opTodochopHOil KUCTOTON U
3aTe€M BBICYIIIMBAIOT U O0KUTAIOT 10 OOBIYHON TEXHOJIOTHH.

MeTron XMMHUYECKOTO OTOENMBAHUS OCHOBAaH Ha PEAKIUU B3aUMOJICUCTBUS
opTodochopHOI KUCITOTOMN ¢ TeMaTUTOM o - Fe203, 00yCIOBIMBAIOMIUM KPACHBIN 1IBET
KepaMHUYEeCKOro uepenka mociie oOxkura. OrOenvBaHUE TMPOUCXOAUT 32 CYET
oOpa3oBanus OecriBeTHBIX GocdaTos xeneza FePOs u FePOs.

C 2KOHOMHYECKOW TOYKH 3pEHUS JJIi XUMUUECKOr0 OTOETMBAaHUS KepaMUKH OoJiee
paIMOHAIBHO TPUMEHATh OpPTOPOCHOPHYIO KHCIOTY, MOTYUYEHHYIO IKCTPAKIIMOHHBIM
croco0om, Kak 0oJiee JemeByro (M0 CPAaBHEHUIO C KUCIOTOM, MOTyYEHHON TEPMUUECKUM
CriocoooMm).

OcHosnoul  3a0aveti  pabomwvl  SIBIAETCS UCCIENOBAHUE  3aBHUCHUMOCTH
WHTEHCUBHOCTH OTOETMBAHUA TMOBEPXHOCTHOTO CJIOS KEPAMHUUYECKOTO 4YepernKa,
MOJIYYeHHOTO M3 JIETKOTUIABKUX TJIMH, OT BPEMEHU BBIJICPKUBAHUS €ro B

optodochopHOI KUCIOTE U TeMIepaTyphbl 00KHUra.
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PaboTa npoBoauTcst OpUraioi CTyI€HTOB B KOJUYECTBE 3 - 4 YEJIOBEK B TEUCHUE §
y4€OHBIX YacOB.

Metoauka  uccienoBaHus.  JIerKOIUiaBKyl0  TJMHY, [PUMEHSAEMYIO B
UCCJICIOBAHUSIX, MPEABAPUTENILHO BBICYIIMBAIOT, W3MENbYalOT Ha OeryHax WU B
71a00paTOPHON APOOUIIKE U MPOCEUBAIOT YEPE3 CUTO C PA3MEPOM OTBEPCTUH 1MM.

[lo meroauke, W3JI0KEHHON paHee (CM. MEPBYIO YacTh), OMPEIECISIOT BEIUYUHY
HOpMaJIbHON (POPMOBOYHOM BIAKHOCTH TIIMHBI.

N3 uccnegyemoit TiuHb POPMYIOT MapTUIO 00pa3noB B koiuyecTBe 15 mr. Jlis
storo Oepyt 750 T TJUHBI, TOTOBSAT M3 HEE MacCy C HOpPMaIbHOW (HOpMOBOUHOM
BJIQXKHOCTBIO W C TmoMoIIplo (opmouek dopmupyror obpasmsl 60x30x 15 mm.
[TomydyeHHsie 00Opa3ipl AENAT HA CEpUU MO TpU IITYKU (Bcero msaTh cepuil). Kaxmas
cepusi 00pa3loB JIOJKHA OTIMYATHCS BPEMEHEM BBIJIEPKKU B OPTOPOCHOPHOIN KHUCIIOTE:!
0 (koHTponpHas cepusi), 2, 4, 6 u 8§ muH. OOpa3ubl MapKUPYIOT C MOMOUIBIO
MapKUPOBOYHBIX INTAMIMKOB. B MapKupoBKe yKa3bIBalOT: HOMEpP CTYJIEHYECKOMN
Ipynnbl, MOATPYMIbI, Opuraabl, BpeMs BBIACPKKA B OpTO(HOCHOPHONW KHCIOTE H
TeMreparypy ookura. Tpu oOpasiia Kaxaou cepuu JOKHBI 00KHUTaThCs MPU Pa3HbIX
temneparypax: 900, 950, 1000 °C. OOGxur mpu 0oJiee BBICOKUX TeMIepaTypax He
PEKOMEHAYETCS HM3-3a BO3MOXKHOTO pasiiokeHus Oenbix ¢ocdaros. [locie Toro kak
oOpa3upbl 3aMapKUpylOT, Ha HHUX HAHOCAT YCAJOYHbIE METKH C IIOMOIIbIO
MITAaHTCHIIMPKYJIS WIK CIEIMAIBHOTO HaKaJIBIBAIONIETO puctocobnenus. s ynobera
MOCJICYIONINX BBIYUCICHUNA PACCTOSHUE MEXKIY YCaJAOYHBIMU METKaMHu JeJaroT
paBHBIMH 50 MM.

OtdopmoBaHHBIE ¥ 3aMapKHPOBAaHHBIE OOpa3lbl BBICYIIMBAIOT JIAOOPAHTHI
kadenpsl BHE ydeOHOro mpoiiecca. BricymieHHble o0pasibl (3a HUCKIOUYEHHUEM TpeX
KOHTPOJIbHBIX) TTOMEIIAI0T B BAHHOYKY ¢ OpTO(OocPOopHON KHUCIOTONH TakKuM 00pazom,
YTOOBI OHU OBLIM MOTPYXKEHBI B KHUCJIOTY Ha 1/2 BBICOTBHI, U BBIICPKUBAIOT Pa3HOE

KOJIMYECTBO MHUHYT: BTOPYIO CEPHUIO0 — 2 MUH, TPETHIO - 4 MUH, YETBEPTYIO — 6 MMUH,
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naTyio — 8 MuH. [locne BeIepKKkH B CymuiasHOM mikady mpu temmeparype ~ 200 °C B
tedyeHue 10 MUHYT uX 3areM OOXHUTarOT B JIA0OPATOPHBIX MYy(QETbHBIX Medax MpHU
cooTBeTcTBYIOmMUX Temreparypax: 900,950 u 1000 °C. Bpems oGxwura 4 - 6 4dacos.
[Tocne oGxwura oopasipl OCMAaTPUBAIOT, CPABHUBAIOT IO I[BETY, OMPEACISIOT CPETHIOI0
MJIOTHOCTD, BEJTMYHUHY OOIIEH yCaIKi M MPOYHOCTh MIPH CIKATUU U U3THOE.

Pe3ynbTaThl HCIIBITAHUN 3aMUCHIBAIOT B TabNIUIly 1O (popme:

Bpems IIpounocts, Mlla
Mapkupos | BbeLaepKKH B | Temneparyp [BeT Cpennsis
N IIpu [Ipu
Ka oprodoctho | a obxwra, JUIEBOM | TUIOTHOCTh P p [Tpumeu
. o ckatuu | u3rude
obpasma pHOit C MOBEPXHOC | 00pa3IloB, aHue
KHCIIOTE, TH IOCJIE Kr/c?
MUH o0xmura

[To mosydeHHBIM JaHHBIM JIENIAlOT BBIBOJ 00 ONTHMAILHOM BPEMEHHU BBIICPIKKH
00pa3ioB B opToGochOpHOM KUCITOTE U ONITUMAJIBLHON TeMITepaType o0KuTa.

3. HUccneoosanue cnocoba o0b6vemHo20 oxpawmusanus oo6pazyos GacaoHoll
Kepamuku mapeanyesou pyoou. OIHUM W3 TEPCHEKTUBHBIX CIOCOOOB TMOJYYEHUS
dacagHpIX  KepaMMUECKMX  M3ACIUA W3  JIETKOIUIABKUX  TJUH  SIBIIACTCA
pacrpoCTpaHEHHbIN 3a PyOeKoM, a TakKe MOJy4YarolIui pa3BUTHE B Haled CTpaHe
METO 00BEMHOTO OKpAITMBAHUS MAacChl CPAaBHUTEIHLHO HEeIe(PUIMTHBIMUA J0OaBKaMHU —
MapraHIeBBIMHU, XPOMUTOBBIMU U JKEJIC3HBIMH PYyIaMH.

B nameit crpane uncruryrom BHUUCTPOM pa3pabotan cnoco® oOBbEMHOTo
OKpAIlIMBaHUSI MAacChl TPU TOJYYCHUH JIMIICBOTO TJIMHSIHOTO KHUPIUYa MapraHIEBON
pyZlOli HU3KOTO COpTa, KOTOpask MOKET OBITh BBIJIETICHA JJI MPOW3BOACTBA JIMIICBOTO
KHpITAYa.

O0beMHOE OKpalllMBaHUE TIIMHOMACCHl MApraHIEBON PYAOW MO3BOJSET MOTYYUTh

JIMLIEBOM KUPIUY TEMHOI'O LIBETA — OT KOPUYHEBOI'O 10 YEPHOTO. Takou KUPIIUY MOXKET
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OBITh MCIOJB30BaH JUIsl OOJIMIIOBKHM IIOKOJEW JOMOB M Pa3IMYHBIX apXUTEKTYPHBIX
BCTaBOK.

Maprasuessle pyJbl BTOPOTO COpTa, NPUMEHSEMBIC Ul OKPALIMBAHUS JULEBOTO
kuprnuya, coxepxkar 50...53% MnO. B kauecTtBe mnpumeceili B HUX cojlepKarcs
KBapLIEBBIN NECOK, KApOOHATHBIE U TJIMHUCTHIE TIOPOJIBI.

OCHOBHBIM MHHEPAJIOM MapraHieBbiX pya sBisiercs manrauut Mn(OH)2 - MnOs,
coJlep KalllMi TMApaT 3aKMCH MapraHina. Kpome MaHraHura B pyAe HMeEETCs IPYyrou
MapraHieBblii MuHepal — nupoto3uT 3 - MNO:2 (6e3BoaHBIN AMOKCH]T MapTaHIA).

[IBeT 00O0X>KEHHOTO0 KHUpIHWYa MpPU BBEJCHUM B COCTAaB KEPaMUYECKOW MAaccChl
MapraHieBOl pyAbl OINpEAeNIeTcss B OCHOBHOM OOpa3oBaHHMEM B Ipolecce o0Kura

MUHEpaia TayCMaHUTa, MPEACTABISAIONIEro co00i OypoBaTO-UYepHYIO 3aKMCh MapraHiia

Mn30a:

MnO, —> Mn0O; — Mn3Og4
590 - 700 °C 950 - 1040 °C.

l'aycmanur — Haumbonee YCTOMUYMBBIM MAapraHIEBBIA OKCHJ B JHaIa30HE
temnepatyp 940...1100°C.

OcHosnotl 3a0auetl pabomsl SBISETCS UCCIICIOBAHUE 3aBUCUMOCTH MHTEHCUBHOCTH
OKpaIllMBaHMS KEPAMUUYECKOTO YEPENKa U CBOMCTB MOJIy4Ya€MbIX U3/I€JIUN OT KOJTUYECTBA
BBOJIMMOM B MacCy MapraHileBOW PyIsl U Temmeparypbl oOxura. PaboTta mpoBoautcs
Opuraoi CTyICHTOB B KOJIMYECTBE 3...4 4ejJoBeK B TeUeHUE 8§ yueOHBIX YacoB.

Metoauka wucciaenoBanusi. [{ns  u3rotoBieHus  00Opa3lOB  IPUMEHSIOT
JIETKOTUIABKYIO TJIMHY, MPEIBAPUTEIHHO BBICYIICHHYIO, U3MEIBUCHHYIO Ha OETyHaX WITH
B JIaOOpaTOPHOU APOOMIIKE W MPOCESTHHYIO Yepe3 CUTO C pa3MepaMu OTBepCTH 1 MMm.

MapranueByro pyay TakKe IPEIBAPUTEIBHO BBICYIIMBAIOT, MOABEPralOT IIOMOJY B
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71a060paTOpPHON 1IAPOBOM MEIBHUIIE U MTPOCEUBAIOT YE€pPE3 CUTO C pa3MepaMu OTBEPCTUH
0,1 mm.

Jns mpuMeHsiemMoid B paboTe TJIMHBI ONPENCISIOT BEIUYMHY HOPMAaJIbHON
(GbopMOBOYHOM BIIaXXHOCTH. MapraHueByto pyany BBOAST B cOCTaB (POPMOBOYHOU MACChI
B koiquuectBe oT 1 1m0 10 % oT maccel cyxoll TiuHBI (BO3MOXHO U OoJibliiee
KoJudecTBo). st 6onee paBHOMEPHOIO pacrpeesieHust pyAasl Mo Bcell (hOPMOBOUYHOIMA
Macce ee BBOAAT B BUJE IUIMKEPa, a KOJIWYECTBO BOJBI NUIMKEPA YUUTHIBACTCS MPH
pacuere KOJIMYECTBA BOJIbI 3aTBOPEHMSI POPMOBOYHON MaCCHI.

JUig IpoBeIeHUs UCCIIEOBAaHUM U3TOTaBIMBAIOT MIECTh (WK 0oJiee — 10 yKa3aHUIO
npenojaBaresisi) cepuid oOpas3loB Mo Tpu oOpasna B Kaxaouh cepuu. [lepBas cepus
00pa3oB — KOHTPOJIbHAsA, B COCTaB (POPMOBOYHON MAacCChl 3TOW CEPUM MAPIaHLIEBYIO
pyay He BBOIAT. Cremyromue cepur 00pa3lioB OTIMYAIOTCS KOJIWYECTBOM BBEACHHOMN
pynsl: 1, 3,5, 7 1 10 % (xonuuecTBO pyabl MOXKET ObITh U3MEHEHO MPENOJAABATEIIEM).
Jl1s U3roToBIEHUS Kaxa0M cepun oOpasuoB O6epyT mo 150 r Bo3ayIIHO-CyXO0il TIMHBI,
T00aBISIOT PACCUMTAHHOE KOJMYECTBO MApTaHIICBOWM Py/bl B BUJE IIJIUKEpa U BBOIST
HEOOXOJMMOE KOJIMYECTBO BOJIbI Ui TMOJYUYEHHUS MAacChl HOpMajibHOW (POPMOBOUYHOMU
BJIQXKHOCTH. KOMIIOHEHTHI TIIATEIbHO MNEPEMEIIUBAIOT JO MOJYYEHHUS OIHOPOJHOU
Macchl, U3 KOoTopoi dopmyror Tpu obpasia 60x 30x 15 mm. OOpa3iel MapKUPYIOT C
NOMOUIbI0 MapKUPOBOYHBIX IMITAMIMKOB. B  MapkupoBKe yKa3blBalOT: HOMED
CTYACHUYECKON TpYIIbl, MOATPYNIbI, OpWUraabl, KOJHMYECTBO BBOJUMOW pyABl U
TeMIiepaTypbl oOxura obOpasma. [locie Toro kak o0Opasibl 3aMapKUPYIOT, Ha HUX
HAHOCAT YCaJOYHbIE METKH C T[OMOIIBI0 IITAHTEHIUPKYJIS WM CHEIHAIBHOTO
HaKaJbIBalOIIEro mpucnocobienus. [lnsg ymaoOGCTBa MOCIEAYIONIMX BBIYUCICHHMA
paccTosiHUE MEXIY YCaJOUHBIMU METKaMH JIeJat0T paBHBIM 50 MM.

OtdopmoBaHHbIe 00pa3ibl BCEX CEpUl BHICYIIMBAIOT B CYIIMJIBHOM IIKady 10

BIakHOCTH 3 - 5 %. Bpicymennsie oOpasubl mepesl 00KUTOM KOMIUIEKTYIOT B TpHU
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napTUU TaKuM 00pa3oM, 4ToObI 0OPa3Ibl OJHOTO U TOrO € COCTaBa OOKUTAIUCH IIPU
pa3HbIx Temneparypax: 950, 1000, 1050 °C.

[Ipn HEOOXOaUMOCTH CYIIKY M OOKMT 00pa3loB MPOBOJISAT HE CaMU CTYACHTHI, a
nabopaHThl Kadeaphl BHE yueOHOTO Mpoliecca.

[locne oGxkura U ocTeiBaHHUs 00paslibl OCMAaTPUBAIOT, OTMEYas IPHU ITOM ILIBET,
HAJIMYUE TPEHIMH U AepopMaliii, a TakXKe OINpeAessioT OOIIYI0 YCalKy, CPEIHIO0
IUIOTHOCTb ¥ IIPOYHOCTH 00Pa3LloB IIPU CKATUH U U3THOE.

PGBYJ'IBTaTBI HUCIBITAaHUH 3aIIMChIBAIOT B Ta6JII/II_Iy 110 (bopMe:

Komngect [Ipounocts, Mlla VYcanka | Cpennss | llpu
Mapk BO Temmep IIser o0mmas, | MIOTHOCTh | MeYa
[Ipu [Ipu
HWPOBK | Maprasiie aTypa obOpasna p p % , KI/M° HUE
. CXKaTUH u3rude
a BOM pyJbl, | 00Xwura, rocJie
oOpa3 % 1o °C o0xxura
na Macce

[lo pe3synapTaTaM TaOMMUBI CTPOST TrpaduKH 3aBUCUMOCTH CBOMCTB 00pa3LoB
(mpouHOCTH, CpeIHEH IUIOTHOCTH, YCaJKW) OT KOJMYECTBAa BBEJACHHOW J00aBKU
MapraHueBOU pyzsl.

ITo rmoy4eHHBIM JaHHBIM JEJIAI0T BBIBOABI O 3aBUCUMOCTH HHTEHCUBHOCTH
OKpaIlIMBAaHUS KEPAMHYECKOIO YepENKa OT KOJIMYECTBA BBEACHHON MapraHIEBOM PY/IbI
U TEMIEpaTyphl 005kHUra. B 3aBUCUMOCTH OT MHTEHCUBHOCTH OKpAIIMBaHUS U OT
CBOMCTB IMOJIyY€HHBIX 00pa310B EJat0T BbIBOJ 00 ONTUMAIBHOM COICPKAHUH
MapraHiieBoi pyabl B cocTaBe (POPMOBOYHOM MacChl U ONTUMAILHON TEMIIEpaType

00KHTa U3JIEIIUH.
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