Koncnekr nekuuii no AUCHUILINHE
«TexHoJsiorusi rpy00il CTPOUTEIBHON KePAMUKID)
11t HanpaBiieHus OakanaBpuara: 08.03.01 CtpoutenscTBo.

[Tpodunb «IIpor3BOACTBO CTPOUTENBHBIX MATEPUATIOB, U3CIUA U KOHCTPYKITUN

TEMA HcciieqnoBaHuEe INIMHUCTOTO ChIPbS IS MOJIyYCHUS KepaMHUYCCKUX I/IBIIGJ'II/Iﬁ

B Hacrosimiee Bpems T1OJ TEXHOJIOTHEM KEPaMHYECKOrO MPOU3BOJCTBA
MOJAPA3yMEBAIOT MPUTOTOBJICHUE H3JACIUA W3 MHUHEPAIBHOTO CBHIPbS WM JAPYTUX
XUMHUYECKUX BEIIECTB IIyTEM TMPUTOTOBJICHUS MaccChl, (OPMOBAHUS, YJaJCHUS
BPEMEHHOM CBSI3KM U BBICOKOTEMIIEPATYPHOTO OOXKHWra C IEbI0 MPUAAHUS U3ACTUSIM
KaMHENOJOOHBIX CBOMCTB.

Kepamuka — MOJUKPUCTALUIMYECKUE U3MCIHS W3 MATEpHUAIOB, MOJTYYEHHBIX W3
TJIMHBI U €€ CMECEH C JIPYTMMH HEOPraHMYEeCKUMHU J00aBKaMU, a TaK ke U3 OKCHUJIOB,
HUTPHUJIOB U T.J. IyTeM CIEKAHHS MPEABAPUTEIHHO OT(HOPMOBAHHOTO U BHICYIIIEHHOTO
nosrydabpukara.

Kiaccudukanus kepaMHUeCKUX MaTeprajaoB

[IpurogHOCTh pa3IUYHBIX BUAOB KEPAMHKHU JIJI CIY>KOBI UX B OINpPEIACICHHBIX
YCIIOBUAX OIPEHENsieTCs €€ CBOoMCTBaMu. Ha CBOMCTBA KEpaMHMYECKOro marepuaia
peliaroiiee BIMSHUE OKa3blBaeT MX cTpoeHue. [loaTomy B OoCHOBY kiaccudukamuu
MOJIO)KEHA CTPYKTypa IMOp KepaMmudeckoro warepuana. llo 3TtoMy mokaszaresnto
KepaMUYECKHE MaTEepUaIbl IETATCS:

1. mopucrasi kepamuKa, Jaromias 3eMJIMCTBIM U3JI0M U MPOIyCKarolas Boay 0e3
ri1azypu (BojororonieHue oonbie 5%).

2. Cnekmuecs, naroniue OJIeCTSINN paKOBUCTHIM M3JIOM U HE MPOITYCKAIOIIHe
BOJy (MOPUCTOCTh MeHbIIE 5%)).

Kaxnapli M3 3THX ABYX KJIACCOB B 3aBUCHMOCTH OT CBOMCTB U CTPYKTYPBI
YepernKa, €ro BHENTHEro 0popMIIeHHUs, TPUMEHEHUS TTOAPA3ICTSETCS Ha TPYIIIIB:

- rpy0O3epHHCTas

- TOHKO3EpHHUCTAas

- IJ1a3ypPOBaHHbIE

- HETJIa3ypOBaHHbIC

- OTHEYTIOPHBIC

- KUCJIOTOCTOMKHE U T.[.

Haunbonee onTumManbHONW cuMTaeTcs KiIacCUpUKALUSI TIO TMPOU3BOJACTBEHHO-
OTpacjeBOMY MPU3HAKY.



[Tonpaznenenne KkepaMuKu MO (HYHKITMOHATLHBIM TPUMEHECHHSIM

1. CtpouTtenbHasi KepaMHKa — W3JETUS TPEIHA3HAYCHBI NI KJIQJKU 3JaHUN W
COOPY)KEHUMN, KUPIUY, OJIOKH, KepaMUdecKasi TUIUTKA I OOJUIOBKUA CTEH; W3ICIHS
JUISL TIOJI3EMHBIX KOMMYHUKAITUH, TPYyOBl, CAHTEXHWYECKHUE W3ACINS, YEPEIuIa;
U3pasLpbl.

2. OrseymopHas KepaMHKa — W3ICTUS TNPUMCHSIOTCA IS KIIAJIKH
MIPOMBITIUICHHBIX TEYeH, TOTIOK M amlmapaTroB, paboT MPH BBICOKUX TEMIIepaTypax, a Tak
e M3MIeINHA UCTIONB3YEMBIX B Ka4ECTBE OTHEYIMOPHOTO Mpumaca(py 00KUTe W3IeIHHA
Pa3IMYHOrO Ha3HAUYCHHUS (TIOJICTABKH)).

3. X¥UMHYECKH CTOMKHE MaTepHUalbl — 3TO U3JCNUs NMPeAHA3HAYCHBI I paboT B
arpecCUBHBIX Cpelax, 3aMCHSIOIINE, 3alIUIIA0IINe METANTMICCKUE YacTH EMKOCTEH,
anmnapaTroB, MallliH B XUMHUYECKUX U IPYTUX OTPACIISIX TPOMBIIIIEHHOCTH.

4. ToHkas kepaMuka — Xo3siicTBeHHas, (papdopoBas u (asHCOBas mocyna,
XYyJI0)KECTBEHHBIC M IEKOPATUBHBIC M3/IENHS, XUMAYECKasl TIOCy/1a.

5. Texuwdeckas W CcHeruadbHas KepaMHKa — MaTepuaabl M U3JETUS CO
cnenupUIeCKUMH CBOMCTBaMHU, TMPUMEHSEMbBIC B aBHAIMH, PaKETHO-KOCMHUYECKOH,
aTOMHOW TEXHUKH, PATHOAICKTPOHUKH, dJICKTPOTEXHUKH.

TEMA CbIpbEBbIE MaTEPHUAIIBI

1.2.1. I'nmuHnCTBIE MAaTEpHUAIIBI

B npousBoacTBe Kupnuya U KEpaMHUYECKUX KaMHEW MCMOJb3yIOT B OCHOBHOM
JIETKOIJIABKOE TJIMHUCTOE ChIPbE: IJIMHBI, CYTJIMHKHU, TJIMHUCTBIE CIAHIbI, CIAHIIEBbIC
[JIMHBL, JIECCHI U T.11.

PernameHTUpOBAHHBIX TEXHUYECKUX TPEOOBAHWI K TJIMHAM JUJISl MPOU3BOJICTBA
KUpIUYa HE UMEETCA. B WX XMMUYECKOM COCTaBE MPUHUMAKOT YYacTHUE CIEAYIOIIHE
ocuoBHbIe okcuzbl: SiO,, Al,03, CaO, MgO, Fe,03, TiO2, K20, Na20. Kpemueszem
HAaXOJUTCS B TJIMHAX B CBSI3aHHOM (B COCTaBe TJIIMHOOOPAdYIOUIUX MHUHEPAIOB) H
cBOOOIHOM (TeCOK, cinoja) cocTtossHUsAX. [loBbllIeHHOE cojepKaHue CBOOOAHOIO
KpEMHE3eMa YKa3bIBA€T Ha HAJIMYME OTHOCUTEIBHO OOJBIIOr0 KOJWYECTBA MECKA, YTO
IIPUBOJAUT K IIOBBIIICHHONW IIOPUCTOCTH 4YeperKa U MEHBbLIEH MEXaHUYEeCKOU
MPOYHOCTU. 3alECOUYCHHOE  ChIPbE Majo0 MPUTOJHO WM COBCEM HEMPUTOJHO IS
W3TOTOBJICHUS U3EIIUNA CIIOKHOTO MPOQPUIIS.

JI71s1 TIIMH ¢ TIOBBIIIIEHHBIM COJIEp)KaHUEM TJIMHO3eMa TpebyeTcst 0osiee BhICOKas
TeMmreparypa OOXura TMpH IIUPOKOM HHTEpBajIe MEXIy TeMmIepaTypod Hadaia
CIIeKaHUs M TEMIIepaTypOH TUIaBJICHUS, UTO 00JIeryaeT mpoiecc ooxura u3aenui. [Tpu
MOHMKEHHOM COJIEpKAaHUU T[JMHO3EMa IMPOYHOCTh WU3Jenuid cHukaercsa. [lpu
MPOU3BOJICTBE TOHKOCTEHHBIX MHOTONMYCTOTHBIX KaMHEW COJIEpKaHUE TIMHO3EMa B
rMHe JOJKHO ObITh OT 13 1m0 20 %, kpemuesema ot 50 mgo 75 %. Ilpu menbiem
CoJiep KaHUM TIIMHO3EMa ChIphe HE0OX0UMO OoJiee TIATEIHHO MepepadaThIiBaTh.

CoenuHeHust xeyes3a SIBISIOTCS TJIABHSAMH, CIIOCOOCTBYIOIIMMH YMEHBITICHUIO
TEMIEPATYPHOIO HMHTEPBAja CIIEKaHWA T[JUHBl, W JENaloT €€ KOPOTKOIUIaBKOM.
W3mensiss atmocepy B medu OT OKUCIUTENBHOW 10 BOCCTAHOBUTEIBHOM, MOXXHO B
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OOJbIIECH CTENEHU BBISIBUTH JIEUCTBHUE MKEJIE3UCTHIX COCIMHEHUN KaK IJIaBHEW. DTH
COCIMHCHUS TPHUAAIOT OKPACKY H3ACIHAM IIOCIEe O0XHTa OT CBETJIO-KPEMOBOTO [0
BUIIIHEBO-KPAEH OT'0 B 3aBUCUMOCTH OT COCIMHEHUS B JKeJIe3e.

Oxkcuapl KaiablUsl BXOLAT B cocTtaB rimmH B Buae usBecTHska CaCQOsz, momomwura
CaCO*MgCO3 u cynbdara CaSO,4. bynyun paBHOMEpHO pachpe/ieeHHBIM B TJIMHE U
HaxO0JSICh B TOHKOJIUCTIEPCHOM COCTOSIHUU, OKCUJIbI KAJIBIIUSI YMEHBIIAIOT CBA3YIOUTYIO
CIOCOOHOCTh W TOHWXAIOT TEMIeparypy IUIaBJICHWS TJWHBI, Jejas e
KOPOTKOIUJIABKOM W 3aTpyAHssi OOXKHI M3JENHs U3-32 BO3MOXKHBIX MoJBapoB. [Ipu
conepkanuu B rimHe okoyio 10 % CaCO3 ona umeer unrepan cnekanus 30-40°C.
WuTepBan crekaHusi B TaKUX CIy4asX MOXET ObITh YBEJIWYEH J00aBJICHHEM
KBapIIeBOr0 MecKa.

I[Ipu Temmeparype o0xura usaenuii 1o 1000°C neiicTBre M3BECTHSAKA MPOSBIAETCA B
W3MEHEHUH TIOPUCTOCTH M MPOYHOCTU M3JIETTUN U MEHbIIE Kak IuiaBHS. B pesynbrare
JTUCCOLMAIMM  KapOoHaTa KajblMs MOPUCTOCTh 4Yeperka TMOBBIIIACTCA MpH
OJTHOBPEMEHHOM CHIKEHUU MPOYHOCTH. 3HAUUTEIIBHOE COJIEPKAHUE OKCHUA KaJIbIIUs
CIIOCOOCTBYET OCBETJICHUIO M3JIEIUN Ja)ke B MPUCYTCTBUHM OKCHA >keneza. Tak, mpu
cootHomennn Fe;0; k CaO, paBHoM 0,4, 1IBET Uepernka po30BEIi U KpacHbIH, ipu 0,3 -
CBETJIO-pO30BhIM, 0,2 - CBETIO-KENThbI (COJMOMEHHBIN). [NKMHA, conepxamas
W3BECTHSIKOBBIC BKJIIOUCHHUS B BHUAC KOHKPEIMHA W JPYTUX IUIOTHBIX OOpa30BaHUH,
JIOJDKHA OBITh OYEHb TOHKO pa3MoJioTa (10 yacTull pazMepoM meHee 0,6 Mm), a elie
Jy4iie - TOATOTOBJEHA MIIUKEPHBIM CHOCOOOM, TapaHTUPYIOIIUM  IOJHOE
U3MEJIbYCHNE TAaKUX BKIIFOUCHHM.

Oxcun marauss MgO Takke JNEHCTBYET Kak IUIaBeHb, AaHAIOTMYHO OKCHUIY KaJIbIIHS,
TOJIKO MEHBIIIE BIUSET Ha HWHTEpBai crekaHus. OKCHUIbI MIEJIOYHBIX METAJLIOB
Na20, K;O saBasftoTCs CHIBHBIMH  IUIaBHSAMH, CIOCOOCTBYIOT ITOBBIIICHHUIO
yCaJKH, TOHWXXEHUIO  TeMmIepaTypbl  oOpa3oBaHMs  paciuiaBa, YIUIOTHEHUIO
yepernka U TOBBIIMICHUIO €ro MpoYHOCTU. Hanuuue B ChIpbe paCTBOPUMBIX COJIEH /10
1,5 % cynbdaToB, XJIOpUIOB HATPHUsS, MAarHUsl, KaJbllUs BBI3BIBAECT BBIIBETHI (O€IbIe
HaJCThl) Ha TIOBEPXHOCTH HW3JEIHSA, YTO HE TOJHKO IMOPTHJI BHENTHUN BHA. HO H
CIOCOOCTBYET pa3pylICHUIO MOBEPXHOCTHOTO CJios u3nenus. OpraHnyeckue BeIecTBa
BCETJIa BCTPEUAIOTCS B JIETKOIIABKUX TJIMHAX (TyMYC, KAMEHHBINA YTroJib, pACTUTEIIbHbBIC
octatku, Top U T.A.). KpynHble BKIIOYEHHUS YAQIAIOT MPU MEepepadOTKe TIIIMHBI,

OCTaJIbHBIE BBITOPAIOT TMPHU OOXKHUTE. XUMHUYECKUN U MUHEPAIOTHYECKUM COCTaB
TJIMH, KAOJIMHOB, TICCKA MPUBECH B Ta01. 4-8.
I panynomempuueckuii cocmas [JIUH XapakTepusyercs 00IbIIUM

pazHooOpasuem, mac. %:

['muHuCTOE BEIIECTBO
K rivHHCTOW YacTH OTHOCAT (pakiuu ¢ pa3MepaMd dYacTHI[ MeHee S5 MKM, \
neuieBaTor oT 5 1o 50 MKM, kK mecuanoi or 50 MxMm g0 2 MM, B 3aBucumocTtu OT
IPaHYJOMETPUYECKOTO COCTaBa KHUPIUYHBIE TJIMHBI MOTYT HCIOJIb30BaThCA IS
W3TOTOBJICHUSI KEpaMHUYECKUX u3aenuit (puc. 1),
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Puc. 1. Jluarpamma rpaHyJIOMETPUUECKOTO COCTaBa TJIMH. ['JIMHBI TPUTOJHBIE IS
u3rorosiieHus: |- monHorenoro kupnuua; |l - gpipuatoro kupnuya; Il - yepenuusr; 1V
- IPEHAXHBIX TPyO; V - TOHYAPHBIX U JIPYTUX U3JACIHM, 11 KOTOPBIX HeoOs3aTelbHa
MOPO30CTOMKOCTh YEPETKa.

Tpexdasznas knaccupukanus KUPMUYHBIX TJIMH TpeasiokeHa PyTtkoBckum. B stom
cllyyae K TIJIMHUCTOMY BEIIECTBY OTHOCST TOJIbKO (pakuuio meHee Imkm. [lns
TOHKOCTEHHBIX U KPYIMHOPA3MEPHBIX KepaMHUECKHX KaMHEW conepxaHue ¢paxiui
Menbiie 2 MKM nomkHOo ObITh He MeHee 24 %, a Juisl yInydllleHUs CYIIMJIBHBIX
cBoiicTB He BhIIe 50%. Conepkanue dhpakiuii pazmepom 2-20 MKM JTOJKHO OBbITH 30-
47%. YBenuuenue pasmepoB ¢pakiuu g0 10-20 MKM CIIOCOOCTBYET JTydIIeMy
VIUIOTHEHUIO MacChl W TOBBINICHUIO TpoyHocTH wu3aenuid. Coaepikanue Qpaxiuit
pasmepom 6osee 20 MKkM nomyckaercs B npenenax 6-34%. KpynHsix dpaxiuii, B TOM
qucIie U J00aBOYHBIX MAaTEPUAIIOB, HE JOHKHO OBITH 00Jiee 2 MM B TIOTIEPEUHUKE.
['panynomMeTpuyecKkuii COCTaB JIETKOIUIABKUX TJIMH TECHO CBSI3aH C MUHEPAJIOrHYeCKUM
cocraBoM. Yactuupl pazmepom Oonee 10 MKM mpencTaBiieHbl, TJIABHBIM 00pa3oM,
OCTaTKaMH NIEPBUYHBIX MUHEPAJIOB - KBaplla, MOJEBOro Imarta, CJIroAsl U T.1. Opakius
5-10 MKM mpeacTaBlieHa KaKk OCTaTKaMU TMEPBUYHBIX MHUHEPAJIOB, TaK U B MaJbIX
KOJIMYECTBaX BTOPUYHBIMU MHUHEpajamMu. YacTUIbl pa3MepoM MeHee 5 MKM B
OOJIBIIIMHCTBE COCTOSAT M3 TJIHUHHUCTBIX (KAOJIMHUT, MOHTMOPHJUIOHHT) M JPYTruUx
MUHEpAJIOB BTOPUYHBIX OOpasoBaHuil. C TMOBBIIICHUEM JUCIIEPCHOCTH TJIMH
coJlepKaHUe TUOKCHJA KPEMHHS B BHJIC MBbUICBUIHBIX (pakiuuii yBennuuBaeTcs. B
TOHKUX (Ppakmusx BO3pacTaeT CoJepKaHHE OKCHJIA Keje3a W altoMHUHHS. YacTHilbl
[JIMH pa3MepoM MeHee | MKM Ipu JajbpHeiineM ux pasaeneHuu cojgepxar Al,O3 u
SiO2 mouTH B OAMHAKOBBIX KOJIMYECTBaX. B 9THX ke TOHKHMX (paKIusaX HaOII0gacTCs
MOBBIIIEHHOE COJIEp’)KaHHE OKCHUIOB kene3a. YacTulbl pa3zMepoM MEHee S5 MKM
COCTAaBIISIIOT TJIMHUCTOE BEIIECTBO M OMNPENENSIOT OCHOBHBIE CBOWMCTBA TJIWH.
ToOHKOIUCIIEPCHBIC YaCTUIIBl TMPUJIAIOT TJIMHAM TOBBIIIEHHYIO COMPOTUBISIEMOCTh
pPa3MOKaHHIO B BOJIe, BBICOKYIO IUIACTUYHOCTh M UYBCTBUTEIBHOCTH K CYIIKE,
YBEJIMYMBAIOT BO3AYIIHYIO M OTHEBYIO ycaaky. CoaepkaHue MIMHUCTOrO BEIIECTBa B
Chlpbe I KamHel AoikHO ObiTh He MeHee 10%. IloBbllieHHOE conepkaHue
NBUIEBUIHON (ppakuuu B IIMHAX Takke nosbimaeT MX 4yBCTBUTENBHOCTh K CYIIKE.
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XapakTepHUCTHKA TJIMHKCTOIO ChIPbS B 3aBHCHMOCTH OM! COJCP)KAHHUS IbUICBHIHBIX
b pakuuii, mecka v MIIMHUCTHIX YaCTHUIL IPUBEACHA B Ta0II. 9

['myHa 17151 KMpIHYa 1 KEPaMUYECKUX KaMHEH JOJDKHA MMETh XOPOIIYI0 GOopMyeMOCTh
C YHCIIOM IIACTUYHOCTH HE MeHee 7, oOecrieurnBaB 03 Opaka CYIIKY M O0XHT, ITOCTIe
00KHUra JI0CTaTOYHYIO MMOPUCTOCTD, INIOTHOCTh M MPOYHOCTb.

XapaKTepI/ICTI/IKa KUPIIMYHBIX T''IHH

__Copepxanue yactun, %
Matepuan 1 llbhcummbi)« H [ecYanbix
‘ ok . 3 (> 5 MKMm)
Tsxenasg riuua > 60 B sl T VN
l:;nma J 30-60 ‘ 40-70

‘ Cyrinunox ‘
1 TAKeNbIN 20-30 70-80

cpeanui 15-20 80-85

MATKHUH 10-15 85 90

5-10 90-95

FIIMHHCTBIX (< 5 MKM)

| Cynech

EcTtecTBeHHas cpemHeroaoBasi BIaKHOCTh TJIMHBI COCTaBisieT okojo 18%, oObemHas
mw10THOCTH1100-2000 xr/Mm3. Temnmodu3uueckue CBONWCTBA INIMH: -TEILIONPOBOJHOCTE
0,23-0,81 B1/(M-K); - Temmoemkocts 0,75-0,92 xJIx/(kr-K).

['muHKCcTOE CHIpHE MJISI MPOM3BOJACTBA KHUpIIMYA pachpocTpaHeHo B Poccun

Tema. /lo0aBKHU K TIMHAM

B nmpousBoacTBE M3AENMN CTEHOBOM KEPAMUKH TJIMHUCTOE ChIPBI; CPABHUTEIBHO PEIIKO
UCIIOJB3YIOT B UYKMCTOM BHJIC, Yallle OHO HCIOJB3YETCS COBMECTHO C Pa3IMYHbIMU
n00aBKaMHU, OAPA3AEISIOIIUMHUCS:

- Ha yJydiiarime GopMOBOYHBIE CBOWCTBA MAacC (BBICOKOILIACTUYHBIC TIIMHBI,
CCBb, C/1b, ITAB);

- yay4miarouige ycnoBus ooxkura {3o01e1 TOC, muiaku, yroib, yrieoTxo/bl);
yIyYlIAOIKUE  CYUIUJIbHBIE CBONCTBA (mramor, KBapLEBbIN MIECOK,
JeTUIpaTUPOBAHHAS TJIMHA, OTIUIIKH );

- CIEUHUAIBHOTO HAa3HAYEHUS, YJIYUIIAlOUMe [[BET U3/, MPeI0TBPAIIAIOIINE
BBILIBEThI, HEUTPAIU3YIOIIME BPEIHOE BIMSAHUE NPUMECE B IIUMHE (KUIKOE CTEKIIO,
KpPaCUTEIN).

BBogumbie n100aBKkM  MOTYT OBITh  IUIQCTUYHBIMH M HEIUIACTUYHBIMH,
Ha3bIBa€MbIMU OTOIIarOmUMK . Opranudeckue 100aBku (Topd, yroyib, ONMWIKU T.1.)
Ha3bIBAIOT BBIFOparONIuMU. Vcronab3yemble J00aBKU 4acTO OKa3bIBAIOT KOMILIEKCHOE
JIEUCTBHE.

CambIMU pacrpoCTpaHEHHBIMHU SIBJISIFOTCS OTOIAIOITUE I00aBKU (KBAPLIEBBIM . IIaMOT,
JETUAPaTUPOBAHHBIE TJIMHBI, 1IJIAK, 3071a U Jp.). OHU HE TOJKHBI COAEPKaTh KPYITHBIX
gactul] (Ooysee 2 MM), a COJEp)KaHHE YaCTHUI[ pasMepoM MeHee |: MM HE HOIKHO
npeBbimath 20 %. @paknuii pazmepom 0,3-1 MM 10mKHO OBITH OKOO 60% Jlyure,
€CIM TIOBEPXHOCTh 3€pEH OTOINMUTENsl IIepoxoBaras, a (opma HempaBuIbHAS.
Hcnonb30oBaHWe  MEJIKO3EPHUCTOTO  MECKa € MOBBIIIEHHBIM COJIEPHKAHUEM
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MBUICBUIHBIX (paKIMil MOXKET YBEJIMYHMTH CIIOCOOHOCTH Macchl K paccioeHuto. [Ipu
BBOJIE Mecka Oosiee 25 % CHUXKaeTCs MapKa H3Jeus, TMOBBIIIACTCS €ro XpPYNKOCTh U
TPEIIMHOBATOCTb.

BBog B TIUIMHBI TMOHMKEHHOM IUIACTUYHOCTH OINMJIOK NPUBOAUT K CHHKECHHIO
GhopMyeMOCTH MacChl M CHH)KECHHUIO IIPOYHOCTH M3Jeiaui. Breiroparomme mo0aBKu
OTOIIAIOT IUIACTHYHYI0 MAacCy M CIOCOOCTBYIOT CHIDKCHHMIO pacxoja TOIUIMBa Ha
00xwur. KommaecTBO BBOAMMBIX BBITOPAIONTUX TOOABOK 3aBUCHUT OT WX KAJOPUHHOCTH
1 MOXeT cocTaBiIaTh g0 60-80 % Bcero tomnamBa, HeoOXogumoro i oOxkura. B
HacTosIIee BpeMs 00JIbIII0e BHUMaHUE yAeIseTcs 00jee NMPOKOMY UCIIOIb30BaHUIO B
MIPOU3BOJICTBE CTPOUTEILHOW KEPAMUKH OTXOJOB JPYTHX MPOU3BOJICTB - IILJIAKOB, 301
TOIl u TOC, rogoBoit BEIX0 KOTOPBIX B cTpaHe cocTaBisgeT 6osee 70 miaH T. OHAKO
HCIOJIb30BaHUE 3TUX OTX0JI0B He mpeBbimaeT 10 % orBanoB. Kpome Toro, exeroaHo
obpazyercs 0 150 MIH. T OTX0/OB AOOBIYM M OOOTAIEHUS TBEPJBIX ITOJE3HBIX
HMCKOIIAEMBIX Py U yTJIA.

Takue moOaBku, kak BaCO3, NaCl, BBomsaT B Maccel 11 OOpnOBI C BpPEIHBIM
BIIMSTHUEM M3BECTKOBBIX BKIIOUEHHH - JyTHKa, OOpPHOBI ¢ BBHIIBETAaHHEM Ha
MTOBEPXHOCTH M3ACIUN U YIYUIICHUS APYTruX (PHU3UKO-MEXaHHYECKUX CBOMCTB MaccC K
W30CIUI.

Tema Pa3paboTka TeXHOJIOTHH MOATOTOBKH KUPIHUYHBIX MacC

CnocoObl  TIepepabOTKH CBIPbSI W TMOJTOTOBKM MacChl — IUIACTHYCCKHM,
MIOJTYCYXOM, IIJTUKEPHBIA - HanOoJIee TIOJIHO OMPEACIISIOT Pa3Inurie TEXHOJIOTHISCKUX
CXEM IMPOM3BOJCTBA, TaK KaK IMOCISAYIONINE onepanuu - GOpMOBaHHE U MPECCOBaHUE,
CyIIIKa U 00KHT U3CIHS - HE UMEIOT CYIIECTBEHHBIX Pa3InIHii.

CnoocoObI ITOATOTOBKHA MaccC

TexHonornyeckas cxeMa NPOMU3BOJACTBA KHPIUYA IUIACTUYECKHM CIOCOOOM
NOATOTOBKM MAacChl, HECMOTpPSL Ha CJIOXHOCTh U JJIUTEIBHOCTh, Haubosee
pacrpoCTpaHeHa B INPOMBINIUIEHHOCTH CTPOMTENbHOW KepamuKu. lIpumepHas
TEXHOJIOTUYECKAs CXEMa MOArOTOBKM MACChI IIPUBEICHA HUXKE:!

Onuku [MuHa
KBapueBbiii necok-

SII_HI/I‘IHBII\/'I IIUTaTCIb SIH_II/ILIHBII\/'I ITUTATCIIb

SIIIIUYHBIN TUTATEb

MOCYIIKa
BOJa
TPOXOT

AIIEBATOP



CUTO TJIMHOMEIIAIKA JIByXBaJIKOBas OyHKep

BaJIbIIbI TPYOOro MomMosa

BaJIBIIBI AbIPYATHIC

TPaHCIIOPTEP

BAJIBI[bI TOHKOT'O TTIOMOJIa
MIPECC JIEHTOYHBIN
aBTOMAT I'PYMHIIOBOM PE3KHU

aBTOMAT-YKJIa[YMK Ha CYIIWJIbHYIO BarOHETKY

TYHHEJbHBIE CYIINIA
aBTOMAT - YKJIQJYUK Ha MIEYHYI0 BarOHETKY
TYHHEJIbHAs TIeYb

CKJIaJi TOTOBOM HNPOJYKIUH

TexHooruyeckas cxema NpoU3BOACTBA NOJIYCYXUM CROCOOOM TIePEePADOTKHU ChIPb
W TOJATOTOBKM MAacChl NPHUMEHSETCS MpPHU HUCIOJb30BAHUU TJMHHMCTOIO ChIPbS
MOHM)KEHHOW TIJTACTUYHOCTU M BJIAXHOCTU. [10 3TOM cXeme mpOU3BOACTBA CHIPHEBBIE
MaTepuaibl; TJIWHA, OTOMIAIOIINE JO00ABKM - IMOJBEPrarOTCs CYHUIKE B CYIIUIBHOM
OapabaHe WM MIAXTHOW MEJbHULIE C MOACYIIKOH. {7 M3MelbueHus MaTepuasos,
pa3pyllieHus] CTPYKTYPhl TJIMHBI HCIOJB3YKT JI€3UHTErPATOPHbIE BAJIKH, OCTYHBI,
ne3uHrterpatopsl. [locne no3upoBaHUs KOMIOHEHTHI IIUXThl YBIAXKHSIOTCS A0 6—12
% BIAXXHOCTH, U MPECC-TMIOPOIIOK IOCJIE€ BbUICKUBAHUS B OyHKepax HalpaBiseTcsl Ha
npeccoBanue. [lomydeHHbII chIpel] MOXKHO cPa3y HampaBJIsATh Ha OOXKHUT.
TexHOJIOTMYECKYI0 CXeMY WLIUKEpPHOU TOATOTOBKH MACC NPHUMEHSIOT IIpU
UCIIOJIb30BAaHUU TJIMHHCTOIO CBHIPbSl MOBBIIIEHHOM BIIAXXHOCTH, KOTOPOE JIETKO
pa3MokaeT B Boje. KameHucThie BKIIOUEHHS HpPU TaKOM CIOCOOE Ppa3KUKCHUS
OCENaloT Ha JHO MEWIAIOK U yaalstoTcs mnepuoanyecku. lnukepHsiii cnoco®
oOecrieynBaeT  Hawiyyllee  pa3pylleHUE  MPUPOJHOM  TEKCTYPbl  CHIPbS.
O0e3BOXMBaHNE TIMHSIHOTO IITMKEpa OCYIIECTBISIOT B OAIIEHHBIX PACIbUIMTEIbHbBIX
cymmiax (bPC). B pe3ynbTaTe CylIKu MoJy4aloT MaTepuall B BUJIE ChITydero mpecc -
MOpOIIKAa WM TIUIACTUYHOM Macchl. Crnoco0 HMIIMKEePHO#W TOATOTOBKM Macc B
KUPIUYHOM MPOU3BOACTBE MPUMEHSETCSA PEIKO.
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OcBoeHue OalllEHHBIX PACHBUIUTENbHBIX CYIIWJIOK W NPUMEHEHUE IIEJEBbIX
KHPIUYEOOKUTATENbHBIX ~MeYeld Cco3Janu  OJaronpusiTHy0 NEpPCHEKTUBY IS
COBEPILIEHHO HOBOW CXEMBbl MPOU3BOACTBA KEPAMHUYECKHMX KAMHEH M JHIEBOTO
kupnuya. [llnukepHas noaroroBka Maccel u ce pacobsuieHne B BPC TpeOyer
HEOOJIbIIOE KOJUYECTBO TIUHOOOPAOATHIBAIOIIUX W TPAHCIOPTUPYIOUIUX MAaIIUH,
o0ecrieunBaeT TapaHTUPOBAHHOE BBIICJICHHE KAMEHHUCTHIX BKJIIOYCHHM, HJICATbHYIO
00pabOTKy TJIMHSHOM MacChl, Pe3KO COKpAIlaeT ATUTEIbHOCTh MPOU3BOJCTBEHHOTO
LMKJIa U TO3BOJISIET MOJHOCTHIO aBTOMATU3UPOBATh BECh TPOU3BOJICTBEHHBIN MPOLECC.
[Ipu paboTe mo Takoi cxeme BO3pacTaeT pacxo]i TOIUIMBA, JJII CHUKEHHUS KOTOPOTO
LUIMKEP CIEAYET pacIlyCKaTh C BBEACHUEM Pa3KMKAIOIINX 3JIEKTPOJIUTOB.
CpaBHuBas TEXHOJIOTUYECKUE CXEMBI MOJIYyCYXOTO " IJIACTUYHOTO
MIPOU3BOJICTBA, CJIEAYET OTMETHTh, YTO IpPU IOYTH OJIMHAKOBBIX MOKA3aTENSX IO
HEpProeMKocTu (22-23 kBT ycTaHOBIEHHONW MOIIHOCTH Ha | MIJIH. IIT. YCIOBHOTO
KHpIIMYa) MOKa3aTeIl METAUIOEMKOCTH 3aBOJIOB MOJIYCYXOI0 MPECCOBaHUS MOYTH B 3
pasa BbIlIe (COOTBETCTBEHHO 8,9 U 23,5 T TEXHOJIOrMYECKOro 000py/1I0BaHUS HAa 1 MIIH.
IT.), @ TPYJIOEMKOCTh U3TOTOBJIeHUs Ha 26-30 % HIKe YeM MpH IUIACTUYHOM CIIOCO0e
IIPOU3BOJICTBA; KOJIMYECTBO BObI, MOJIEKAIIECE YAAICHHUIO IPH MOJYCYyXOM criocooe. B
4 pa3za MeHbIlIE, YeM NpHU IUIACTUYHOM, 4TO 3HauuTeabHO (Ha 20-26 %) cHuKaeT
pacxoj; YCJIOBHOTO TEXHOJOrnyeckoro Tomimea. llomycyxoil cmoco® mNOAroTOBKU
CBIpBs XapakTepusyercs Ha 30 % MeHbIIel MPOU3BOICTBEHHOM Mo b0 1 Ha 20-25
% MEHBIIUM KOJIMYECTBOM OOCIY)KHBAIOIIETO IEpCOHANa TMpU  OJUHAKOBOM
MOIIIHOCTH. Cokpamaercss Takxke MOPOJOJLKUTEIBHOCTh MPOU3BOJICTBEHHOIO
LUKJIA.

1.3.2. Ilepenenbl KUPIIUYHOTO MTPOU3BOJICTBA

Jo3uposanue TIMHUCTHIX U T0OABOYHBIX KOMIIOHEHTOB MacChl U paBHOMEpHas MmojaJa
UX Ha MOCIEAYIONIYI0 MepepadOoTKy OCYIIECTBIISIIOTCS SAIUYHBIM MUTATEIEM, KOTOPHIH
HE TOJIBKO JIO3WPYET, HO H YaCTUYHO Pa3PBIXJSIET CHIPhEBBIE MaTepHabI.
[IpOM3BOMUTENLHOCTh TIUTATENS COCTaBigeT 25-35 m°/u. IlpM HCHONB30BaHUM B
MIPOU3BOJICTBE TSKENBIX TJWH, & TAaKKe TPHU TMOCTYIUICHHH YaCTHYHO CMEP3ITUXCS
KyCKOB- HaJ SIIMYHBIM THUTATeIeM YCTAaHABIMBAIOT HOXXEBOW WU POTOPHBII
Pa3phIXJIUTEh WA BHOPOPEIIETKY.
HM3menvuenue u mownkuil nomon CyXUX M INIOTHBIX TJIMH C BIIQXKHOCTBIO 8-12 %
MPOBOJIUTCS B JIE3UHTETPATOPaX, MOJIOTKOBBIX JpoOuiikax win OeryHax. [lmactuunbie
BJIQKHBIC TJWHBI W3MENBYAIOT Ha BajbllaX, TJIMHOPACTUPOUYHBIX MammHax. [Ipu
HAJIMYUH TBEPJBIX KAMEHHUCTHIX BKIIIOUCHHUN TIUHY TIEpepadaThIBAIOT HA CICIIHATIBHBIX
MamuHax (OeryHax, Je3WHTETpaTOPHBIX WM KaMHEBBIJIEIUTEIbHBIX BaJbIlax),
M3MENIbYAIONINX WU YAAISIONINX 3TH BKIOUeHUs. [Ipy MCHONb30BaHUU TIOTHBIX
IUTACTUYHBIX TJWH TMPUMEHSIOT CTPYradd, B KOTOPBIX TPOIECCHI JO3MPOBAHUS H
M3MebYEHHs] MATEPHAIOB COBMeIEHbL. [IpON3BOIUTENBHOCTS cTpyrana 7-12 mM%/u.
Haubonee a>¢pdexTuBHBIMU 1711 TIEpepaOOTKH TJIMH U TOATOTOBKH IUIACTUYHBIX
Macc SIBIIAIOTCSL OETYHBI, TpOOUIIbHBIE 3yOUaThie U IIaJKUE BaJbllbl, BAJIbIII TOHKOTO
nomMoJjia a M Jpyrue MalluHbl, HW3MeNIbYalolllie MaTepuan pa3JaBiIuBaHUEM M
uctupanueM  [IpoyHOCTh 000MOKEHHBIX U3JIETUH W3 Macchl, 00padOTaHHOW Ha
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OoeryHax, nosblmaercss Ha 25-30 %. K HemoctaTkam O€TyHOB OTHOCUTCS Mauias
[Ipon3BOAUTENIBHOCTh,  MOBBINIEHHBIA  PacXoJ  AJIEKTPOIHEPTUM U BBICOKas
METAJTIOEMKOCTh. KaMHEBBIIEIUTENIbHBIE BaJIbIlbl MMEIOT HA TOBEPXHOCTH BaJKOB
BUHTOBYIO Hape3Ky, IO KOTOPOU TUIOTHBIE BKITFOUEHUS pazmepoM oT 35 mo 180 mMm kak
Obl BEIBUHUMBAIOTCSI C BAJIbIIOB Ha CTOPOHY U YAAISIIOTCS MOCPEACTBOM OTBOJSIIIETO
BaJika. Takue Bajbllbl XOPOIIO PadOTAIOT MPU U3MEILYEHUH TOHKUX TJIMH U XYyKE MpHU
W3MEJIbUYCHNN TUTACTUYHBIX, TaK KaK KaHAaBKH Hape3Ku 3a0MBAIOTCS TJIMHOW. B
KaMHEBBIICTUTEIBHBIX JI€3MHTETPATOPHBIX Bajibllax Oo0JbIION Basiok AuameTpoM 900
MM CO CKOpPOCTBhIO BpaieHus 60 00/MUH MMEEeT TJIAJKyI0 MOBEPXHOCTb, MEHBIIUHN
Balok JuametpoM 600 MM co ckopoctbio BpamieHus 600 oO6/MHMH uMeeT Ha
MOBEPXHOCTU 6-8 TMPUBAPEHHBIX CTAIBHBIX MOJIOC (OWI), TPU TOMOIIM KOTOPBIX
KaMEHHUCThIC BKJIIOUEHHUS BBIOPACHIBAIOTCSA WJIM M3MeNbyatoTcs. [I[pon3BoIUTEILHOCTD
BasIb0B 20-40 M'/4.

VY Banb1oB rpy0Oro MomMosia BaJIKM UMEIOT PA3IMUYHYI0 CKOPOCTh BPAILEHUN

(110 u 180 06/MHH], YTO CITOCOOCTBYET JIyUIIIEMY PACTUPAHUIO TJIMHBI. 3a30p MEXKIY
BaikamMu 7-10 Mm. CoOTHOIIEHHWE MEXIy pa3MEpOM KOMKOB IMHBI U menn 4:1, a
JUaMeTpoOM Bajka M pasMepoM koma - 9:1. OObBIYHO B TJIMHOIIEpEepadATHIBAIOIIEM
OT/ICJICHUH YCTaHABIMBAIOT JBE Maphl BaJbIEB - TPyOOro ¥ TOHKOTO MOMOJIA.

B mpoMBIIIIEHHOCTH MIUPOKO MPUMEHSIOT TaJKUe AblpuaThie Basblibl (puc. 3). OHu
MOJIbIE, MMEIOT OBAJbHBIE OTBEPCTUS pa3MepoM 7Xx22 MM KOHUYECKOH (HOpPMBI,
paclIMpsAONIMECS BHYTPU BaJIKOB, Y€pe3 KOTOpPHIE IPOJABIMBACTCS H3MEIIbUCHHAs
rnvHa. {uamerp BankoB 1 M, mmpuna 0,64 M, ckopocth BpamieHus a0 30 o6/muH.
1 1pousBoautcibHoeTh 10 40 T/4. OHu B 1,5 pasza npousBoauTenbHee, B 4 pa3a MeHee
MeTauioeMk, B 1,8 pa3 sKkoHOMHUYHEE MO MOTPEOJICHUIO JJIEKTPOIHEPTHH, YEM
OeryHsl. [IpipyaThie Balbllbl YCTAHABIUBAIOT MOCIIE ABYX3IBHOTO CMECHUTEIIS.
HauGomnbiiee paspyiieHrue MNPUPOJHON TEKCTYPhI TJIMHBI JIOCTUTAETCS Ha TIAAKUX
BaJIKaX TOHKOTO MoMoJia. Bajaku Bajabll0B UMEIOT MHIUBUAYAJIbHBIC PUBO/IHI,
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Puc. 3. Jlpipuareie (GopMyIOIIUE BalbIbl: | - AbIpYATHIC ITYCTOTENBIC BaJIKH, 2-
AJIEKTPOJIBUTATENIb; 3 -MIPUEMHAs BOPOHKA; 4 - aMOPTHU3aTOPhI; 5 — CTAHWHA

BpaIlAlOTCS C PaA3JIMYHOM CKOPOCTHhIO, W MaTepHall, MPOMICANINI MEXKIy HUMHU,
pa3gaBnuBaeTcss u uctupaerca. COOTHOIIEHHE CKOPOCTEW BpAICHUS BaJIKOB
coctasisieT ot 1-1,2 go 1-1,5. Pa3HOCTh ckopocTel BpallleHUs BajJKOB 0OECIeUMBAECT
nedopmaliiio caBUra riamHel oT 5 10 15 cm.

CrabuiabHOCTh TOHKOIO IMOMOJIA JIOCTHTaeTCs NMpUMEHEHHeM 2 -3 map BajKOB CO
CTYNEHYaThIM YMEHBIICHUEM 3a30pa MEX1y HUMH. [Ipm yMeHbIIEH 3a30pa MEXAy
BaJIKAMU MMPOYHOCTh KUPIIWYA HA CKATHUE MOBBIIIAETCS:

/51 M3rOTOBIEHUS U3JEIUN OANCPKUBAIOT CIEIYIONINE 3a30Pbl MEXKAY BAIKAMH,

MM

- KUpmwd4, 3a30p 2-3;

- JBIpYATHIM KUPIHUY U KaMHU ITyCTOTHOCTHIO 110 40 %0,8-1;

- KepaMHUYECKHE KaMHHU ITyCTOTHOCTRIO Ooitee 40 %-0,2-05.

JI71s1 mosTyCcyXoro mpeccoBaHMsI KUPIIUYa TOTOBST MIPECC-TIOPOIIOK JIByMs CITIOCO0aMU;

- CYIIKOHN TJIMHBI B CYIIUJIbHOM OapabaHe C MOCIEAYIONIUM IMOMOJIOM B
JE3UHTETPATOPE, MOJIOTKOBOM MEJIbHUIIE, OETyHAX U YBIAXXHEHUEM B TIMHOMEIIAJIKE;

- pachbUIeHueM MMHAHOro nuikepa B bPC.

Ilecox mTpoOCEeWBAOT HA CHUTE C OTBEPCTUAMHM 3 MM ISl YAQICHUS KPYIHBIX
"BriroueHud. Onuiku TOAAOT B cUTO-Oypar ¢ otrBepctusimu 10 mm. [llamom
MPUTOTABIUBAIOT U3 005 u3aenuid. [lepsuyHoe 1poOIeHne OCYIIECTBISIIOT Ha IIEKOBOM
WIM MOJIOTKOBOM JpoOmikax, Oojee TOHKWNM IMIaMOT - Ha JBYXBAJIKOBBIX.
OnTuManbHBI TPaHyJIOMETPUUECKHUI COCTAaB BBHITOPAIOIIMX 100aBOK: (PpaKIK MeHee
1 MM -40% 1 - 2 MM 30% 2-3 mm Gonee 30%.

KomudectBo BBogumoii B Maccy mo6asku 10 - 30%.

[logroroBka JAerupaTUPOBAHHOMW TJIMHBI  3aKJIIOYaeTCd B  IPEABAPUTEIHLHOM
npoOJjieHnu (MOJydeHUEe KPOILIKM WM TpaHyJ) U HarpeBe BO BpallalolIeics Meuu
pasmepoM 2x22 M C MOCIEAYIOUIMM IOMOJIOM Ia BaJIkOBOM JpobOwike. Pacxon
YCJIOBHOT'O TOIJIMBA Ha | T AeruapaTupoBaHHOM ruHbI cocTasiser 40-50 kr.
Yenasicnenue u comozenuzayun macc. Jia xaxxi0i Maccol CylecTByeT ONTUMAIbHAS
BIQXHOCTh, TP KOTOPOM oOHa oOJamaeT HauOONBIIMM clemieHueM. Macca
npuoOpeTaeT yaydiieHHbIe aedhopMaliionHbie cBoicTBa. ChIpel] U3 TaKUX MacC UMEET
MaKCUMAaJIbHYIO MPOYHOCTH B BBICYIIICHHOM COCTOSTHUH, TIEPEHOCUT CYIIKY U OOXKHUT
C HauMCHBIIMMH JedopMaIusiMU, a U3JETUE XapaKTepU3yeTcs

MaKCUMaJIbHOW TPOYHOCTHIO.

CrnaHueBbI€ U JIECCOBBIE TJIMHBI C BIAXKHOCTBIO 8-12 % TpeOyloT 3HAUUTETHbHOTO
KOJIMYECTBA BOJIBI JUISl TOJIYYEHHUS MPUTOAHON K (hopMOBaHUIO TJIMHBL. OOBIYHBIC
[JIMHBI, CYTJIMHKA M CYNECHM HMMEIOT BJIXHOCTH N0 18 % u Tpebyro' mobGaBoYHOE
yBJIaXKHEHHE Ha 2-8 %, 3bI0KHE TIUHBI BIAXKHOCTBIO 10 35% TpeOyroT pa3yBIaKHEHHUS.
KOMIOHEHTHI TJIMHUCTBIX MHUHEPAJIOB IO-PAa3HOMY pEAarupyroT Ha YBIAXKHEHUE U
ruapatanuioo. KaolMHUT TJIMHBI MaJoONpOHUIAEM [JIsi BOJAbI M Majlo HaOyxaer,
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MOHTMOPWJIOHHT XOpOIIO THAPATUPYETCS M 3HAYUTENIbHO HaOyXaer, WIUINTHI
3aHUMAIOT MNPOMEXKYTOYHOE MoJiokeHue. HeoamHakoBass MPOHUIIAEMOCTH BOJIBI B
MUHEPAJIbI TJIMHBI SIBISETCS MPUUUHON T€TEePOreHHOT0 PaCIpe/IeTICHUs €€ B TIIUHY, YTO
yXyamraeT (opMOBOYHBIE CBOMCTBA MACCHI M BHI3bIBAET OpaK MPHU CYIIKE U O0XKUTE.
Ecnu rugpaTHbie IPOCIOWKY HAa TBEPJbIX YaCTUIAX PABHBI IBYyM MOJIEKYJaM BOJbI, TO
3TOT  MOMEHT  XapaKTepu3yeT ONTHUMAIbHYI0  (OPMOBOYHYIO  BJIAKHOCTD,
KoarynsmnonHas CTpyKTypa TJIMHBI HAUMHAET 00Pa30BBIBATHCS MPH BIAKHOCTH 4-6 %.
[Ipy yBenmWYEeHWMM BIAKHOCTH YUCIO KOHTAKTOB  BBIPACTAET, IOBBIIIACTCS
IJIaCTUYECKasi BA3KOCTb, MPOYHOCTH CTPYKTYyphl. [Ipu Biaxknoctu 6,5-9 % wyucno
KOHTaKTOB ¢ MUHHUMAaJIbHOM TOJIIMHOW THMAPATHOM IUIEHKH JOCTUTAeT MAKCUMAaJIbHO
BO3MOXHBIX 3HaueHHWU. JlanmpHellee MOBBIMICHWE BIIAXKHOCTH MNPHUBOJIUT K POCTY
TOJIIIMHBI TUAPATHBIX CJIOEB MEX]y YacTUIAMU TJIMHBI, YTO OCJadysgeT Ccuibl J
MOJIEKYJISIPHOTO B3aUMO/ICHCTBUSI.

VBnakHeHHE TIaCTUYHOM Macchl Oojee 3(h¢ekTHBHO B aBa Ipuema: B Hadaiue |
nepepaboTKu U nmepea GopMOBAHUEM.

ToHKOMOJIOTas TJIMHA BIUTHIBACT BOAY B 5-6 pa3 ObICTpee KyCKOBOM. YUMTHIBas, YTO
HaOyxanue riaunbl gutcs 0,5-4 gaca u Ooliee, Maccy Jydille YBIQKHSATH ropsidel
Bojior (60-70°C) unu mapom. IIpoHukas B mopel, a Takke B MecTa ¢ AcdeKkTamu
CTPYKTYpbI TJIMHUCTBHIX YACTHII, TOpsiyasi BoJa WJIM IMap Jerde o0pa3yroT TujpaTHbIE
000JI0UKH, a pacKIMHUBAIOILIEE JCHCTBUE BOJBI MPOSIBISETCS CcuibHee. Macca,
mporperas mapom, Jyuiie (QopMyeTcss NpU TOHMKEHHOW BJIAKHOCTH PacXoJ]
MOIIIHOCTH TIpH (popMoBaHuu cHIKaercs Ha 20 25 %. mpou3BOUTENHHOCTD MPOIIECCOB
noBbimaerca Ha 8-10 %, cpok cymku cokpamaercs Ha 40-50 %. [Ipu HarpeBe rIMHBI
pacxon napa cocrasiasieT 40-50r Ha | kr Macchl.

Jlis cMenieHusi KOMIIOHEHTBl MacChl M YBJIQKHEHUSI UCHOJb3YIOT OJHOBAJIbHBIE WU
JByX3aJbHble TIJIMHOMEIIANKHU. llepeMeninBaHnre OCYHIECTBISIETCS JIOMACTSMMU,
HACaXEHHBIMH Ha BaJl, CO CKOPOCThIO 10 3 5 00/mMuH. [IpeObiBaHME Macchl B CMECUTENE
cocraBisier 2-3 MmuH. OKOHuaTenbHass 00pabOTKa MacChl MPOBOJUTCS B Bajblax
TOHKOT'O [TOMOJIA.

VYBiaXHEHUE CyXUX MOPOIIKOBBIX ITMH U MAacC UMEET CBOU OCOOCHHOCTH, TaK KaK OHO
He3HauuTenbHO (Ha 2-3 %)B 3ToM ciydae BOQY CHIBHO PacHbUISIOT M YBIIAKHSIOT
napom. [Ipu 06paboTke TIIMHSIHOTO MOPOIIKa MAPOM BIAXKHOCTB €ro Bo3pactaet 10 10-
14 %, a Temneparypa no 50- 60"C. Pacxon napa - 140-150 xr ma 1000 mt. ceipiia.

[Tpu 6wLresrcU6aHUU Maccbl TIPOUCXOAUT OoJiee MOJHas TUApATalus TJIMHUCTBIX
MUHEPAJIOB, YCPEIHEHUE BIAXXHOCTU Macchl. [Ipy 3TOM MOBBIIAOTCS IUIACTUYECKUE
cBoOicTBa IHH. [IpoI0IKUTENBHOCTh BBUICKUBAHUS ONPEACIISETCS C YI€TOM XUMHKO-
MHUHEPAJIOrM4eCKOr0 COCTaBa MCXOAHOrO ChIpbs. Ilocne BbUIEKMBAHUS IOBBIIIAETCS
IPOU3BOAUTENLHOCTh  TJIMHONEpPEpadaThIBAIOIIETO0  O0OpPYNOBAaHUS,  YIyYILIAIOTCA
CyIIWJIbHbIE CBOWCTBA TJIMH, NOBBIMIAETCA TNPOYHOCTh CYXUX M OO0O0MOKEHHBIX
WU3JICIINH.

Ha 3aBomax, mnepepabaThIBAOIIMX TJIMHUCTOE ChIpbe B OOJBIIUX O0OBEMaxX U
BBIYCKAIOINX 3(PPEKTUBHBIE KEPAMUUECKUE U3/EIUs, BbIIC)KUBAHUE LIEI€CO00Pa3HO
IPOBOAUTD HA JIBYX CTaUSX IMOATOTOBKH MacCChI:

- JUIMTENBHOM - B Oypax Ha MecTe J0ObIYM B Kapbepax;
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- KPaTKOBPEMEHHOM - B II€Xe IMOATOTOBKM MaccChl (B CHEIHUATIbHBIX
TJIMHO3aMaCHUKAaX SIMHOTO U CUJIOCHOTO THUIIOB).

[IpombInuieHHbIE eMKOCTH (cuiiockl) OT 25 no 350 M oOecneyuBarOT BBUICKUBAHUE
nepepadOTaHHOM M YBIIAXKHEHHON MacChl OT 5 710 24 4 M HECKOJIbKHX CYTOK.

Lenb saxyymmuposanus maccel - ynaaeHUE BO3AyXa, KOTOPBIM, aacopOMpOBAaHHBIM
MOBEPXHOCTHIO TJIMHSHBIX YACTHL, 3aMEJISIET CMAauMBAaHUE WX BOJIOM, MPEMSTCTBYET
PAaBHOMEPHOMY YIUIOTHCHHIO MAcCChl, CIIOCOOCTBYET pacHIMpeHHI0  Opyca  IpHu
BBIXOJIE M3 MYHIIITYKa, oOpa3zys TeM CaMbIM

MUKPOTPEILIMHBI, BBISBISIONIMECS MPU CYLIKe U 00xure uznenuit. Kpome Toro, Bo3ayx
MPENATCTBYET MPOHUKHOBEHHIO BIIATM B IMOPBI TJIMHBI, Pa3beAUHSAS YACTHUIIbI TJIMHBI,
TaK KakK JIEWCTBYET B Macce€ KaK OTOIIMUTENb, YTO OCOOEHHO CHMXKaeT (HOPMOBOUYHYIO
CIIOCOOHOCTH TIIMHAHBIX Macc. Ero konudectBo B rinHax CpeaHeii miacTuyHOCTH 2-3
% 1o obbeMy, y Tomux 3-4 %, claHIEBbIE TJIMHBI COACPKAT HE3HAUUTEIHLHOE €ero
KOJMYECTBO.  IO3TOMY  BakyyMUpoBaHME  MX  HeuenecooOpaszHo.  Ilocne
BAKYyMHPOBaHUs B IinMHE octaercs 110 0,5 % Bo3ayxa.

BakyymupoBanne mpoBoautcs 1pu  paspsbkeHun  84-96  klla, coszmaBaemom
BaKyyMHBIMU Hacocamu. [IJTOTHOCTH ChIpiia U3 BaKyyMHUPOBAHOM MacChl MOBBIIIACTCS
Ha 6-8 %, KOA(D(HUIHMEHT BIATONMPOBOAHOCTH yMeEHbImaeTcs B 1,5-3 paza, uyro |
VJIMHSET CPOK CYIIKHA, OCOOCHHO W3 IJIACTUYHBIX TIUH. Bo3ayiiHasi ycajka ceipiia
BaKyyMHPOBAaHHOW Macchl CHIXkaeTcs na 2,5-3,5 %. mpoYHOCTh BO3pacTaeT MOYTH B 2
pasa.

TEMA Ilnactuueckoe popmoBanue
Haznauenue niacmuueckozo ¢ghopmosanus - npuaatb Gopmy, pazmep, MIOTHOCTh U
HEOOXOMMMYI0 TPOYHOCTH Tmonydabpukary. HempeMeHHBIM YCIOBUEM SIBIISIETCS
UCIIOJIb30BAHUE BSI3KMX MAcCC, Y KOTOPBIX CyMMa CWJI BHYTPEHHErO CILEIUICHHUS
(kore3ust) OoJibllie CHUJIBI CHEIUIEHUS € padodeil MOBEPXHOCTHIO (HOPMYIOILIETO
obopynoBanusi (aaresusi), a Kod(POUUMEHT BHYTPEHHETO TpeHUs  OoJblie
koa(dduienTa BHemHero TpeHus. @POpMOBaHHE MOXKET OCYUIECTBISTHCA U3
(GKECTKMX» M TUIACTHMYHBIX Macc. [Ipyu MCHOIb30BaHUM BBICOKOBS3KUX YKECTKHX Macc
TpeOyroTCs OOJIbIIME 3aTPaThl SHEPIUU Ha (POPMOBAHKE U YCUJIEHUE KOHCTPYKTHUBHBIX
y370B (hopmyromux mamuH. [Ipu Takom GopMOBaHUM BIAKHOCTh MAacChl COCTABIISET
12-16 % wu chipenr MOKeT 0e3 CYIIKK HampaBisAThes Ha 00xur. JKectkoe popMoBaHue
He TIPUMEHSIETCS JUIsl U3TOTOBJICHUS MMYCTOTENBIX KaMHEl mycToTHOCThIO Oosee 20 %.
[Tpu hopMoBanuu HU3AETUIN U3 MIACTUYHBIX MAaCC MPOYHOCTh CBEXEOT(HOPMOBAHHOTO
ceipia cocrasisger 0,3-5 MI la, Torna kak npu 0ObIYHOM IUTACTHYHOM (DOPMOBAHHUU -
0,2 MIla. Ycanka Takoro ceipiia He peBbImaet 5 %.

dopMoBaHHE KUPNUYA M KEPAMUUECKHX KaMHEH OCYIIECTBIISIETCS JICHTOYHBIMU
npeccaMy pa3iMyHBIX KOHCTpyKuui. Ilpomecc mnactuueckoro ¢GopMoBaHuS Ha
JICHTOYHBIX IIHEKOBBIX IMPECCaX XapaKTEpU3YETCs CIIOKHBIM XapaKTepOM ABUKEHUS
KepaMHUYeCKOM Macchl B TMpecce, HEPaBHOMEPHBIM VYIUIOTHEHHUEM €€, HaJudyheM
ne(EeKTOB  CTPYKTYphl, OOYCIOBJICHHBIX aHU30TPONHUEH KOMIIOHEHTOB MAacCChl,
NOJBW)KHOCTBIO BOJIHOM Cpelbl W OJIHOCTOPOHHUM MPUJIOKEHHUEM, JaBJICHUS.
Crpykrypa MacChbl XapaKTEepPU3YeTCs PACIOJIOKEHUEM KOMIIOHEHTOB MAcCChl
Oecrnops0uHbIM 00pa3oM. Y JIMHEHHbIE U MUIOCKUE YAJIMHEHHbIE YacCTHIIbl MacChl -
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CBOPAUMBAIOTCSL 0OJIee MJIMHHON OChbIO MO HAIMpaBICHUIO JABUXKEHHUS Macchl (puc. 4).
[Tpu 0Opa3oBaHUM TIOCKOCTEH CKOJIBKEHUS B ATHUX MECTax OCIa0JIIeTCsS CIEITICHUE
YaCTHUI[ MAacChl, HAOJFOMACTCS KOHIICHTPAIWS TJIMHUCTBIX YaCTUIl W CHIDKCHHE
COJIep>KaHMs 3epeH KBapila U Ipyrux oromutencil. [locaeacTBUsI TaKOro paccioeHUs
BBIXO/ISIIETO U3 ITHEKA TJIMHSHOTO Opyca MPOSBIIIOTCS TIPH CYIIKE U O0XKUTE B BUJIC
KPYTrOBBIX M S-o0pa3Hbix TpeniuH. [IIHEKOBBIC JIEHTOYHBIE TPECCHl OCTAIOTCS 10
HACTOSIIETO BPEMEHH OCHOBHBIMU (DOPMYIOIIUMH MalTiHAMH, TIOCKOJIBKY MaTepral B
HUX TPAHCIOPTUPYETCS, YIUIOTHAETCS, HHTEHCUBHO MEPEMEIINBAETCS, IPOMUHAETCS U
TOHU3UPYETCS.

Puc. 4. Cxembl 00pazoBaHus 1€EKTOB CTPYKTYPHI PU (HOPMOBAHUHU:
a-TIepBOHAYAILHOE CTPOCHHUE MACChl; O-yHMOPSJIOYCHHUE MAACMUYHbLIX YACTHL  B-
o0pa30oBaHUe MIIOCKOCTEH CKOJIbKEHUS

JlenTOUHBIE MPECCHI OBIBAIOT 0e3BaKyyMHBIC u BAKYYMHBIE.
[IpousBoauTenbHOCTh KojeOseTcss oT 4 no 20 ThIC. WITYK B Yac, mnorpedssemMas
MOITHOCTB OT 55 110 150 kBT {puc. 5.) OCHOBHBIMU y3J7aMU Mpecca SIBISIOTCS: KOPITYC,
IIHEKOBBIA MEXAHU3M, NMPUBOJ, TOJIOBKA, MYH/IILITYK.

Kopnyc npecca 0viBaeT NMIMHAPUYECKUN, KOHUYECKUM U CTyNeHYaThld. OTHOIICHUE
TJIOIIA/IA TTOTIEPEYHOT0 CEUCHUS KOpIyca mpecca U KUpIuda JI0KHO ObITh:

l " l V'
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Puc. 5. Jlentounsrii 6e3BakyymHbIi ipecc CM-294: 1 - mpuemHbIif JIIOK: 2 -CTaHWHA; 3
- KOpITyC; 4 - TOJIOBKA; 5 - MyHIIITYK; O - Baj; 7 - JIONAacTh BUHTA

- He 6osee 6 (muameTp Kopiryca 10 500 MMm);

- He MeHee 2 (auametp kopmyca 110 300 Mm).

[Ipu dbopmoBaHuM u3nenuil ciaokHOM (HOpPMBI (KAMHH) OTHOLIEHUE JOJKHO OBITH B
npenenax 1,2-1,5. Jlnuna kopmyca cocrtaBisier 750 MM npu nepepabOTKe BBICOKO
IaCTUYHbIX TIMH U 600 MM (KOpOTKMH Kopmyc) npu (OpPMOBAaHUM TOUIUX TJIHH,
KOTOpbIE XOPOIIO YIJIOTHsOTCA. sl mpenoTBpallieHuss TpOBOpauMBaHUS MacChl B
KOpIyce mpecca JeNaloT LUIMIbI, BBICTYIbl HJIM YCTAHABIMBAIOT KOHTPHOXXU Ha
OOKOBOI MTOBEPXHOCTH.
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[lInekogwiti mexaHu3m BBIOJIHSAET TPU (PYHKIIMU: TPAHCIIOPTUPOBAHUE, YIUIOTHEHUE,
npoJaBiuBaHue. Macca MNpoOAAaBIMBAETCS 4Yepe3 TOJIOBKY M MYHJIHIYK IIpecca.
OCHOBHBIM OpPraHOM 3TOr0 MEXaHU3Ma SIBJISIETCSl IIHEK, BUTKA KOTOPOTO BBIMOJHSIOT
KaXAyl0 U3 3TUX (GYHKIUA. YIUJIOTHAMONIAs 4YacTh IMHEKa 3aHuUMaeT 1,5-2 BUTKa
(BpIIIOpHAs TOJIOBKA IIHEKA). Buwipasnuearowee npocmpancmeo - MPOCTPAHCTBO OT
BBITIOPHOM TOJIOBKM JI0 Hayajga MYHAIITYKa. YCTpaHEHHE MPOBOPAYMBAHUS MACChl B
IIpecce U €€ MeperpeBa JOCTUraeTcsl MoAOOPOM ONTUMAIBHOrO IIara mHeka (puc. 6).
ONTUMAaJIbHOE JABJIEHUE JI YIUIOTHEHUS! MACChl U3 MUIACTUYHBIX TIMH cocTasisier 0,2
-0,3MlIla, y manomnactuunbix g0 0,8-0,9 MlIla. KpuBasg pacnpenesieHuss BEJIMYMH
JaBJIeHUs MO JUIMHE IIHEeKa TNpuBeleHa Ha puc. 6. Pabouue ydacTku Tmpecca:
BBIPABHUBAIOIINIA; BBITTOPHOM TOJIOBKU; KOHTPHOXEH;
VIUIOTHSAIOIMA;coOupaTuenbubpii  [lpu  dopmoBanum  u3genuii W3 KECTKHX,
BaKyyMUPOBAHBIX. MAaJIOCKHUMAEMbIX MAacC IeJIecCO0Opa3HO TPUMEHSTh  IIIHEK
MOCTOSIHHOTO JuameTpa W mara. [Ipu gnuHe mHeka, paBHOM 4-6 ero auamerpa,
obOecrieunBaeTCsl JOCTATOYHOE JaBlieHHE (POPMOBAHMS MPU HAUMEHBIIEM CTPYKTYpe
oOpazoBanuu B ceipue. [ dopmoBaHUS — TPYAHOYIUIOTHSIIOIIMXCS — TJIMH
1[eJecO00pa3HO IIHEKOBBIM Bajl JedaTb C pa3pblBOM MEXKAY JIONACTAMH, € HUX
HEOOJIBIIINM IIarOM U HAKJIOHOM BIIepe[l. [ TMHBI, KOTOpbIE JIETKO U PaBHOMEPHO
VIUIOTHSIIOTCS,  (QOPMYIOTCSI Ha  TIpeccax C HEMPEpPbIBHBIM IIHEKOBBIM BaJIOM,
UMemuM 3,5-4,5 BUTKaA C YBEJIIMYEHHBIM YIJIOM LIMKIIOHA Jomnactei Brepen Ha 30°.
CKopoCTh JIBHOKEHUS TJIMHSAHOro Opyca/7,5 M/MHH M MOXET OBITh JIOBEJCHA
o 17-21 w/MuH y TpeccoB ¢ MPOM3BOAUTENBHOCTHIO 15-18  ThIC. MmITYK
YyCIOBHOTO KHprnuya B 4yac. [lpu popmoBaHuM KepaMHUUYECKUX KaMHEH CIIOXKHOTO
npouis MPUMEHSIOT MTHEKOBBIM MUJ C JBYX3aXOJHBIMU JIOMACTSIMHU, 3a30p MEXIY
KOTOPBIMM U KOPIIyCOM IIpecca He ,JOJDKEH NpPEBbIIIaTh 3 MM, MHAa4Y€ BO3MOYKHO
oOpaTHOE IBIKEHHE MAacChl M CHIDKEHHE MpousBoauTerabHocTH. [lpu dopmoBanuu
KepaMHUYECKHX KaMHEH 3a30p YMEHBIIAIOT 0 2 MM.
CkopocTh BpamieHus ITHEKoBoro Baiga 18-50 o00/muH, a oOecmeunBaromias
MAaKCUMAJIBHYIO TPOU3BOJUTENIBHOCTh NpPHU BIaxHOCTh Macc 18, 21 wu 23 % -
cootBeTcTBeHHO 24, 40, 50 06/MuH. [Ipom3BOAMTENHHOCTh MpECCa YBEIUYUBACTCS
MPONOPLUHUOHAIBHO PAANYCy IHEKA B TPEThEU CTEICHHU:

Q- k-R3.
[Tpu popmoBanum u3AeNUl U3 YIPYTUX MacC, 3HAYUTEIHHO PACHIUPSIONIUXCS MOCIHE
BBIX0JIa U3 MYHIITYKA, BaJly IPEAat0T MEHBIIYIO YaCTOTY BpaIllCHHUS.
XapakTtep IBMKEHHUS MACChl B 3arpy304HOM, CPEJHEW WM BBIIOPHOM 4YacTsIX Mpecca
HeoMHAKOBbIM. Hambonbliee nBMkKeHHWE Yy BHYTPEHHEH MMOBEPXHOCTH KOpIIyca,
HaUMEHbBIIee Yy CTYNHUIBl IIIHEKA, YTO BBI3BIBACT pacciioeHue Macchl (puc. 7).
BreimopHas wacTh Tmpecca BbIJaeT MacCy B TOJIOBKY B BHIE OJIHO-, JIBYX-H
TPEX3aXOAHBIX CHOUPATICH B 3aBUCUMOCTH OT KOHCTPYKIIMM BBIITOPHOM JIOMACTH,
KOTOpas TMpuAaeT HauOoJiblliee MYJbCUPYIOIIEe JIB)KEHHE TMpPU OJHO3aXOHOM
KOHCTPYKIIMU U HAaWUMEHbIIIEe TTPU TPEX3aX0IHOM.
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Puc. 7. Cxema pacnpenesieHusi CKOPOCTEN IPU TEUEHUU MacChl B TOJIOBKE JIEHTOYHOTO
npecca

KOpPOTKOM (a); JIMHHOW (6); OoNTUMaIbHOW JUIMHBI (B) U KOHYCHOCTH: 1 - KpuBas
CKOpOCTEH,

SBJISIIOIIASICSL  CJICACTBUEM BIIMSIHUS YCWJIMH, CO37aBaeMbl™ IITHEKOM; 2 - KpHUBas
CKOpOCTEH,

SIBJISIIOINASICSL CIICACTBUEM BJIMSIHUSI JIJIMHBI TOJIOBKU; 3 - pe3yJIbTaTUBHAs KpUBas
CKOPOCTEMU

lonoska npecca, B KOTOpOW VyIUIOTHSETCS Macca, ObIBaeT KOHHUYECCKOM,
OWIMHIPUYECKON W TUIOCKOM B BHJE IUIMTHI. Y KOHHMYECKOHW IUIONMIA[b BBIXOJHOIO
oTBepcTUsi B 2—4 pasza MEHbIIIE, YeM BXOJHOTO, YTO NPH MaJIOW JJIMHE TOJIOBKH
CO3MA€T JIOCTATOYHBIM YKJIIOH BHYTPEHHHUX IUIOCKOCTEH JJI1 YIUIOTHCHUS MAacChl.
CuuTaercs, 4TO JJIMHA TPECCOBOM TOJIOBKM JOJKHA COCTaBisATH oT 66 mo 80 %
nvaMeTpa 1Heka. [lonepedynoe cedeHune Bxoja B TOJIOBKY Mpecca J0JbKHO B 1,5-2 pasa
MIPEBBIIATH CEUEHUE MYHAUITYKa. B mpeccax mpou3BOAUTENBHOCTHIO 16-18 ThIC, IT.
KHpIIMYa B Yac JIOMYCTUMOE yCuiue npeccoBanus coctaniseT 8-10 Mlla. B oObrynbIx
rpeccax Co3/aBa€MO€ YCUIIME 3aBUCHUT OT BIAXHOCTH U TIJIACTUYHOCTH MaCC:

- mIacTWU4Has BIIaXXHOCTHIO 19-27 % - 0,4-1,4 Mlla;

- MOJTY>KeCTKas BIaKHOCThIO 15-20% - 1,4-2,2 MIla;

- ’KeCTKas BJIaKHOCTBIO 12-16% - 2,5—4,5 MI]Ia.
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Jnst popMoBaHUs U3IEIUNA U3 TOIIMX TVIMH JIMHA MPECCOBOM rojioBKU ObiBaeT 10 300
MM, TIPU HCIOJIB30BAHUU IUIACTHYHBIX - A0 200 MM, JerkohopMyromuxcs -
KOHUYECKYIO F'OJIOBKY 3aMEHSIOT HA MNIOCKYIO INIUTY TOMHUHON 30-50 MMm.

MyHnowmyxk Tipecca TpeIHa3HauCH ISl PUIaHUS U3ICITUAM TOYHBIX Pa3MepoB, POPMBI
U JOTIOJTHUTENBHOTO YIIOTHEHUS TJIMHSHOTO Opyca. Ero xoHCTpykmms ompenensieTcs
CBOMCTBaMH CHIPbsI ¥ BUAOM (hopmyembix u3nenuii. OHu ObIBAIOT;

- METAJUIMYECKUE;

- JICPEBSIHHBIC;

- IUIaCTMacCOBBIC.

VYkioH cteHok, %: BepxHed 12-15, HmwxkHeit- 10-12, 60k0oBbIX TODKEH OBITH B 2-2,5
paza OoJbllle YKJIOHAa BepxHeW W HIkHeH cTeHok. Ilpum pacuere ero pasmepos
YUYUTHIBAIOT OOIIYIO0 YCaAKy M3JEIHM U BO3MOXKHOE pacuiupenue Opyca Ha 1,2-1,8 %.
MyHAIITYKH, COOTBETCTBYIOIIME CTPYKTYPHO-MEXaHMYECKHUM CBOMCTBaM  TJIWH,
CIIOCOOCTBYIOT MOBBIIICHUIO MPOU3BOAUTEIBHOCTH mpecca Ha 7-10 % M CHMXKEHUIO
pacxoja siekTposHeprun Ha 12-15 %. Ilpu dopmoBaHnM Ha OMPOTATKUBAHHE MAaCCHI
yepes MyHImTYK pacxoxyercs 20-50 % momrHoct mpecca. C IHENIbI0 CHHUXKSHHS
TpeHUs1 Opyca B MYHIIITYKE €ro OpOIIAIOT BOJAOW WIIM 3MYJIbCHUSIMU Ha Maciax. Jlis
ATOTO BHYTPHU MYHIIITYKAa UMEETCs HeOobIas dentys. Pacxos oTpadoTaHHBIX Macen
(aBTOonm + kepocuH) coctapmsger 0,3 1 Ha 1000 mT. kupnuya. [[muHa MyHIIITyKa
COCTABJISICT VIS TJIUH, MM;

- . MaJiortacTuuHeIx -220-300;

- cpeanemactuyHbX - 200-260;

- BBICOKOIUTAaCTHYHBIX - 160-240.

Jlnst  dopmoBaHUS JBIPUATOTO KHUPMHUYA M KEPAMUYECKUX KaMHEH TNPUMEHSIOT
KOPOTKHE MYHAIITYKA C MajJbiM YKIOHOM IOBEPXHOCTEH, YIJIOTHEHHE CO3Jal0T
KEpHBI, COTPOTHBJICHHE KOTOPBIX B 3-5 pa3 Oosbie 60koBOro 3penus (puc. 8). s
MPOJIICHUST CPOKa CIIYXKOBI KEPHOB WX H3TOTOBJISIOT W3 HM3HOCOCTOMKHX KapOuI
Bolb()pamMa W APYTHX TBEPIBIX MaTepHaloB. B KadecTBe OOJMIIOBKM MYHIIITYKa
UCIIOJIB3YIOT TJIMHO3EMHUCTYIO (KOPYHIOBYIO) KEpPaMHKYy, BO3MOXKHO TPUMCHCHHE
HEMJIOHOBBIX MYHJIITYKOB, KOTOpble HE TPeOYyIOT OpOIICHHS H3-3a CBOEH TJaIKOMN
TTOBEPXHOCTH.

02 —— o 85 b
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Puc. 8. Mynmamtyk nns opmMoBaHUS CEMHUIIENEBBIX KaMHEH: a - BUJ C Topua U
TOPHU30HTAITBHBIN

paspe3; 0 - ckoba ¢ kepHamu; 1  MYyHAIITY4YHas IUIKTA; 2 - KOPIYC MYHJIITYKA; 3 -
rpeOeHb s

pubIeHUN TOBEPXHOCTH; 4 - CK00a; 5 - KepH 0 JaepkaTenu (CTEpKHHU); 6 — KEPHBI

bpax u eco npuuunsl ipn TIIACTUYHOM (POPMOBAHUU:

-  HaJIM4YME B M3JIOME€ CbIpUAa OTIEIbHBIX IIPOCIOEK WM  BKIIOYECHUHN
HEMpOopaOOTaHHOW TJIMHBL, a TaKXe MEJIKUX KaMHed | JApyrux M[puMecei
CBUJIETEIBCTBYET O HEJOCTATOUYHOM NEepepadOTKe TIUHBI (YBEIUYCHHBIA 3a30p MEXKIY
TJIAJKUMH BaJIKaMU TOHKOTO TTIOMOJIa MaccChl);

- HAJPBIBBI HAa YIJIaX U HA IOBEPXHOCTH TIUHSHOTO Opyca (3aupbl) MpU BBIXOJIE U3
MYH/JIIITYKa YKa3bIBAIOT HA HEYJOBJICTBOPUTEIBHOE OPOIICHUE M 3aCOp MYHJIITYKa
WJIU €r0 U3HOC;

- OOpBIB peXyIIeH MPOBOJOYHOU CTPYHBI U IIEPOXOBATHIN pe3 yKa3bIBAIOT Ha
3aCOPEHNE MACChl KOPHSIMH PACTEHUN U KAMEHHUCTHIMU BKIIFOUEHUSIMU,

- MeperpeB Macchl U pacTPECKUBAHUE Opyca BO3MOXHO MPU MPOBOPAUYUBAHUU
MAaccChl B IIPECCE U HENOCTATOYHOM €€ YBJIAKHCHNH;

- CTPYKTYPHBIC TPEIIMHBEI B CBIPIIC 8 BHUIIEC S-00pa3HBIX WM KPYTOBBIX
'HACIIOCHUI (CBUJIb) SIBJISIFOTCS PE3YJIbTATOM HEMPABUIIBHOTO pekruMa (POpPMOBAHMSI.
BaxxnelmmMu MeponpusTUsIMU 17151 yCTpaHeHus! 1e(PeKToB HOpPMOBAHHUS SIBISIOTCS:

- COBEPLICHCTBOBAHMUE I'OJIOBKH IPECCA U MYHAIITYKA;

- 3aMeHa OOBIYHOM MPECCOBOM rOJIOBKH IBYXMYH/IIITYYHOM;

- IpUMEHEHUE BUOPHUPYIONTUX PEHIETOK M YMEHbIIIEHHE UMU BHYTPEHHETO
TPEHUS;

- MapoBO€ yBIAXXHEHUE (MapONpOTPeB) TJIMHBI YBEJIUYMBAET €€ CIIOCOOHOCTD
BOCCTAHABJIMBAThH CTPYKTYPY M YMEHbBIIAET 00pa30BaHUE CBUIIEBATOCTH.

Tewma. ITonycyxoe npeccoBanue

[Tonycyxoe  mpeccoBaHMe  KHUpNMYa  MMEET  psj  MOPEUMYIIECTB  TMepen
MJIACTUYECKUM:

- yCTpaHsIeT JJIUTEJIbHBIA U CIIOKHBIN MPOIIECC CYIIKH;

- JUIMTEJIbHOCTh MPOU3BOJCTBEHHOI'O IIUKJIA COKPAIIIAETCS MIOYTH B JIBa Pa3a;

- W3JeNUA UMEIOT MPaBWIbHYIO (GopMy U Oojiee TOUHBIC pa3Meph;

- OHH JAIOT 3HAYUTEIHHO MEHBIIYIO YCAAKY MPU OOKHUTE.

[Ipy MOArOTOBKE MAacC MOYHO KMCHOJIb30BaTh TOIIME U MAJIOIJIACTUYHBIE TJIUHBI, a
Takke 30/bl, OUIakd U Ap. CTPyKTYpHO-MEXaHMYECKHE CBOWCTBA MDACIHM
bopMHPYIOTCS 6 TIEPUO]T YIUIOTHEHHUS MPECC-TIOPOIIKA M 3aKaHYMBAIOTCS MPU O0KHUTE
VYIUIOTHEHHE  MOPOIIKOOOpPa3HOM  MacCchl MPU  TPECCOBAHUHM  COMPSIKCHO C |
MPEOIOJICHUEM CHUJ BHYTPEHHETO TPEHUS MEXIy YacTHUIlaMU M HE0OXOIUMOCTh
yAQJICHUsI BO3yXa, KOTOPHIN MPENATCTBYET YIUIOTHEHUIO U CBS3BIBAHUIO YACTHUII MPU
OTHOCUTEIBHO Majoi BJIAXHOCTU MAacChl. YTUIOTHEHHE IMOPOILIKOB COMPOBOXKIACTCS
(bU3UKO-XMMUYECKUMH TIPOLIeCCaMH, B KOTOpPbIX ywacTByeT Bcs cuctema (T K:I)"
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TBepaasi ga3za - MUHEpaJbHbIC YACTHUILIBI, KUAKAS BOJA, razoo0pa3Has - BO3AYyX.
KadecTBO nmpeccoBaHusi KUPIIUYA 3aBUCHUT:

- OT CBOWCTB IOPOIIKA;

- peXuMma MpPeCcCOBaHMUS;

- YCIIOBHMI NPWJIOXKEHUSI TaBICHUS U €r0 BEJIUYUHBI.

[IpaBuibHBIl  1OAOOP  3epHOB020  cocmasa  OOECNEYMBAaeT  MHUHUMAIbHOE
comepkanre Bo3ayxa B mopomike (1o 30 %), HauMEHBITYyI0 O0OBEMHYIO TUIOTHOCTH
U3JIeTTUI TIPU HauBBICHIEH UX MPOYHOCTH U IOCTATOUHON MOPO30CTOMKOCTH.
Coinyuecms  (n008UNCHOCMb) TIOPOILIKOB OMpEAeNsieT CHOCOOHOCTh HX OBICTPO
3aMoJHATh Tpecc-POopMbl pa3NuyHOM KOHCTPYKIMU. OHa 3aBUCUT OT 3E€PHOBOTO
coctaBa, (opmbl  3epeH, OOBEMHOW  IUIOTHOCTH, HAJIU4YUs B  IOPOIIKE
WIACTUPUIUPYIOMKUX JA00aBOK, BIAXKHOCTHU, COJEPXKAHUS TbUIM, IIEPOXOBATOCTH
MOBEPXHOCTH YACTHI] U CUJI CLEIUICHUS. YTOJ €CTECTBEHHOIO0 OTKOCAa KEPaMHYECKUX
OpoIKoB cocTasiser 30-40".

Brasicnocms nopowka coctabisier 8-12 %. Bnara yMeHbIIaeT Cuiibl BHYTPEHHETO
TPEHUsSI TPU TMPECCOBAHUHU, CIOCOOCTBYEM OOJbIIEMY CHEIUICHHIO YacTUIl U
VIUIOTHEHUIO MOPOIIKA, CHIXKAET MPECCOBOE JIaBJICHUE, MOBBIIIAET KaueCTBO ChIpla U
TOTOBBIX U3JEITUM.

IIpocpes nopowka mniepen MPEeCcCOBAHUMEM INOBBIMIAET €r0 IUIACTUYECKHE CBOWCTBA,
CIIOCOOCTBYET CHWXEHHUIO IPECCOBOTO [JABJIEHUS, CHUXKAET H3HOC MHpecc-PopM.
Cuuraercsi, 4TO HarpeB Macchbl MpU IpeccoBaHnM Ha Kaxaele 10"C paBHOLIEHEH
MOBBIIIEHUIO €€ BIaXXHOCTU Ha | %. [[ns onTUManbHON BIIAXXHOCTU IPECC-TIOPOLIKA
BBIOMPAIOT COOTBETCTBYIOIIEE ITPECCOBOE JaBIICHUE.

Peoicum npeccosanus nMeeT orpoMHOE 3HAUEHUE U BIUAET Ha KauecTBO uagenuil. [log
PEKUMOM MPECCOBAHUS TOHUMAIOT:

- IPOJOJHKUTEIBHOCThH MTPECCOBAHMS;

YCJIOBUS IPUJIOXKEHUS JTABJICHUS -0JTHO- UJIU ABYXCTOpOHHEe (puc. 9);

- €ro XapakTep: MTHOBEHHOE, IEpPEMEHHOE, HapacTaloLlEe;

BEJINUMHY JaBJICHHUS.

Pexxum mpeccoBaHMs yCTaHABIMBAETCS B KaXJAOM OTHAEIBHOM CiIy4ae W 3aBUCHUT OT
CBOMCTB CBIpbsSl, KayecTBa IPeCcC-MOpOIIKa (3€PHUCTOCTh U BJIAXKHOCTh) M BHUJA
npeccyeMbix uzaenuit (puc. 10).

CrerneHb YIJIOTHEHUS XapaKTEPU3yeTCsl KO guyuenmom cocamusi, T. €. OTHOUICHUEM
TOJIIIIMHBI CJIOSI 3aCHITIAHHOTO B (DOpMY MOPOIITKA K TOJIIMHE CIPECCOBAHHOTO CHIPIIA.
B 3aBuCHMOCTH OT CBOWMCTB CBHIphS KOI(PGUIMEHT CHKATHS TIUHSHOTO TOPOIIKA
usmensiercss ot 1,5 mo 2,5. Torna rmyOuna 3achinku (GOpPMBI OTIPEEETCS KakK
npousBefeHUe Kod(uimeHTta CKaTus Ha  BBICOTY OTIPECCOBAHHOTO U3JIEIIHS:
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Puc. 9. HanpaBneHHOCTh TIpeccOBaHUS: a - OJHOCTOpPOHHEEe, O  aBycTOpoHHee: | -
(bOpMBI; 2 -TIOABMIKHBIC MITAMITBI; 3 - TPECCYEMBIN TTOPOIIOK
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60 i~ | |

\Q 4 ‘EE\_‘ =
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0 25 50 75 100 125 150
YiensHoe faRTeHye MpecoBaHMs, KT/cM 2

Prc. 10. 3aBHCHMOCTE MEXITY OCANKOH 1 YACTbHBIM AABICHHEM IPECCOBAHMA MIKHIHOIO NOPOLIKA

TIPH €0 BIaXHOCTH, B %: 1 —0,004; 2 -8,1;: 3 -11,15: 4— 13,25: 5—15.95

Puc. 10. 3aBucuMocTb MEXKIYy YCaJKOM W YIEIbHBIM [aBJICHUEM IIPECCOBAHUS
TJIMHSHOTO TTOPOIITKa TpH ero BiaaxHoctH, B %: 1-0,004; 2-8,1; 3 -11,15; 4- 13.25; 5 -
15,95

H3AC=KCX*HCBbIP

IIpooonscumenvrocms npeccosanusi TOMHKHA ObBITh MUHUMAJIBHOM, HO JOCTaTOYHOU
JUIS yIaJIeHusl Bo3ayxa u3 mpecc-topomka {0,5-3,5 c). JlaBiaeHue 3ampeccOBaHHOTO
Bozayxa (0,6-2 MIla) u BoAbl SBIAETCS OJHON W3 MPUYUH YNPYTOro pacuIupeHus,
BBI3BIBAIOIIIETO PACCIOCHUE U3JICJMA U TMOBBIIMICHHBIA PacxoJl MOIIHOCTH MpHU
npeccoBaHu. Mepbl 00pbOBI C BPeTHBIMU ACHCTBUSIMH BO3AyXa:
- yBEJIMYEHUE BPEMEHM IpeccoBaHus 110 1,5 ¢;
- IBYXCTOpPOHHEE MPUIIOKEHUE JABIICHHUS;
- NPUJIOKEHHUE JABJIEHUS C OCTAaHOBKaMU (May3amu);

MHOTOCTYIIEHYaTOE MPECCOBAHUE:

MOBBIIIEHNUE BJIAXXHOCTH MOPOIIIKA;
YCTPOMCTBO OTBEPCTUI B CTEHKaX (POPMBI U IITAMIIAX JIJIsl yAaJEHUs BO3/1yXa;
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- BBO/JI OTOIIAIOIIUX 100aBOK;
- BaKyyMHPOBaHHE MPU PECCOBAHMH.
[IpeccoBoe naBnenue cocrasisier 15-50 Mlla. UpesmepHoe naBieHuUE NTPUBOIUT K
pacciIoCHUI0 ChIpra (IepenpeccoBKa), B OCOOCHHOCTH M3 IUIACTHYHBIX TJIHMH. Ilpum
HEJIOCTAaTOYHOM JIABJICHUU CO3JACTCS PBIXJIAs CTPYKTypa, CHUKAETCS MPOYHOCTHh H
ChIpIla, U TOTOBBIX u3nenuid. CpeaHee yaeabHOE NaBICHUE MPECCOBAHUS COCTABIISIET,
MIla:
- 7,3-9,8 i1 IIaCTUYHBIX TJIMH;
- 11,7-14,7 nns TSKENbIX CYTIIMHKOB,;
- 12,7-14,7 nns CyrJIMHKOB, JIECCOB.
C TOBBIIICHUEM BJIAKHOCTH mpecc-mopomka Ha 1 % (Ho we Beime 11-12 %)
mpeccoBoe  JAaBieHwe cHwkaotr Ha 1,4-1,9 Mlla (puc. 11). CHmxeHHro
HEPAaBHOMEPHOCTH OITIPECCOBAHHBIX M3JICIHN CIIOCOOCTBYIOT:
- TIOBBIIICHUE BIAKHOCTH;
BBeAcHUE ITAB;
oJ0rpeB npecc-Popmbl;
- JIByXCTOpPOHHEE MPECCOBAHUE.
[Ipeccbl JyIsi  TOMYCyXOro TMPECCOBAHUS pa3leNiAlOT IO CIOCOo0y mepenadu
MPECCYIOMNX YCUIIHAM:
- Ha IIPECChl yIApHOIO JIEUCTBUS,
- pBIYaXXHBIE:
- TUJpPaBJIMYECKHE.
[To HampaBIEHHOCTH TPECCOBBIX YCUITUH - OJTHO- U IBYXCTOPOHHETO MPECCOBAHUS K HO
KPaTHOCTH BO3JIEHCTBUS - OJHO- M MHOTOCTYIEHYaToro mpeccoBanus. HaumbGomnee
pacnpocTpaHeHbl KOJICHHO-PBhIYaKHBIC MPECCHI C IBYXCTOPOHHUM TIPECCOBAHKUEM 6 JIBE
CTajuu. 3arojHeHHe ¢GOPMBI MPECC-TMOPOIIKOM MPOUCXOJUT aABTOMATHUYECKH, C
MOMOIIBIO  3arpy304HON KapeTku. [lomHbIA UK mpeccoBaHus 6 €, COOCTBEHHO
npeccoBanue 2,08 c. lllTammnbl mpecca UMEIOT 3JIEKTPOOOOTpeB. bpak u e2o npuduhbl
TIPY MPECCOBAHUMU:
- TPEIIMHBI PACCIOCHHMS Ha OOKOBBIX IMOBEPXHOCTSAX CHIpIIa OOBIYHO 00pasyroTcs B
pe3ynbTaTe yIpyroro paciiMpeHus, MOCIe CHATHS JaBJICHHUS W HM3BICUCHUS €T0 W3
dbopmbl. YCTpaHeHUto 3TOro Jedexra CrnocoOCTBYET HCMOJb30BAHUE MOPOIIKOB C
BO3MOYKHO OOJIBITICH OJHOPOJHOCTBIO 3€PEH IO KPYITHOCTH, TOBBIIIEHUE BIIAKHOCTH,
WX BaKyyMMHUPOBAaHHC, OTOINECHHE TPYyOO3EPHUCTHIM MAaTE€pUajIOM, CHUKCHUE
MIPECCOBOTO TABJICHUSI, MPUMEHEHHE JBYXCTOPOHHEIO CTYNEHYATOrO 3aMEJICHHOTO
MIPECCOBAHMUS;
- o0Opa3oBaHMEe 3ayCeHEI] M0 KpasM ChIpIla CBSI3aHO ¢ M3HOCOM Tpecc-(popM H
IITaMIIOB;
- BBIPBIBBI HA TOBEPXHOCTH CHIPIIA YKA3BIBAIOT HA MPUIUIAHUE MACCHI K IITaMITy H
HIDKHEH MaTpHIle, YTO SBIISACTCS PE3YJIbTAaTOM IOBBINICHHON BJIQKHOCTH IOPOIIKA U
HEJOCTaTOYHOCTH 00OrpeBa IITaMIla. YCTPAaHSIOT HEIOCTATOK CHCTEMATHYCCKOM
OYHCTKOW MTOBEPXHOCTH IITaMIIa ¥ MAaTPHUIIBI M X CMa3KOM.
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TEMA IIpou3BoACTBO JMIIEBBIX KEPAMUUYECKUX KaMHEN U KUpIHYa
Jluyeevimu Kepamuyeckumu us0enusmu HA3bIBAIOT U3JEIUS, KOTOPbIE B CTEHE
BEITIOJTHSIOT OJHOBPEMEHHO KOHCTPYKTHBHBIE W JeKOpaTWBHBIC (yHKIUH. Takwe
U3JIeTUs TIOJYYWIIN elle Ha3BaHue ghacaonou kepamuxu. JIjis 31aHUNA, BO3BOAUMBIX U3
KUpIMYa M KaMHEW INTY4YHOM KJIAJKOM, JIMIEBOW KUPHUY U KaMEHb SIBIISIOTCS
HanOoJiee SKOHOMUYHBIMU BUJaMU OOMIIOBKH (pacamoB (Tabin. 10). B coBpemeHnHoM
apXUTEKType JMIEBOM KUPNUY TPUMEHSETCS TakKe I OTACIKH HHTEPHEPOB H
OTJICJBHBIX APXUTEKTYPHBIX AJIEMEHTOB 3IaHHM.
OneHky mpuBEJEHHBIX 3aTpaT B Tabu. 10 mpoBoauau mo Gpopmyiie
[I=C+-EK+3/Eo,
rae E=0,12, E,, = 0,10-xo3¢ dburmenTs 3¢ HEKTUBHOCTH.
N3 mannbIix Ta61.10 BUAHO, YTO JOpPOrocTosIas KepaMuieckas oOJMIloBKa ¢dacaaoB
3aHUN MPU SKCIUTyaTaluy B TedeHrne 50 JeT NPUBOAUT K SKOHOMHUHU CPENICTB 3a CUET
CHIDKEHHUSI 3aTpaT Ha oOciyxuBanue QgacaaoB. JINieBoil KUpIUY MOXKET ObITh IPSIMOM
U pOo(UIIbHBIN, OH JOJKEH UMETh POBHBIE MMOBEPXHOCTH, YETKUHN Nnpoduiib, 0e3 cOoeB
U OTKOJIOB. LIBeT m xapakTep oOpabOTKH JIMLIEBBIX MOBEPXHOCTEN OJKEH CO3/1aBaTh
aApXUTEKTYPHYIO BBIPA3UTENIBHOCTD (hacanoB. LIBETOBbIE ONEHKU JOMYCKAIOTCS TOIBKO
B TOM CJTy4ae, €CJId OHU 3PUTEIBHO HE BOCIPUHUMAIOTCS IIPU OCMOTPE CTEHBI U3
OxoHoMuueckas 3PGHEeKTUBHOCTD JIUIIEBON KEPAMUKH (110 JaHHBIM
HUUNCtporikepamukn)

Bun OTICIKH
dacana
[Toka3zarenn npobne |IIXB- |nexopaTuB iaunes
HBIA HBIN as
KaMEeHb Kpack |0eToH Kepa
a MUK
CMeTHass  CTOMMOCTB,|2,03 0,42 (1,55 1,67
IIpUMEHsIC-
Mas B CTPOUTEILCTBE
©)
V neapHbIE 0,60 0,76 (0,54 1,50
KaIlUTAJOBJIOKEHHUS a
IIPOU3BOJICTBO OTICIIKH
(K)
Pacxombl mo(0,145 10,271 |0,11 0,027
cojepkanuto (paca-
108 3a 50 et (D)
[IpuBenennsie 3aTpartsl|3,58 3,26 |2,75 1,95
)
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kupnuya ¢ paccrosHus 10 M, TpemMHbl Ha KHPIHAYE HE JOIYCKArOTCH.
Bononornomnienue He MOMKHO ObITH HIKE 6 % u BbIme 12 %, MOPO30CTOMKOCTh HE
MEHee 25 LUKJIOB, MApKU Y JIMIIEBOTO KHUPIHYA TaKUE K€, KaK Yy OOBIKHOBEHHOTO.
JlutieBo# Kupmud BEIpaOATHIBAIOT 1.C €CTECTBEHHO OKpAIICHHBIM YeperKkoM (acaaHoit
MTOBEPXHOCTH,

2. TJ1a3ypOBaHHBIN, IBYXCIIOWHBIN 1 aHTOOMPOBAHHBIH.

['uHbBI, KCTIOJIB3yEeMBbIE JJIsl POU3BOICTBA JIUIIEBBIX U3/EIUHN, TOJKHBI UMETh HU3KYIO
TEMIlepaTypy M IIUPOKUN HHTEepBa crHekanus. J{ns OOO0XOKEHHBIX U3JAeNui
o0s13aTeJIeH POBHBIA I[BET, MAJI0 M3MEHSIOIIMICS B Tpejesiax Temreparyp oOKura.
['MHBI TOMKHBI OBITH IOCTATOYHO OJHOPOJIHBI IO COCTaBy, 0€3 CoAep>KaHUs BPEIHbIX
MIPUMECE: 3€pEH M3BECTHSAKA, JKEJIE3UCThIX W KAMEHUCTBIX BKJIIOYECHHN MpHU
OTCYTCTBUHU PACTBOPUMBIX COJIEH, BEAYIIUX K MOSBJICHUIO HA MMOBEPXHOCTU W3AeJIHM
BBITIJIABOK, MATEH, HAJIETOB. YHUCIIO MJIACTUYHOCTH TNIMHBI HE MeHee 10.

OO0xuraroT JUIEBbIC W3JIeNUS MPUPOJHBIM Tra3oM. Ha craauu BBIIEPKKH MpHU
MaKCHMAJIbHOW TeMmIepaType B MEYH CO3Jal0T BOCCTAHOBUTEIIbHYIO aTMocdepy, 4To
Ja€T BO3MOXHOCTb MOJy4aTh KUPIHUY KEJIE3UCTO-TEMHBIX TEPPAKOTOBBIX OTTEHKOB U
CIIOCOOCTBYET JIyUIlIel CIIEKaeMOCTH U3ICIIUM.

JluneBoli KUpNUY W KaMHH H3TOTOBJISIOT IJIACTHYECKHUM CHOCOOOM, HO C CYXOH
MOATOTOBKOU TJIMHBL. [ JIMHSHBIE W OTOIIAIONIME MOPOIIKU JO3UPYIOT B ABYXBaJbHbBIN
CMECHTEIIb , 3aTEM BO BTOPOW CMECHUTENIb, TJ€ YBIAXKHSIIOT FOPSYEN BOJIOM WM ITApOM
JI0 TUIACTUYHOTO COCTOSIHHMS. Maccy mnepepabaThiBalOT B JIGHTOYHOM IIpecce,
BBIXOJISIIUN U3 HETO OpyC PeXyT Ha 3arOTOBKHU (KOMBI MAacChl), KOTOpPBIE MOABEPTAIOT
BBUIC)KMBAHUIO B  MaccoxpaHuiuile. I3 1NonaydeHHOM IUIACTUYHOW  MacChl
dbopmoBoUHOM BiaxkHOCTU (0KOJO 18 %) B JIGHTOYHOM BaKyyMIIPECCE BBIJIABIMBAIOT
OpycC, KOTOPBIM PEeXyT HAa KUPIUYU U KaMHHU TpeOyembix pazmepoB. OTdhopmMoBaHHOE
U3JIETTUE CyIIaT B TYHHENBHBIX CYIIUJIKAX U OOXKUTAIOT B TYHHEJIBHBIX Te4yax. Bumisl
JIUIIEBOTO KUPIHUYA U KAMHSI:

- KPaCHO JKTYIIMICS JTULEBOW KUPIUY U KaMHU TOTOBSIT U3 OJHOPOJHBIX IO
COCTaBY JIETKOIUJIABKUX TJIMH MO TOU K€ TE€XHOJIOTMH, YTO U OOBIKHOBEHHBIN KUPIIHY,
CO CTPOTUM COOJIFOZICHHEM BCEX HOPM TEXHOJOTUUECKOTO PEKUMA;

- CBETJIOKTYIIUNACS KUPIUY U KAMHU U3TOTOBJISIIOT U3 MaJIOKEJIe3UCThIX
OTHEYTIOPHBIX W TYrOIJIaBKUX TJIUH ¢ jJobOaBkoir 40-45 % mamora wuinu
JNETUAPATUPOBAHHON TIWHBL. J[JIsS CHI)KEHUS ~ OKpPAIMBAIOIICTO BIUSHHUS OKCHJIOB
Keneza  BBOMAT  J00aBKH,  cojaepiKamue Ookcua — Kambius.  [IpousBoncTBO
CBETJIOKTYLIMXCS KUPIIMYa U KaMHsI OCBOMJI PEBIMHCKHUI KUPIUYHBIN 3aBO/I;

- OKpAIIICHHBIN TI0 00BEMY KUPIUY U KAMHU TOTOBAT HAa OCHOBE OCJIOKTYIIETOCS
ChIpbsi. B KauecTBe KpacuTesield UCHOJIb3YyIOT MaTepHallbl €CTECTBEHHOTO HMPUPOTHOTO
U HWCKYCCTBEHHOTO TIPOMCXOXIEHHUs. Takue m00aBKH COJAEpX AT OKPaIIMBAIOIINE
OKCHUJIBI JKeJie3a, XpoMa, Maprasiia, MeIu, HUKeNs, TUTaHa u Ap. J{o0aBKU TOIDKHBI
MOABEPraThCs TOHKOMY MOKPOMY IIOMOJY M BBOJAWTHCA B BHJE IUIMKEpa MpHU
YBIQKHEHUH B riauHomemanke. OkxpallvBaHuE BCeW macchl — M3Jenusl TpeOyeT
MOBBIIIIEHHOT'O pacxojia Kpacsumx 100aBok (ot 5 10 15 %);

- OTHENKa TIIOBEPXHOCTH KUpOM4Ya M KaMHEHM  MUHEpPaJbHOM  IOCBIIKON
OCYUIECTBJISIETCSI HAHECEHUEM €€ Ha MOBEPXHOCTh Opyca, BBIXOASIIETO U3 MYHIIITYKA
BakyymIpecca. [loceinmka BHIaBIMBaeTCs B MOBEPXHOCTh Opyca CIEeUUaTbHBIMU
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BaJIMKAMH, Yepe3 KOTOpble Opyc MNpOXOAUT Mepel pe3areibHbiM aBTOMaToM. B
KaueCTBE MUHEPAJILHON MOCHINKU MCIOJIB3YIOT KPOIIKA KBaplia, KBaplLEBbIM MECOK U
JpyTH€ TOPHBIEC IOPOJIbL;

-aHTOOMPOBAHHBIA  KUPIHUY u KaMHU M3TOTaBJIMBAIOT HaHECEHUEM
KHUIKOTEKY4YeTo aHT00a KaK Ha CHIPYIO MOBEPXHOCTh Opyca, Tak M CYXyH TOBEPXHOCTh
Kkuprya. TouHa aHTOOHOTO TOKPHITUA 2-5 MM. AHTOO roToBIT U3 Genokrymuxcs
IJIMH ¥ KaOJUMHOB C JOOABKOW TOHKOJWCIEPCHOTO mamMoTHoro nopomka (0,25 mm) u
Kpacutesneil. TexHonoru 10mKHbI 0100paTh OJJMHAKOBYIO YCAJKy aHro0a U yeperka u
omuskre TKJIP. AHro0 1mo3BossieT UCHoJIb30BaTh I M3TOTOBJIEHUS SIUIIEBBIX U3IEITHN
TE€M HEOKpallleHHbIE U MEHEe KaueCTBEeHHbIE MHHBL. Pacxoa anroba cocrtasiusieT 2-5 %
oT Macchl uzaenus. [lpu 06xxure oH MPOYHO CUEIUISETCS C TOBEPXHOCTHIO KUPIIHYA;

- TJIa3ypOBaHHBIA KUPIHUY a HaIlle BpeMsi HAXOJUT Bce 0oJiee MIUPOKOE MPUMEHEHHE.
JIJ1s1 TOKPBITUSL UCTIOJIB3YIOT ChIpbIE WM (DPUTTOBAHHBIC TIa3ypH, KOTOPHIE SBIISIOTCS
MIYXMMH U JIETKOIIaBKMMU. B MX cOCTaB BXOJUT TJIMHA, MOJIEBOM IIMNAT, MEPJIUT,
CTEKJIOOOM, IMUPKOH W KpacuTenu. [mazypHasi CyclneH3HWsi MOXET HAHOCUThCA Ha
BBICYIIICHHOE U3JICJIM€ M OOXKWUraThbCsl OJHOKPATHO, BO3MOXHO ITPOM3BOJICTBO
I71a3ypOBaHHBIX H3JACIHN JBYKpaTHBIM OOXHUTroM. B 1mocimemHem ciaydae Ta3ypb
HAHOCUTCSI Ha OOOXOKEHHBIM KHUPIHY, MOBEPXHOCTh KOTOPOTO MpEeABAPUTEIHLHO
OUMINIACTCS OT MBUIM U TJIazypyerca. BTopoit oOKur mpoBOJAT 0 pasiivBa Tia3ypH.
BcenenctBue miepoxoBaTOCTH W MOPUCTOCTH KUPHUYHOM TMOBEPXHOCTH TJIa3ypHOE
MOKPBITHE TPOYHO OLETISIETCA ¢ OCHOBOM. OOBIYHO IJ1a3ypOBAHUIO U AHTOOMPOBAUUIO
MOJIBEPratoT JBe OOKOBBIE MOBEPXHOCTH Kupruya. [[puMEHEHHe CBETIIO KTYIIUXCS
INIMH B TPOU3BOACTBE CTPOUTEIBHOM KEpPaMUKH OTPAHUYEHO  BCJIEACTBUE
OTPaHUYECHHOCTH TaKUX MecTopokiaeHui. Eme Oosblive TpyJHOCTH BO3HHUKAIOT TPH
MPOU3BOJICTBE JIUIEBOTO KUPMUYa OOBEMHOTO OKpAIIMBaHUS, TaK KaK OKPAaCKy
MPUHUMAIOT TOJIBKO CBETJIOKIYIIHECS TIUHBL. Kepamuyeckne Kpacku SBISIOTCA
JIOBOJILHO JIOPOTaMH MaTepuajaMu, U OKpalllMBaHUE BCEro 0O0bemMa U3JENUs CHIIBHO
YAOPOKAET €r0 CTOUMOCTh. M3roTOBJIEHHE ABYXCIOWHOIO KHUPIHMYA UCKIIIOYAET ATU
TPpyAHOCTH. B TakoM Kupruue uiauM KaMHE OCHOBHAs 4acTh ()OPMYETCS U3 MECTHBIX,
KPACHOXTYIIUXES] TJIMH, @ U3 CBETJIOKTYIIMXCS WM OKpAIEHHBIX TJIMH (hopMyeTcs
JWIIb JIMIEBOM CIOM, TOmmuHOW 3-8 MM. B 3TOM cllyyae CHUKAETCAd pacxon
neuuutHeIX mpupoaasix raud -0,15-0,2 m® ma 1000 IOT', kupnuya, wim 6-8 % or
o0BeMa. [TonGuparoT cocTaB OCHOBHOTO MU OOJHUIIOBOYHOTO CJIOEB TaK, YTOOBI
MaKCHMAaJIbHO COJIM3UTh MX ycaaky. B coctaB macchl 3tux cimoeB Bxoaut 13-15 %
mamota u 23-15 % kBapueBoro necka. DopMoBoYHas BIaXKHOCTH OCHOBHOTO cjios 18-
19 %, munieBoro 20-23 %. Macca TmarensHO mepepadaThiBaeTCsl M BHUICKUBACTCS B-
teueHue 4-5 cytok. Cxema IBYXCIOWHOTO (opMoOBaHUs TpHUBEACHA Ha puc. 12.
['omoBka mpecca 1 nmeeT oceBOe OTBEPCTHE ISl MPOXOJa OCHOBHOM Macchl U
nepudepuitapiii  ['-00pa3HbIH mas KJIMHOBHUJIHOTO CEUEHMS 2 Ui Tpoxoja
o0srioBouHOM. [Ipr COBMECTHOM HMX JABMXKCHHHM OOJMIIOBOYHBIN CIION CIEIUIsETCs C
ocHOBHBIM. OkoHuaTenpHyl0 (opMy Opycy mnOpuaaeT KaauOpyrolas pamka 3.
VYcraHoBka s ABYXCIOMHOTO (OpPMOBaHMsI W3JACIUM TpeAcTaBisieT coOOH JBa
MEPIEHIUKYJIIPHO PACIIOJIO0KEHHBIX JICHTOYHBIX MPECCa, COEANMHEHHBIX NEPEXOIHOU
rojioBkot  (puc. 13). JleHTOYHBIN mpecc, HarHeTArIIUi JIUIIEBON CIION, UMEeT
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SHAYUTCIbHO MCHBIIYIO ITPOU3BOANTEIBLHOCTb, HO CO34aCT 0oJiee BBICOKOE IMPECCOBOC

O6moBoYHas Macca

3 Had 5
OcHOB >
macca ;

nasnenue. Cymar u 00KUraroT JTUIEBON
Puc. 12. Cxema nByxcroitHoro ¢opmoBanus: 1 -roynoBka mpecca; 2-I'-o00pa3Hblii ma3
KJIIMHOBUTHOTO CEUEHMs; 3 — KaauOpylolas pamka

KUPIHY U KaMUH TUIaiMsi, 03 COMMPUKOCHOBEHUSI OOKOBBIX MOBEPXHOCTEHN C APYrUMHU
U3JIeTUsIMU U (QyTEPOBKOM BaroHETOK.

TEMA CrnocoObl 00b€MHOT0 OKpaIIMBaHHUs KEPAaMUYECKOT0 KUpInya

M3BeCTHO MHOXECTBO  CIIOCOOOB JEKOPHUPOBAHMSI KEPAMHUUYECKOTO KHPIIHYA,
KOTOpBIE MOXKHO OOBEIMHUTH B IBE OCHOBHBIE TPYIIIIBI: OOBEMHBIE U TIOBEPXHOCTHBIE
CHOCOOBI OKpAITMBAHUS.

OOBeMHOE OKpalIMBaHKE, KaK W3BECTHO, [ | mpencTaBisieT coOOl BBEJCHUE B
INXTY Pa3INYHbIX MUHEPAJbHBIX M00aBOK (KapOOHATHBIE TOPOJBI, PYAbl YEPHBIX U
[[BETHBIX METAJVIOB, TPOAYKTOB WX OOOTaImIeHUsi, OTXOJ0B MPOU3BOJACTB U T.JA.) U
okcu0B MetauioB (Fe203, MnO,, Cr,03, TiO; u ap.), KOTOPbIE OKPAIMBAIOT M3EIHE
3a CUeT HX pPaBHOMEPHOTO paclpeiesieHUs] B YepernKe WM Mpu oO0pa3oBaHHUU
OKpAIIIEHHBIX KPUCTAJUIMUECKUX (ha3. BBenenue takux 100aBOK, KOTOpbIE, Kak
IPAaBUJIO, SIBJSIOTCS JOCTATOYHO JOPOTOCTOSIIIMMHM, MO3BOJIET MOJIYy4aTh JIMLEBON
KUPIAY PA3IMYHON 1BETOBOM MAMUTPhL. OTIMYUTEIHHBIM MPEUMYIECTBOM TaKOTO
KUpIIMYa SBJISETCS €ro JOJITOBEYHOCTh [0 CPaBHEHUIO C JIBYXCJIOWHBIM,
aHrOOMPOBAHHBIM W TJIA3YPOBAHHBIM KUpNU4YoM. HaydHo-TexHudeckue pa3zpaboTKu C
[EJTbI0 00BEMHOTO OKPAIIMBAHUS KEPAMUYECKUX M3ACTUI Hanboee akTHBHO BEIYTCS
c 70 romoB mponuioro Beka [AjbnepoBud u T .| Jis mpowsBoacTBa 0OBEMHO-
OKpAITIEHHOTO JIMIIEBOTO Kupriya B Poccuu 1 3a pyOeskoM PUMEHSIIOT TIPUPOJIHBIE PY/ABI WA
OTXOJIbI TIPOM3BOJICTB, KOTOPBIC COJIEPKAT B CBOEM COCTaBE COCMMHEHMs (-37IeMEHTOB
(Maprasua, Xpoma, HUKeJs, KoOaJlbTa, MU, JKele3a, TUTaHa). JTO MO3BOJISIET 3HAYUTEIEHO
CHU3UTBH pacxo]l JE(PUIIMTHBIX U JIOPOrOCTOSIIMX MPUPOAHBIX MATEpHAIOB, a TAKKE B psJie
CIIy4aeB CYILECTBEHHO MOBBICHTh SKCIUTyaTallMOHHBIE M 3CTETUUYECKHE KAadecTBa T'OTOBOM
npoxykimu [20- 25]. Tak, Ha psine 3aBooB Poccum u 3apyOexbsi B Ka4eCcTBE OOBEMHO-
OKpAILIMBAIOIIEH T00aBKU HCTIONB3YeTCsl MapraHienas pyaa. OmHaKo, Ui MoITydeHus 1BeTa OT
TEMHO-KOPUYHEBOT'O JI0 YePHOTO KOJIMYECTBO BBOIMMOM B IIMXTY PYAbI IOTKHO COCTABIIATH J10
30% no wmacce [26- 30]. JoOapieHne MapraHIEBOM pyapl MpU YITyUIIEHUH JEKOPaTHUBHBIX
CBOMCTB  3HAYUTEIILHO YMEHBIIIAeT MEXaHUYECKYI0 TPOYHOCTh,  YBEIMUMBACT
BOJIOMOIJIOIICHHE ~ KEPAMHYECKOr0 KHUpMNHYa, a TakkKe VYBEIMYMBACT CEeOECTOMMOCTD
NPOAYKLIMH, YTO HE TMO3BOJSIET MPOM3BOJUTENSIM KEPAMUYECKOTO KUPIHMYA €€ MOCTOSIHHOE
UCIIOTb30BaHKE. [lony4yeHue pa3iaUyYHBIX LBETOB KEPAMUYECKOTO KHUpIIMYa MyTEeM
n00aBJIeHUs B JIETKOIUIABKME TJMHBI OKCHUJIOB Maprasiia, Xpoma, TUTaHa U JAPYTUX
XpoMOGOPHBIX 100ABOK MOJIPOOHO OMUCAHO B pabOTax pa3InyHbIX aBTOPOB [30- 35].



25

B craree I'. JI. MoiicoBa [31l] , moka3aHa 3aBHCHMMOCTbH BIIMSHHS XPOMOGOPHBIX
N00aBOK Ha IBET KEPAMUYECKOTO KUpMHUya. ABTOpP OTMEYAET, YTO CYIIECTBYET
CIIO’)KHAsl 3aBUCHUMOCTDH TOJIyUYEHHUs CTAOMJIBHOTO IIBETa KEPAMUYECKUX H3ACTUH OT
XUMHUKO-(PU3MYECKUX U TEXHOJOTHYECKHX (PAKTOpPOB, CYry00 HHAMBHIyaJbHBIX Ha
KKIOM KHUPIUYHOM TMPEANPHUATHU, YTO HE TO3BOJSET MOJIHOCTHIO HCIOJIB30BaTh
MOJIyYEHHBIE PE3YJIbTATHl B MPOU3BOACTBEHHBIX ycioBusAX. B pabore I'.JI. MoiicoBa
MOKa3aHa 3aBUCUMOCTh U3MEHEHUS 1IBETa OT MPOIEHTHOTO COJEpPKAaHUSI MapraHIIeBOM
pynabl. OnHako 00pa3ipl, MOJYYEHHBIE W3 Pa3HBIX MAacC, OTJIMYAIOTCS HE TOJIBKO
Pa3IMYHOM HACBHIIIEHHOCTHIO 1[BE€TA MPU OAMHAKOBOM COJIEPKAHUHM KPacUTEJNs, HO U
UMEIOT pa3JInyHble OTTEHKH I[BETAa, YTO SIBISIETCA CYIIECTBEHHOM mpoOiieMol mpu
BBIITyCKE OOJIBIION MapTUM MPOIYKIHUHU OJHOTO U TOro ke IBera. Kpome Toro
KEepaMHUYECKHE MPUPOIHBIE KPACUTENN SIBISAIOTCS JOBOJIBHO JOPOTUMH MaTepualaMH,
U OKpalllUBaHWE BCEr0 MAacCHUBa KEPAMUYECKOTO W3JIENHsI CHIIBHO YIOpPOXKaeT €ro
CTOMMOCTb, YTO MO KOHOMHYECKHM COOOPaKEHUSM MOUYTH MCKIIOYAET BO3ZMOXHOCTh
OpraHM3ali TPOW3BOJCTBA IBETHBIX JIMIEBBIX U3JCIHNA CHOCOOOM OOBEMHOTO
OKpaIINBaHUSI.

JpyrumMu cmoco0aMu TOJIyY4EHHUs OKPAIIEHHOTO KEPaMHUYEeCKOro Kupruya
SBIISIETCS. €r0 OOBEMHOE OCBETJIEHHE, KOTOPO€ B 3aBHCHUMOCTH XHMHUYECKOTO U
MUHEPAJIOTHYECKOTO COCTaBa TJIMH TO3BOJSET TMOJNy4aTh KHUPOUY Pa3IMIHBIX
IBETOBBIX OTTEHKOB. B tpynmax W.A. AnbnepoBuya ¢ COaBTOpamMH, HOIPOOHO
U3JI0’KEHBl PE3YJIbTAaThl SKCIIEPUMEHTOB, KOTOPBIE MOKAa3bIBAJIM, YTO JUIsI 0OBEMHOIO
OCBETJICHUS YeperKa B KadecTBe XpoModopa nmpuMeHstoT Men. [Ipu sToM ocBetiieHue
KepaMHUYECKOro 4Yeperka kKapOoHaTaMu OOBSICHSIIOCH oOpa3oBaHHEM B TIpOIECCe
o0XHra >KeJe30CoAepXkallluX MHUHEPAJoB, CBSA3BIBAIOIIMX OKCHIbI Kelle3a, B
YacTHOCTH,  JAByXKanbimeBoro  deppura (2CaO  Fe,0O3) wu  mMenumuTa,
npejcTaBisioniero  coboi  TBepaplii  pactBop reneHuta(2CaOA1,03-Si0;)
xene3uctoro okepmanuta (2Ca0 FeO 2Si0O;). OmHako 3TO MHEHUE TPOTHBOPECYHBO U
HE TOATBEPXAACTCA NaHHBIMH (HOTOMETPUUECKUX HCCIEeNOBAaHUM, MPHUBEICHHBIX B
psaae npyrux pabot A. I1. 3ybexuHa ¢ coaBTopaMu TJ€ YCTaHOBJIEHO, YTO 0Opa3OBaHUe
KEJIe30COIePKAIUX COCNMHEHU, OCOOEHHO C KOHIICHTPHUPOBAHHBIM COJIEpPIKaHUEM
Fe,03, Takux kak aByxkanbiueBbiii pepput (2Ca0 Fe,03 *4CaO Al203 Fe,03 ) u
JpYyTHUe, pe3KO CHIUKAeT KO3(PQULMEHT OTPaKeHUs ¢ 00pa3oBaHUEM OYypOKapUUHEBOTO
[[BETa, YTO HUKAK HE MOXKET OCBETJIATh KepaMUUeCKHil yepernok. B HacTosiee Bpems,
K COXAJIECHUIO, HET YETKUX HAYYHO IMOATBEPKICHHBIX IMOJIOKEHHH 00 OCBETIIEHUU
Macc Ha OCHOBE JIETKOIJIABKOT'O KPACHOKTYIIETOCS TIIMHUCTOTO CBHIPbS, B CBS3H YEM
3TH BOIPOCHI SIBJISIOTCS] HEPEIICHHBIMU U aKTyallbHbIMHU. Kpome Toro, kak oTMeudaeTcs
pSIOM  MCclieioBaTeNel, BBEJCHHE 3HAYUTENIPHOTO KOJMYECTBAa Mella YXY/IIIaeT
¢u3nKo-MexaHU4YeCcKue mokazaTenu uszaenus. Ha mpoiecc ocBeTsieHus: CylieCTBEHHOE
BIMSIHUE OKa3bIBalOT M Jpyrue akrtopbl. Tak, yCTaHOBJIEHO, 4TO s Ooiee
WHTCHCHUBHOTO  OCBETJICHHS 4YEpenKa U3 KpPAaCHOXTYIIEHCS TIWHBI HEOOXOAUMO
MOBBIIIICHUE TEMIEepaTyphl O0XKWTA W3JCNIWN, YBEIHMUEHHE YACTHbHOW MOBEPXHOCTH
KapOOHATHBIX 00ABOK, TINATEIHHOE CMEIICHWE TJIMHBI C J0OaBKaMH, NMPUMEHEHHE
WHTEHCU(DUIIMPYIOUIUX J00aBOK U YBEJIIMYEHUE KOHIUEHTpAaIMu J100aBIsEMbIX
kap6onatoB. KpoMe TOro, 3HaYMTEIBHOE BIMSHUE OKA3bIBAET XUMHUYECKUN COCTaB
[JIMH: IIUXTHl C OJUHAKOBBIM COJEP’KAaHUEM OKCHJIOB XKeje3a, HO MPHU Pa3IuyHOM
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conepxxanun CaO (ot 8 mo 20%) npu 0JHOIM U TOU K€ TeMIiepaType 00KHUra MOryT
npugaTth  000MOKEHHOMY  KHPIHUYY OKpacky OT KOPUYHEBOM 10  OeJoi.
HepaBHOMEPHOCTh OKpAacKd TMPUBOJUT K YXYIAUIEHUIO HE TOJIBKO MapOYHOU
IIPOYHOCTH, HO U HE cOOTBETCTBUIO TpeboBaHuto ['OCTa.

W3BectHO[37], uTO 10OABKOM, MPUIAIOIICH YEPENKY CBETIIBIM TOH, SBJISCTCS IHMOKCHT
TUTaHa, YTO TAKXKE SABJSICTCS CIOPHBIM BONPOCOM, Tak Kak 110, ycuiuBaeT OCIbIii
1BeT| HeOpakeHCKuii], HO TMPU COBMECTHOM cojaepkanun Fe,O3 ycuimBaeT okpacky
CUWJIMKATHBIX MaTE€pPUAJIOB.

B psine paGor  yCTaHOBIEHO, YTO MOXHO MOJy4YaTh KEpaMUYECKUE H3ICIIHUS
JKEJITOro 1[BETa C MPUMEHEHHEM JTUOKCHJA TUTaHa, Haxoisuierocs B opMme pyTuia,
W3MEJIbYECHHOro A0 TOHMHBI nomojia He Oonee 0,1% na curte Ne 0045. Omgnako
MPOLICHTHOE COJEp)KAaHUE €r0 B Macce JOHKHO ObITh He Hibke 5—10%. Kpome Toro
TemIepaTypa OOura B Iedud HoJkHA ObiTh He Hmxe 1000- 1040 <C, yro wacto
HEBO3MOXHO TIPU HCIOJB30BAaHUU JIETKOIUIABKUX TIJIMH, a TaKXe 3HAYUTEIIbHO
YBEIUYUBAET CTOMMOCTh TOTOBBIX U3JICIUH.

BBoa B rimHOMaccy okcuja XpoMa, KOTOPBIM CIOCOOCTBYET YCHUJIEHHIO TEMHO-
3eJeHBIX TOHOB, B  KojumuectBe 2,5—5,0 mac. % MPUBOAUT K TOJTYYCHUIO
KopuuyHeBoro 1mBera. OgHako OKpacka M3l HEOAHOPOJHA MO O0BEMY M HMEET
CepO-3€JIEHbIE OTTEHKHU.

BBoj B cocTaB Macc OKpalliMBarouX KOMIIOHEHTOB MPUBOJUT K HEOOXOIUMOCTHU
THIATEJIBHOTO  PETYJIMPOBAHUS  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  MapaMeTpOB
ra3oBOil Cpellbl B MEYHOM MPOCTpaHcTBe. [Ipy 00OBEMHOM OKpalllMBaHWHM Ta30Bas
cpelna B 00KUTOBOM MEYM MOXKET HM3MEHATH IIBET KUPIIMYa OT KPACHOTO JIO CBETIIO-
YKEJTOTO MPHU MPOYUX PABHBIX YCIOBUSIX.

Ha ocHOBaHMM BBIIIEU3IIOKEHHOTO MOXHO CJENaTh BBIBOJ, YTO  OOBEMHOE
OKpalllMBaHUE, OCBETJICHHE WJIM MpUIaHUE KUPHHUY 00Jiee TEMHBIX TOHOB, CBSI3aHO C
UCIIOJB30BaHUEM JO00ABOK, KOTOpbIE HEOOXOIMMO PAaBHOMEPHO paclpeieinTh B
KepaMUYECKOW Macce U 00XKUTaTh B CTAOMJIBHBIX OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX
YCJIOBUSIX, KOTOPBIE 3a4acTyl0 CJOXXHO CO3/laTh B YCJIOBUSIX MPOMBIIIJIEHHOIO
MPOU3BOJICTBA.

Tema CnocoObl MOBEPXHOCTHOIO OKpallMBaHUs M JIEKOPUPOBAHUS
KepaMHUUYECKOT0 KHpIAYa
JlpyriM  HampaB/ICHUEM UCCIEAOBAHUKM BO3MOYKHOCTM  TIOJTYYEHMs JIMIIEBOIO  Jie-
KOPATHUBHOTO KUPITHYA SIBJSIETCS PUMEHEHUE JISKOPUPOBAHHS €T0 JIUIICBON MIOBEPXHOCTH.
[ToBepXHOCTHBIE CIIOCOOBI TPOU3BOACTBA JICKOPATUBHOTO KHPITMYA MOXKHO pa3leiUTh Ha
CrtocoObI 00PabOTKH MOBEPXHOCTH TIIMHSHOTO Opyca M CIOCOObl 00paOOTKU TMOBEPXHOCTHU
0003KeHHOTO Kupru4a] |.
Haubonee texnonoruunsl u 3(pHEKTUBHBI COCOOBI 00OpaOOTKU TIIMHSHOTO Opyca,
TaK KaK MPOU3BOJICTBO KUPITMUYA MOXKET ObITh OPraHW30BaHO 0€3 KapAMHAIBHON TEPEeCTPONKU
TEXHOJIOTUIECKON JIMHUM TIpon3BOACTBA. OHM HE TPeOYIOT JBOMHOM COPTHUPOBKW KUpIHMYA,
JIOpOTMX W JeUIMTHBIX ~MarepuaioB, TPOIECC MPOU3BOJCTBA  MaKCHMaIbHO
Mexanu3upoBan [39].
K cmocobam 00pabOTKM TMOBEPXHOCTH Opyca OTHOCSATCS:  IPOM3BOJICTBO
TOPKPETUPOBAHHOTO KUPIWYa, HAHECEHHE IUIEHOK OUTYMHOM SMYJIbCUM, MEXaHUuYecKas
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00paboTKa JIMIIEBOM TMOBEPXHOCTH IJIMHSAHOTO Opyca, 00paboTKa TOBEPXHOCTH IO
"cTappii" W "aHTWYHBIM' KUPIUY, MPOU3BOJICTBO JABYXCIOMHOIO M aHTOOMPOBAHHOTO
KUpIHYJa.

HawnbGornee mpocThIM sBISIETCS cIOCO0 MEXaHIMYECKOH 00PaOOTKU JIUIIEBON TTOBEPXHOCTH
[JIMHSIHOTO Opyca, B MPOLIECCE KOTOPOTro 0OECTICUMBACTCS MOTYUYSHUE TOIBKO JEKOPATUBHON
penbeHON TOBEPXHOCTH JIMIIEBOrO Kupruda. HemoctaTkoM sIBIsieTCs TO, YTO TPH 3TOM
W3MEHSETCS TOJBKO XapaKTep MOBEPXHOCTU 0€3 M3MEHEHUS LIBETA, TO €CTh OJHOTOHHOCTH
MPOYKIMHU, YTO JIEJIAET €€ MaJIONPUBJICKATEIbHOM.

OTOT K€ HENOCTAaTOK MPUCYIl U CHoco0y 0OpaOOTKH JIMIIEBOM MOBEPXHOCTU O]
"crappiii" W "aHTUYHBIA" Kupnud. JIMieBbIe CTOPOHBI MPH 3TOM CIIOCOOE OKpAIIUBAIOT
OECTOpSIIOYHO HAHECEHHBIMU TMISITHAMU KPAaCKU WM HCKPUBIISIIOT TTOBEPXHOCTH pedep.
OnHako 7MIIEBasi MOBEPXHOCTb B PE3YJbTaTE MMEET BCE Ty KE KPACHO-KOPUYHEBYIO
"KUPITUYHYIO" OKPACKy C HEOOJBIIMMH OTTEHKAMH, YTO UCKITIOYAET BO3MOXKHOCTh CO3/IaHHUS
Pa3IMUHBIX JM3AWHEPCKUX PEIICHUM, TO3BOJISISI Pa3HOOOPa3UTh APXUTEKTYPY 3IaHUNA U
COOPY>KEHHUH JIUIIb 32 CUET caMOil (hOpMBI 31aHUS.

[Ipy TpOM3BOACTBE TOPKPETHMPOBAHHOIO KHUPIMYA HAa €ro JIMLEBYIO MOBEPXHOCTh
HAHOCST CTEKJSIHHYIO WM KBapLEBYIO KPOIIKY. B Mpou3BOACTBE 3TOT CrOCOO IIMPOKOrO
NPUMEHEHUsI HE Halllell, TaK KaK CYLIECTBEHHbIM HEJIOCTATKOM SIBJISIETCS OCBHIIAHUE U
HEJIOJITOBEYHOCTh (PAKTYPHOTO CJIOS KaK B MPOLIECCE MPOM3BOJICTBA, TaK M NP JalbHEUIIEH
AKCILTyaTalHH.

JUii yMEHBILIEHHs KOJIMYECTBA BBICOJIOB HA JIMLIEBOM MOBEPXHOCTU KUPIIMYA HAa HEE
HAHOCAT TUICHKM OWTYMHOW OSMYJIbCHH, OJHAKO 3TOT CHOCOO HUKAaK HE JEKOPUPYET
MOBEPXHOCTh KUPITMYA, a MPOCTO YIYUIIAeT BUJI KJIaJKU B IMPOLIECCE €€ AKCIUTyaTalluy, He
TI03BOJISIS TPOCTYTATH OEJIBIM BBICOJIAM HApYKY.

HexkoTopble 3aBO/IbI PEIIPUHUMAIIH TIOMBITKU MPOXU3BOACTBA IBYXCIIONHOIO KHPIAYa
[ ]. Tlpu 3TOM >KEmaeMBIil IBET JMIIEBOM IMOBEPXHOCTH JIOCTUTACTCS IPH HCIOJIB30BAHUI
HEOOJIBIIOr0 KOJIMUYeCcTBa OeNOKTyIIeics MMHBL [[J11 MmodydeHus] UBETHOrO TMOKPBITHS B
COCTaB JIMLIEBOM KEPAMUYECKOW MAaCChl BBOJST PA3JIMYHBIC KPACHUTENM: OKCHIbl Maprasiia,
XpoMa, KoOasbTa, KeJle3a, a TAKKe MMTMEHTBL, BRIPA0aThIBAEMbIE HA 3aBOJIaX KEPAMUYECKUX
Kkpacok. TommuHa auneBoro cinos coctaBisgeT 2...5 Mm. [Ipy Takom Mpon3BOACTBE IN1aBHAS
npo0JieMa COCTOMT B COBMECTUMOCTH MacChl JIMLIEBOI'O M OCHOBHOI'O CJIOEB. Takxke TOKHO
OBbITh 00ECIeYeHO MPOYHOE UX crieruieHue npu (GopmoBanuu. [locie cyiiku u ooxura cjou
HE JIOJDKHBI OTCIIAaUBAThCS JIPYT OT Jpyra M He AaBarh TpemuH [44-48]. Dta TexHomorus
MPETyCMAaTPUBACT HATMYME OOJIBIIION0 KOJIMYECTBA JOTIOHUTEIIHEHOTO 000PYIOBAaHKS, & TAKKE
MOBBILICHHYIO TPYA0EMKOCTb IPOIIecca M3roToBNIeHUs. OIHAKO, TBYXCIONHBIN KAPINY, KaK U
TOPKPETUPOBAHHBIM, XapaKTepu3yeTcs HEOONbIION JOJTrOBEYHOCTHIO B  IMpoIecce
IKCILUTyaTaIlHH.

MaroByro LIBETHYIO MOBEPXHOCTh KEPAMUUYECKOTO YEpPEIKa MOXKHO MOJyYUTh TAKKE C
TIOMOIIIBIO0 HaHeceHusT aHr00HOro TOKphITHs [40, 49]. AHTo6 - 3TO TOHKHMIA Cllo¥ (He Ooree
0,25 MM) TJIIMHSHOM CyCHEH3UM TpeOyeMOoro IBeTa COBMECTHO C J00aBKaMU, HAHOCUMBINA Ha
TIOBEPXHOCTh KUPITMYA, TIOCIIe 00XKHra PHOOpETarOIIMi MIPOYHOCT. ECiy uiieBol Kupruy,
W3OTABIMBAEMBII M3 MECTHBIX TJIMH, HE YJIOBJETBOPSET MO LBETY apXUTEKTOPOB, TO
TpeOyeMblil IIBET MOXKHO MOJYYHUTh C MOMOIIBIO aHr00a. AHT00 MO3BOJSIET TAKXKE YCHIIUTh
€CTECTBEHHBIH 1IBET MIMHBIL. JlelieBnie 00XoasTes aHroObl U3 MECTHBIX IIMH. Vcronb30BaHNe
OJTHOW M TOM >K€ IVIMHBI JJIs JIMIEBOTO M OCHOBHOTO CJIOEB ChIPIIA UCKITFOYAET BOSHUKHOBEHHE
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HaNpsbKeHUH W OTCJIIOCHMM aHroba, Tak Kak y HHMX oOOIas ycajka M OJWHAKOBBIE KO-
s dHIMEHTEI TemreparypHoro iuHerHoro pacimpenus [50]. CocraB aHro0a IoDKeH
00ecrevrBaTh BEICOKOE CIETICHHE €0 C YePEnKOM, HU3KOE BOJIOTIOTTIONICHHE JIMIIEBOTO CIIOS,
JIOCTATOYHYIO TBEPAOCTh TOKPHITHS. CIIOKHOCTh TEXHOJIOTMH COCTOMT B HEOOXOIMMOCTH
MPABUJIBHOTO TIOI00pa COCTaBa aHT00a M TPYIOEMKOCTH €T0 H3TOTOBJICHHUS.

K cnocobam 00paOOTKM TOBEPXHOCTH OTHOCHTCS TakKe MPOW3BOJICTBO KUpIHMYA C
NPUMEHEHUEM  OPraHOCWIMKATHBIX  MaTepHalioB, dochaTHRIX ~ Kpacok U
KPEMHHUHOPraHMUYECKUX 3MaJiel, OT/IeNIKa KUPITMYa MOJMMEPHBIMU TIOPOIITKOBBIMU KpPacKaMH,
IUIa3MOXHUMHYECKast TEXHOJIOrus M T.10. [51, 52].

OpraHHOCWJIMKaTHbIE MaTepuasibl TPEICTABIIIOT COOOM CYCIICH3UM CHJIMKATHBIX U
OKCHJTHBIX KOMITOHEHTOB B TOJTYOJTbHBIX pacTBopax, MO U(DUITPOBAH-
HBIX KPEMHHUMOpPraHMYeCKUMH TojmMmepamu. B pesysnbrate oOpasyercsi armocdepocToiikoe
MOKPBITHE, KOTOPOE HMEET KPacHBBbIA BUJ, HCKIIOYAIOIICE IMPOXOKICHHE BBICOJIOB Ha
JIMIICBYIO MOBEPXHOCTh KiIamku [42, 51]. OCHOBHBIM U TINIaBHBIM HEIOCTATKOM BCEX ATHX
CIIOCOOOB SIBJISICTCS TO, YTO OHHM B3PBIBO- 1 TOYKAPOOIIACHBI, TTO3TOMY TPeOYIOT COOJIOACHHS
TIOBBIIICHHBIX TPaBHJI O€30IMacHOCTH. VX mprMeHeHHe JMIIb MOTIEPKUBACT €CTeCTBEHHBIN
IBET 4Yeperka, yiaydllas Mpyd 53TOM TEXHHUKO-IKCIUTyaTallMOHHBIE CBOMCTBA JIMIICBOM
TIOBEPXHOCTH.

Bce paccmotpeHHBle MeTOmBI  00paOOTKM TOBEPXHOCTH KEPAMHUYECKOTO JIMIICBOTO
KUpIAYa HENOCTaTOYHO A(P(HEKTUBHO —YIyYINAlOT —JIEKOPATHBHBIE KayecTBa JIAHHOTO
CTPOUTEIILHOTO MaTeprasia ¥ 3HAUYUTEIbHO YCIIOKHSIOT TEXHOJIOTHIO.

Ha ocHOBaHMM BBIIEH3IIOKEHHOTO, CIIOCOOBI TIOBBIIICHNS JICKOPATUBHBIX CBOMCTB JIMIICBOM
MOBEPXHOCTH ~ KUPIMMYa MOXKHO TIPEACTAaBUTH — ciemyronmMm — obpazom  (puc. 1.1)
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Pucynok 1.1 Cnoco0bl 1eKOPHPOBAHHMA KePAMUYECKOI0 KHPIHYA.

Cnoco0bl 1eKOPUPOBAHMS KEPAMUYECKOr0 KMPIU4a

|

|

[ToBepxHOCTHBIE CITOCOOBI JIEKOPUPOBAHKS KUPIIHYA

OO6beMHBIE CLIOCOOBI MOTyYEHUST KUPITUYa

Pa3IMIHOIO LBETA

Hcnonp3oBaHue CBIPBCBBIX
MaTCpuraIoB € Pa3IMYHbIM

COTTANYKAHTIAM OKNATITARATNITITIIAY

BBoj B rinHy OKpammBarnmx
TOHKOMOJIOTBIX JOOaBOK

TopkperupoBaHue 1>
JIByxcioitHoe hopMoBaHUE 1
AnrobupoBaHu
oOupoBaHue
< vy
Penbedras mexaHuueckas
o0paboTka >

I'maszypoBanue

OOHaxeHue QaxTypr

Hanecenue nomumep
TJICHOK

[Tnazmennas oOpabdbo

l"azomasmenHas
obpaboTka
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TEMA Kepamuueckas uepenuiia

JlecsaTku neT Hazad JIOAM OTKPBUIM Ui ce0s 4ylecHble KauecTBa
HATypaJbHON Yepenuubl. 3JaHus MO TaKOW KpbIed cTpouauck eni€é B JpeBHei
I'peiun u [lpeBHem Pume. Han€XHOCTB, NONTOBEYHOCTHb, YHUBEPCAIBHOCTH WU
ACTETUYHOCTh — BOT JAJIEKO HE BECh CHHMCOK JOCTOMHCTB 4epenuubl. Yepenuna
MOpPO30CTOMKa U nokapobe3zonacHa. OHa ycTOHYMBA K BO3JEHCTBUIO arpECCUBHBIX
BEILECTB, BETPY, COJIHEYHOM paJMalMd, HMEET MAalyl TEIUIONPOBOJHOCTD,
o01a1aeT XOPOIIMMHU IIYMOU30JIILIMOHHBIMU CBOMCTBAMH.

[loBbIIIEHHBI ~ MHTEpPEC K  HATypaJbHOM  4Yepenuue  BbI3BAI
CTPEMMTEIIBHBIN POCT €€ MPOU3BOACTBA. CEeroqHs THICAYU U THICAYN MPEIIPUATHI
BO BCEM MHPE BBIIIYCKAIOT BEJIMKOE MHOXECTBO BHJOB U THUIIOB YEPEMMIIBL,
pazo0paTbcsi B KOTOpOM 0€3 Ompe/eIcHHOM MOATOTOBKH JIOCTATOYHO TPYIHO.
[Toxoxxke, uro u B Poccum uepenuiia HaKOHEI-TO TMOJy4yaeT Moj00aroiee
Npu3HaHue, 10O JII0AU BCe OOJBIIE OCO3HAIOT, YTO KphIlla, KAK U CTEHbI, JOJKHA
CILY’KUTh MCTOYHMKOM JOMAIIHETO TMOKOSI, a HE MPUYMHON MOCTOSHHBIX 3a00T. B
OTIMYMEe OT JII0OOM Jpyrod KpOBIM, VYIOKEHHAs OJHAXKIbl Yepenuia B
JanbHeileM He TpeOyeT K cede CKOJbKO-HUOYIb CEepbe3HOro BHHMaHus. B
COBPEMEHHOM JWHAMMYHOM MHPE C €ro KOHKYPEHTHBIM JIyXOM Kpbllla U3
HaTypaJIbHOM Yepenuibl - 3TO €lle M MOJJIMHHBIA CHMBOJ OJaromnoyiyuus u
yBepeHHOCTH. JloMa moj uepenuieid o0aanaloT HenepeaaBaeMblM OYapOBAHUEM.
OHM OpraHWYHO BIIMCHIBAIOTCS KAaK B COBPEMEHHBIM NEH3aK YIML, TaKk U
MPUPOIHBIN TaHAmA]T.

PBIHOK KpOBEJIBHBIX MarepuanoB B Poccum xapakTepusyeTcsi BBICOKUMH
TEMIIAaMH POCTA, OCHOBHBIM KaTajJu3aTOpPOM KOTOPOTO BBICTYIIA€T aKTHBHOE
pa3BUTHE CTPOUTENIBHOW OTpaciv. EKEeromHslii TEMII pOCTa pPbIHKA KPOBEJIBHBIX
MaTepHayioB B IIeJIOM cocTaBiisteT mopsiaka 10—20%.

[ToTpebnenne HaTypaJbHOW Yepenulbl B MOCIEAHUE TOJbl TAKXKE Kak U
MPOU3BOJACTBO  €XKEroJHO yBenuuuBaerca. I[lo  olleHkam  3KCHepToB, B
MOCJIEAYIOUIME TO/Abl MOTPEOJICHHE YEepenuilbl Takke OyIeT pacTu Kak 3a CUET
YBEJIMYEHHS] TPOU3BOJCTBA B CTpaHE, TaK M 3a CYET YBEIMYEHMS 3aKYIOK
UMIOpTHOM Tponykuuu. OO0BEM moTpebneHus yepenuubl B Poccun B 2015 T.
MoxkeT goctudb 150-200 Thic.T., Toraa kak B 2007 r. coctaBuia 72 ThiC.T. IIpu aTOM
noTpebJieHue HaTypajJbHOM uYepenuilbl B OCHOBHOM OyleT pacTu Ipu
WHIUBUYAIBHOM CTPOUTEIBCTBE, @ TAKKE CTPOUTEIBCTBE AIMUTHOIO KUJIbSI.
Jlunamuka npousBojicTBa yepenuilbl B Poccuun, 1998-2007 rr. mpeacraBieHa Ha

pucyskel.
Puc.1. lunaMuKa npou3BoAcTBa Yepenuubl B Pocenn, 1998-2007 rr.,ruic.M?
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Kak BugHO W3 gumarpamMmbl oOBEM BBIMTyCKa yepenuilbl Bcex BumaoB ¢ 2004 .
€XKEroJIH0 YBEJIIMYMBAETCA C pa3HbIMU TeMIaMu NpupocTa. braromaps pocrty
OJ1arOCOCTOSIHUSI HAaceJICHUsT U TOBBIIICHHOMY MHTEpPECY K KaueCTBEHHBIM
CTPOUTEIBHBIM MaTepHallaM, IOIMYJIIPHOCTh YEPENMIBI BO3PACTAET €KETOMHO,
MoATOMY Tpou3BOACTBO €€ B Poccum crpemutenbHo pact€r. OmHAKO KpHUBas
TEMIIOB TPUPOCTa OO0BEMOB BBIIYCKAa YEpPENUIbl HMEET TEHIEHUHUI0 K
YMEHBUIEHUIO, MO3TOMY Jis YJOBJIETBOPEHHS HEYKJIOHHO PAacTyIIEro crpoca
ABJIIETCSI BECbMa AKTYaJIbHBIM CTPOUTEIHCTBO HOBOT'O 3aBOJIa MO IPOU3BOJCTBY
KEPAMUYECKON YEPETULIBI.

[TpousBoAAT clieayronIne BUAbl YEPEIHIIbI

Tabnuua - OCHOBHBIEC BUJIBI M pa3MepPhl YePETHULIbI

[a6GapuTHble pasmepsl, | Macca 1m? B | Konnuects
MM HACBILIEHHON | O
Bun yepenung BOJIOU Yyepenulibl
HIUPUH
JUIMHA N COCTOSI- Ha
HUH, KT 1m?
[TazoBas: 400
1) neHTOYHAs HE
2) 1TaMIoBaHHas HOPMHUPYETC 200 50 15
s He Oosiee 50 17
JlenTouHas:
1) mockas 365 155 60 40,3
2) S-obpasHas 390 215 He Oosee 50 17
10 kr Ha
KonbkoBas 365 200 | morouHbIN 1M -
2
Bo3MOeH BBITYCK 4Yepenuubl JAPYTrMX pa3MeEpPOB. [TazoBass uepenuna
UCIIOJB3YETCSl JI MOKPBITUS CKAaTOB KPOBIIU. KoHbKkOBast — 11 MOKPBITHUS

KOHBKOB U pedep.
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1o BHemIHEMY By JIMLIEBOI IOBEPXHOCTH MOXKET OBIThH CIIETYIOIINED

1) TeppakoToBas (U3 CBIPbSI €CTECTBEHHOTO IIBETA);

2) liBetHas (00BEMHOTO OKpPAIIMBAHUS WM AHTOOUPOBAHHS);

3) I'mazypoBaHHasi, OJIeCTsIIIAs MIIX MAaTOBas,

4) TIoBepXHOCTh YEpENUIbl MOXKET OBITh IMOKPHITA KPEMHE-OPTraHHYECKUMHU
MNOKPBITUSIMH 17151 TOBBIILIEHNS BOJOHENPOHUIIAEMOCTH.

CelppeM 11 MPOU3BOJCTBA YEPENHIIBl SIBIIAECTCS JIETKOIUIABKHUE, XOPOILO
CHEKAIOUIUeCs, MJIACTUUHbIE, MaJIOYyBCTBUTEIIbHBIE K CYIIKE TMIMHBL. He numeromnue
KPYIHBIX OCTOPOHHUX BKJIIOUEHUH. BozmayiiHas ycajgka HE JOJKHA MPEBbIIATH
5-7%, orneBast 4%. IlnacTuuHbIE TJIMHBI OTOLIAIOT NECKOM HWJIM IIAMOTOM, B
konuuecTtBe 15-25%. [loaroToBka macchl AJisl YepenuIlbl aHAJIOIMYHA OJATOTOBKE
Macchl JJI1 KUpIHMYa IUIACTUYHOTO (POPMOBAHMSL. Yepenuiy ¢GopMyroT
IUTACTUYECKUM CIIOCOOOM Ha JIECHTOUYHBIX BBIKYYM-IIpEccax, pa3pe3aroT ¢ IOMOIIBIO
CTaHKa M0JIyaBTOMAaTa.

[la3zoByr0  mITaMmoBaHHYIO  dYepenuily (OpMyIOT Ha  pPEBOJIBBEPHOM
HKCLIEHTPUKOBBIM, CaJI0YHOM U JIPYTUX Mpeccax.

CymKy OCYWIECTBISIIOT B TYHHENBHBIX CYIIWJIAX B TedeHUM 24-36 4yacos.
OOXuT MPOBOAAT B TEX K€ IMedyax 4To M kupnud npu Temmeparype 900-950°C.
Canky yepenuiibl OCyHIIECTBISIOT BEPXHUE PSIIbI CAJAKU KUpIUYa.

Buabl 1edekToB uyepenuubl
Ta6nuia — Buibl 1eheKTOB YepenuIlhl

Iloka3zareinb HopmMma
1. OrbOurocTtu Ha MEpeKpbIBAEMON CTOPOHE, B MM He OoJiee:
— UJIMHA 50
— IIUpHHA 10
OTOUTOCTH Ha NEPEKPHIBAIOLIEH CTOPOHE HE
JIOTTYCKAETCsI
2. Jlns rma3ypoBaHHOW IEPETIUIIB:
— BOJIHUCTOCTb TJIa3ypH JIOTTYCKaeTCsl
— HATeKHW TJIa3ypH BBICOTOH, B MM He OoJee 1,5
— TUICIIUHBI U CIELIHBIM 00IIell I0Iaapo, B MM? He Ooee 20
— TOATrJa3ypHas 3acOpKaguaMeTpoM 2-4 MM, B ITyKax
He Oouee 5
— MYIIKH 10 5 MM He OoJiee 3
—  HAKOJIBI IUAMETPOM 70 1 MM JIOTTyCKa0TCA

—  CyXOCTbh, BCKUTIAHHE TJIa3yPH BJIOJIb KPAeB YePEIHUIIBI
IIMPUHON B MM, He boJjiee 3

OO6miee KOMMYECTBO JAEPEKTOB MO TOKa3aTeasM BHEIIHETO BHUJA HE JOJDKHO
MpeBbIIATh 0oJiee 4 Ha OTACIBHO B3STOM UepenHuIle.
OO6oKeHHas: Yepernuiia JoJbKHA 00J1a7aTh CISAYIOIIMMEI CBOMCTBAMMU:
— BogomnorioiieHue He oonee 10%;
— MOpPO30CTOMKOMTH HE MEHEe 15 IUKIIOB;
— mpouHocTh npu u30kude He menee 7 Mlla;
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— paspyuiaromasi Harpys3ka MpU HCIBITAHUU Ha HM3JIOM YEpernuibl B
BO3/IyIITHO-CYXOM COCTOSIHMH, B KI'C HE MEHEe :
TSt S- 00pa3Hoit TeHTouHoM — 150;
JUTST Ta30BOM mramiioBanHon — 90;
IS OCTAIBHBIX  BHUJOB  YEPEMUIBl  IUIACTHYECKOTO
dopmoBanuu — 80;
JUTS ICHTOYHOM TUIOCKO# momycyxoro ¢popmoBanuu — 40.



