POM HJET MPOIEeCC BhIIETAYMBAHNS METallIa U3 peareHTta. JJjisi CHIKEHuUs
KOHIICHTPAIIMU HUKEJISI HEOOXOAMMO YBEJIIMUUTH PACXOJ] pearceHTa.

CrnemyeT OTMETUTh, YTO YCIOBUS MPAKTUUECKHU IMOJHOTO U3BJICUCHUS
kKeJie3a OTIIMYAK0TCS OT apaMeTPOB OCAXKIEHUS MEIAU U IIUHKA, YTO CBUJIE-
TEJIBLCTBYET O BO3MOXHOCTU BBIJICJICHUSI KEJIE30COAECPIKAIIECTO OCajKka M3
HCXOJITHOT'O pacTBOpA.
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CONSTRUCTION CERAMIC WITH CARBON NANOTUBES
Research deals with the possibility to improve the properties of ce-
ramic products by utilising the modifying additive of multi-walled carbon
nanotubes (MWCNTs), mixed with carboxymethylcellulose (CMC), which
has the properties of dispersant, (MWCNTs+CMC).

Mixture of the clay and sand (raw mix - M), which is used the most of-
ten in ceramics production in Lithuania, was used in the research. M con-
sists of 60—65 % of clay and 3540 % of sand. Chemical composition of M
is: S10,-67.52 %, Al,0;-17.09 %, Fe,05—6.56 %, CaO-2.14 %, MgO—1.88
%, R,0-4.23 %, SO5—0.58 %. Mineralogical analysis of mixture M showed
the domination of chlorite, illite, quartz, feldspar, dolomite, calcite miner-
als. The modifying additive (MWCNTs+CMC) Graphistrength™ CW2-45
was produced by company “Arkema* (France). It is a masterbatch that con-
tains high concentration MWCNTs perfectly dispersed in carboxymethyl-
cellulose (CMC). Graphistrength™ CW2-45 is provided in the form of pel-
lets with the following key characteristics: aspect — black pellets; composi-
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tion (in mass percent) MWCNTs 45, CMC 55 (purity>90 %). The walls of
nanotubes consist of several layers. The outer diameter of MWCNTs varies
in the range of 10—15 nm, length — in the range of 1-15 um.

Composition of formation masses (% of the mass): A - mixture of the
clay and sand — 100 %, B - mixture of the clay and sand 99.9955 % and
Modifying additive (MWCNTs+CMC) — 0.0045 % (the amount of modify-
ing additive used was sufficient in order to reach MWCNT amount in for-
mation mass equal to 0.0045 % of mass). The burning of the samples
(50x50x50 mm) was carried out at 1000 °C and 1050 °C temperatures,
burning period lasted for 34 h by keeping at the highest burning tempera-
ture for 4 hours. Compressive strength of the ceramic body was determined
according to the standard LST EN 772-1:2003, net dry density—
LST EN 772-13:2003, water absorption —LST EN 772-21:2011, initial rate
of water impregnation — LST EN 772-11.

It was found that the compressive strength of reference samples (for-
mation mass A) dried at 105 °C temperature reaches 3.0-3.5 MPa. After
adding the modifying additive to formation mass B, compression strength
increases up to 5.5-5.7 MPa. Density values of samples of formation mass
B dried at 105 °C temperature indicate that density increases from 1970 to
2000 kg/m’ when modifying additive is added to the formation mass, i.e.
by 1.5 % when compared to the density of formation mass A where this
additive was not used. Microstructure investigations of formation masses A
and B, dried at 105°C temperature, showed (Fig. 1 a) that after the adding
of formation mass modifying additive (formation mass B, Fig. 1 b), forma-
tion mass became more dense than formation mass without this additive
(formation mass A). No deep pores are seen, it looks like ceramic matrix
merges. Microstructure investigations, conducted by using high resolution
SEM JSM 7600F, helped us to determine the MWCNTs adhesion with
clay. Fig. 1 shows that MWCNTs surface is highly covered with clay, they
are perfectly ingrown into the clay (Fig. 1 ¢). Moreover, it was determined
that MWCNTs keep the particles of dried clay’s tightly together. It is evi-
dent that MWCNTs additive act as an additive bridging the micro-cracks
durmg the drylng of clay slurry

Fig. 1. SEM photos of microstructure of A and B formation masses, dried at
105 °C: a — A formation mass; b and ¢ — B formation mass
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Density of the reference sample A, burned at 1000°C and 1050°C
temperature, reaches respectively 1710 kg/m® and 1750 kg/m’, compressive
strength — 25 MPa and 39 MPa, water absorption — 14.2 % and 11.6%.
When modifying additive is added to the formation mass (formation mass
B) and it is burned at 1000°C and 1050°C temperatures, the density and
compressive strength of the ceramic bodies obtained increase. Water ab-
sorption becomes lower than the one of formation mass A where this addi-
tive was not used. Density of ceramic body B, burned at 1000°C tempera-
ture, increased up to 1790 kg/m °, i.e. by 4.5 %, compressive strength up to
37 MPa, i.e. by 32 %, water absorption decreased up to 10.9 %, i.e. by
23%. When the burning at 1050 °C temperature was carried out, density
increased up to 2010 kg/m’, i.e. by 12.9 %, compressive strength increased
up to 59 MPa, i.e. by 34 %, water absorption decreased up to 4.9 %, i.e. by
57 % when compared with the reference ceramic body A burned at the cor-
responding temperature. Results of microstructure investigations of refer-
ence ceramic body (ceramic body A) and ceramic body with modifying ad-
ditive (ceramic body B) are provided in Fig.2. Microstructure's view of
formation mass B burned at 1050 °C temperature, shows that the density of
the microstructure of ceramic body is sufficiently large. There are not a lot
of pores with spherical and oblong shape Most of them have closed struc-
ture, and the por0s1ty of such ceramlc body is small.

Fig. 2. SEM photos of microstructure of A and B ceramic bodies, burned
at 1050 °C: a) A ceramic body; b) B ceramic body

After the implementation of X-ray analysis of ceramic bodies burned
at different temperatures, it was identified that during the burning of semi-
manufactures silica, hematite, anorthite, feldspar minerals are created.
Those are typical minerals created during the burning of clay materials.
Depending on the highest burning temperatures, intensity values of these
minerals slightly differ. X-ray pattern shows that modifying additive does
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not have considerable influence on mineralogical composition of ceramic
bodies, because silica, hematite, feldspar minerals, same ones as in the
samples without this additive, are identified in X-ray pattern (Fig.3 a).
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Fig. 3. XRD pattern of the B ceramic body, burned at 1050 "C temperature:
Q — quartz; H — hematite; A — anorthite; F — feldspar

When, in modern production technology of ceramic construction
products, the mixture of low quality clay and sand is used and modifying
additive (MWCNTs+CMC) masterbatchGraphistrength™ CW2-45 is in-
troduced into the formation mass as 2 % water dispersion (sufficient
amount for MWCNTs reach 0.0045 mass. percent in the formation mass), it
is possible to modify the microstructure of semimanufactures formed (dried
formation masses) and improve physical and mechanical properties of the
burned ceramic bodies.
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KEPAMUYECKUE MACCBI JUISI MAHOJUKOBBIX U3JIEJTUIA
B nactosiiiee Bpemsi HaOIIOJAaeTCsl AKTUBHOE Pa3BUTHE CETU 0O0Iile-
CTBEHHOI'O MUTAHUS: MOSBJIEHUE HOBBIX Kade, pecTOpaHOB, OPUCHBIX CTO-
JIOBBIX M JIPYTUX OOBEKTOB, CHEU(pUKA KOTOPBIX COCTOUT B MHTEHCUBHOMN
OKCINTyaTaluyn 1mMoCyabl B TCUCHUC TJIMTCIbHOIO BPECMCHH U, COOTBCTCTBCH-

HO, YaCTOW TUAPOTEPMHUUYECKON 00pabOTKE B MOCYJOMOCUHBIX MAITMHAX.
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s 00BEKTOB OOIECTBEHHOTO THUTAaHUSI CO CpeHEW M BBICOKOMU
IPOIMYCKHON CIOCOOHOCTBIO IMOCETUTENEH, KaK MPaBUJIO, HCIOIb3YIOTCS
MAaIlIMHBIKYTIOJBLHOTO THIIA WU KOHBEHEPHBIE, TPOU3BOIUTEIBHOCTh KOTO-
pbix coctapisieT oT 1000 qo 3500 Tapenok/d. OOUMN NPUHLIKN ACHCTBUS
TaKuX MalllMH OCHOBAaH Ha IOJiay€ BOJIbI C MOMOIIBIO CIEIHAIBHON MOIII-
HOM moMIibl HAa (DOPCYHKH M €€ TOCIEAYIOIIeM pPACIbUICHUH Ha TOCYAY.
Temmneparypa Boabsl MOKET BapbupoBaThes OT 65 10 85 °C. Bpems MbIThs
MOCYIbl B MAIIIMHE COCTABIISIET OKOJIO 2—3 MUH, IIPU 3TOM OHO pacrpeens-
€TCs 10 CJICAYIOIUM LUKIaM: 0koyio 60-90 ¢ — UHTEHCUBHOE MBIThE, S—
10 ¢ — mayza, 15-20 ¢ — ononackuBaHue. ITO CBUJETEILCTBYET O TOM, YTO
nocyja, oOpabaTbiBaemas B IMOCYJIOMOEUHBIX MalllMHAX, PAaccuyMTaHa Ha
MHTEHCUBHYIO JKCILTyaTallio, IMEHHO MOATOMY OHA JIOJIKHA OBITh JIOJICO-
BEUHOM, COXPaHSATh CBOM TEXHUYECKUE XAPAKTEPUCTUKU U JCKOPATUBHBIN
BHEIIHUU BU]I.

B nacrosimiee Bpemsi B PecriyOnuke benapych Oombliiasi 4acTh Maiou-
KOBBIX W3/ICNIUN XO3SMCTBEHHO-OBITOBOTO HA3HAYCHUS W3TOTABIIMBACTCS B
OAO «benxynoxkepamuka» (r.r.PamgomkoBiuun, MuHckast 001acTh) Ha OCHO-
BE JIETKOIUIABKOM TJIMHBI MECTOPOKIEHUS «I alilyKOBKay MpHU MaKCUMAJIbHOM
Temrieparype mojauToro ooxura 960—980 °C. 'oToBast MPOAYKIIUS XapaKTe-
pusytorcsi Bbicokoi mopuctocthio (30-32 %) u BomomnoriomieHuem (17—
18 %), HU3KMMM 3HAUYEHUS MEXAaHWYECKOM MPOYHOCTU MpHU CKATUU (4—
7 MlIla), uro He obOecrieuyMBacT BO3MOKHOCTh €€ 00pabOTKU B MOCYA0OMOEY-
HBIX MallIMHAX.

B cBsI3U ¢ 3TUM LI€JIbIO HACTOSILIErO MCCIEIOBAHUS SIBIISIETCS pa3pa-
00TKa COCTaBOB MacC U TEMIIEPATyPHO-BPEMEHHBIX TapaMeTPOB UX 00KUTa
JUISl U3TOTOBJIEHUS] MAMOJIMKOBBIX U3JIEJIUNA C YIYYIIEHHBIMH JKCILTyaTallu-
OHHBIMU XapAKTEPUCTUKAMHU.

B xauecTBE KOMIOHEHTOB KEPAMUYECKUX MACC HApAY C IIIMHON Me-
cTopoXkaeHus «[ aillyKoBKa» HMCIOIb30BAINCH CYIJIMHKH MECTOPOXKICHUS
«Danunons» (Pecnybnuka benapych) m ummnoptupyeMbie U3 YKpauHbI
rMHa orueymnopHas Becko-I'panutuk BecenoBckoro mectopoxaenus, 0a-
3a5bT POBEHCKOTO MECTOPOKICHUSI M KAOJMH MOKpOTo oboramenus [Ipo-
CSHOBCKOT'O MECTOPOXKICHUSI. XMMUUYECKUI COCTaB ChIPhEBBIX MaTEpPUAIIOB
npuBereH B Tabnuie 1. BBeneHune B cocTaB MacChl OTHEYMOPHOMN TIUHBI
o0ycioBiieHa HEOOXOIMMOCTBIO PACHIMPEHUS] UHTEPBaja CIEKIIEToCs CO-
cTOsIHUS; 0a3aibT, KaK IJIaBeHb, CIIOCOOEH MHTEHCU(HUIIUPOBATH IMPOIIECC
CIIEKaHMsI, KAOJUH — 00€CIeunTh TpeOyeMble PEOJIOTUUECKHE XapaKTepu-
CTUKH JINTHEBOTO IUIMKEPA; BBICOKASI TYrOILUIABKOCTh CYTJIMHKOB MPEAINO-
JaraeT CHM)KCHUE YYyBCTBUTEIBLHOCTH M3JEIUN K yCaJO4YHBIM U Jepopma-
UOHHBIM TporieccaM. C MCHOJIb30BAHUEM BBIIIECYKA3aHHBIX KOMIIOHEHTOB
pa3paboTaHbl 2 CepuU ChIPHEBBIX KOMIIO3UIIMMI, B KOTOPBIX COJIEPKAHUE
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COCTaBJIAIONIUX BaphUPOBAJIOCH B CIEAYIOMIUX Mpeaenax, %: rimHa «l aii-
nykoBka» 65,0—85,0; 6azanst 5,0-20,0; cyrimunku 5,0-20,0 — 1 cepust; ru-
Ha «lalinykoBka» 67,5-80,0; riuna Becko-I'panutuk 7,5-15,0; 6azanbt
5,0—12,5; xaonun 5,0-7,5 — II cepus.

Ta6auna 1 — XuMnuyecknii coOCTaB CbIpbeBbIX MATEPHAJIOB

Haunmenosanue CopepkaHue OKCUIOB, %!

KOMITOHEHTOB SiO; | AlLO3 | Fe,05 | Na,O | K,O | MgO | CaO |TiO;| nmm
T mectoposne- | g3 ¢ 153 | 595 | 068 | 2,95 | 3,08 | 9,04 |0.73] 11,7
Hus «[ aliTyKoBKa»
I'mnua Becko-
I'panuTnk

65,29 123,63 | 1,46 | 0,39 | 1,53 | 0,66 | 0,56 | — | 6,48

CyriamHKu MecTopo-
sxkneHust «DaHumIoIbLy

83,091 8,59 | 2,30 | 0,71 | 1,43 | 0,74 | 0,38 |0,60| 2,16

bazansT PoBeHCKOrO
MECTOPOXKACHUS
Kaonux npocsHoB-
cKuii MOKporo 060- |46,05(39,80 | 0,45 - — 0,36
rameHus

52,24 117,26 | 13,17 3,47 | 0,51 | 2,28 | 7,58 |2,88| 0,61

— [ 13,34

MaiionuKoBbI€ U3JENUS W3TOTaBIUBAINCh METOJIOM IUIUKEPHOTO
JUThs B rurncoBbie Gopmbl. [IpoBeieHHbIE KOMITJIEKCHBIE UCCIIEA0BAHUS 110
U3YUYEHUIO PEOJIOTMYECKUX XapAKTEPUCTUK M arperaTUBHOM yCTOWYMBOCTH
CyCIIEH3Ull Ha OCHOBE pa3pabOTaHHBIX COCTABOB MAaccC IMO3BOJWIM MOJ00-
paTh KOMOMHAIMIO 3JIEKTPOIUTOB, BKItodaromyro 0,1 % KanbIMHUPOBAHHON
cozpl, 0,05 % xunkoro crexna u 0,05 % Tpunomdocdara Hatpus, odecrieun-
BAIOIIYIO TEKY4eCTh umkepa 8-9 ¢, koadduimeHt 3arycreBaemoctu 1,5-1,55
npu BiaxHocty 40-42 %. [onydabpukarsl nznenuit moaBepraanuch 00KUry
npu temneparypax 1000, 1050, 1075 u 1100 °C ¢ U30T€pPMUYECKOI BBI-
JEpKKOM B TeueHue 1 u.

[Ipy mpoBeAeHMM WCCIENOBAHUNA YCTAHOBJIEHBI 3aBHCHUMOCTHU
OCHOBHBIX XapaKTEpUCTUK MaHOJIMKOBBIX OOpaslloB OT COCTaBa Macc U
TeMIrepaTypbl 00xura, u3ydeH (a3oBbIM COCTaB M3 W UCCIEIOBaHA
UX CTPYKTYypa.

OmnpeneneHo, 4TO C YBEIMYCHUEM COJEpKaHUs OazaibTa B Maccax
o0eux cepuii MoKa3aTean BOAOIOTIIONICHUST 00pa3IoB CHIKAIOTCS oT 21,9
1o 11,2 %. YcraHoBieHO, 4TO MPUCYTCTBHUE Oa3aibTa OKa3bIBaeT 0oJiee ak-
TUBHOE BJIMSHUE HAa CBOMCTBA OOOMOKEHHOTO YeperKa M0 CPaBHEHUIO C
CYIJIMHKaMH M OTHEYMOPHOMW TJIMHOW, YTO OOBSICHAETCS HAIMYUEM JIETKO-
IJIaBKUX MPUMECE B mopojie (BYJKAaHUYECKOTO CTEKJIa, aHAJIbIIMMa, XJIO-
podeunta), CHUKAIOIIKNX TEMIIEpaTypy Hadaia CIeKaHUs ChIPhEBBIX KOMIIO-
€3700050%8

' 31ech u ganee mo TEKCTY MPUBEICHO MAaCCOBOE COJIEPIKAHHE
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VYBenuueHue cojaepkKaHusl JIETKOIUIABKOM TJIMHBI MECTOPOXKACHUS
«l"aiiIyKOBKa» B COCTAaBE KepaMHUUECKUX Macc OoT 65 10 85 % npuBoauT K
MOBBIIICHUIO TTOKa3aTeNeil BOIOMOIJIOMIEHUs 00pa3 OB U3/ENIHi, YTO 00Y-
CJIOBJICHO HaJU4YHEM MpUMECEH, OKa3bIBAIOIIMX HEraTHUBHOE BIMSHUE Ha
IpolLiecC CIIEKaHUsl KePaMUYECKUX Macc.

JInst ChIpbEBBIX KOMITO3UIIMA C OJIMHAKOBBIM COJIEP’KAHUEM TIIUHBI
JIETKOTUIaBKOW M Oa3zayibTa OoJsiee OJaronpusiTHOE BIIMSHUE HA MOKa3aTeNu
CBOKWCTB M3/IEJIMI OKa3bIBAET BBEJICHHUE IMHBI Becko-I'paHuTuk no cpaBHe-
HUIO C CYyIJIMHKaMH. JTO CBA3aHO C TEM, YTO COJEPKAHHE B KEPAMHYECKUX
Maccax OTHEYNOPHOM IJIMHBI PACIIMPSiET WHTEPBAJ CIEKIIErocsi COCTOS-
HUS, 4TO TIO3BOJISIET KOHTPOJIUPOBATH MapaMeTpPhbl CIIEKaHUS U CITIOCOOCTBY-
eT ero OoJiee MOJHOMY IPOTEKaHUIO, obecreunBas (OPMUPOBAHUE IJIOT-
HOUM CTPYKTyphI uepenka. [Ipy KoMOMHUPOBAHHOM HCTIOJIB30BAHUH TIIMHBI
JIETKOIJIABKOM U CYTJIMHKOB MHTEPBAJ CIIEKIIErOCsl COCTOSIHUS COCTABIISIET
30-50 °C, 4TO MPUBOIUT K PE3KOMY U HEKOHTPOJIUPYEMOMY yBEITUICHHIO
KOJIMYECTBa >KUAKOW (ha3bl 3a HEOOIBIIONW MPOMEXYTOK BPEMEHH H, Kak
CJIEICTBHE, BO3MOXKHOU eopMaIiuy u3ieani.

VcraHoBiIeHO, uTO npH TemiepaTypax ookura 1000 u 1050 °C 3Ha-
YEHUSI BOJOMOIJIONIEHUSI 00pa3IOB M3/EIN U3MEHSIOTCS He3HAUYUTEIHHO,
MIOCKOJIbKY B JJAHHOM MHTEpBaJie TeMIeparyp 0azalibT U CYTJIMHKHU SIBJISI-
I0TCS OTOIIAIOUMHU KoMIoHeHTaMmHu. [Ipu TemmnepaTtypax obxura 1075 u
1100 °C 3aBUCHMOCTB BOJOIOIIIOIEHUS OT TEMIIEPATYPhI IPOSBIIIETCS He-
CKOJIBKO aKTHMBHEE. JTO CBSI3aHO C TEM, YTO 3a CYET MPUCYTCTBUS JIETKO-
IUTABKUX MIPUMECEN B CHIPHEBBIX MaTepUaaX WHTEHCU(PHUIIUPYETCS CIieKa-
HUEe Macc. MexaHnudeckasi IpOYHOCTh 0OPa3Il0B 3aBUCUT OT COCTaBa Macc U
TeMIepatrypsl o0xura u usmensercs ot 8 go 15 Mlla.

Pe3ynbTaThl peHTreHo(a30BOro aHaliM3a TMO3BOJWINA YCTAaHOBUTD,
4yTO (a3oBbIil cocTaB 00pa3loB 00enX cepuil MpeCTaBiIeH KBaplieM, Iia-
T'MOKJIa30M U remMaTuToM. lIpu yBennyeHnn MakCUMajabHOM TemIepaTyphbl
o0>kura u3eNIuid MPOUCXOJIUT HE3HAYUTEIIbHOE U3MEHEHHUE KOJIMYECTBEH-
HOTO COOTHOIICHUS (a3.

CpaBHUTENBHOE 3JIEKTPOHHO-MHKPOCKOIMYECKOE UCCIEA0BaHUE MO-
BEPXHOCTH CKOJIa MaloJIMKH, BbllyckaeMor OAQO «benxynoxkepaMukay,
U 00pa3lioB, MOJYYEHHBIX U3 ONTUMAJIBLHOIO COCTaBa MacChl MOKA3aJlo, YTO
CTPYKTypa 00pa31oB, U3rOTOBJIEHHBIX U3 KEPAMUYECKON MacChl MPOU3BO/I-
CTBEHHOI'O COCTaBa, JOBOJBHO PhIXJas, YETKO BUAHBI 0Opa30BaHUs HEmpa-
BUJILHOM (DOPMBI, XaOTUYHO pacHpe/eeHHble B KEPaMUYECKOM ueper-
ke.O0pa3ipl U3 pa3paboTaHHOW MacChl XapaKTEpPU3YIOTCs OoJjiee MIOTHON
cTpykrypoil. Kpucramnmmueckue oOpa3oBaHus, pacloilOKEHHbIE B CTEKIIO-
BUJTHOM M aMOp(U3UPOBAHHON COCTABISIOIINX, OTIMYAIOTCS YMEHBIIECH-
HBIMHM pa3MepaMu, YTO CBUJETEIbCTBYET O OOJBbIIEH CTENEHH CHEKAHMS
MAaccChbl.
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Takum oOpa3zoM, pe3yibTaThl ONpeaeiaeHUs (PUINKO-XUMUYECKUX
CBOMCTB 00pa310B, U3rOTOBJIEHHBIX METOJIOM HUIUKEPHOIO JIUThS, U 00XKU-
rom npu temmeparypax (1075-1100) °C mo3BoimiIM yCTaHOBUTH OITH-
MaJIbHBIA COCTaB KEPAMUYECKOW MAacChl, M3 KOTOPOW B YCJIOBHUAX
OAO «benxymoxkepaMHKa» W3rOTOBJIEHA OIMBITHAS MAPTHS MAUOJIUKOBBIX
U3JIETTUI X03SIIICTBEHHO-OBITOBOTO HA3HAYEHUSI.

[Tonyuennsie npu Temmnepatype ooxura (1090+10) °C rimaszypoBaH-
HbI€ WU3JENHS XapaKTepU3yrTCsA 3alaHHbIMH 3HAYEHUSIMU BOAOIOIJIOLIE-
Hus (8,5-10,0 %) u NMOBBILIEHHBIMU MTOKA3aTEIIMU MEXaHUYECKOW Mpou-
HocTH nipu cxkatuu (14—16 MlIla). MalionukoBasi rmocyjaa Nnpoluia UCIbl-
TaHHUS B IOCYJAOMOEYHOM MAaIllMHE KOHBEMEPHOrO0 THIA HENPEPHIBHOTO
NEHUCTBUS, B pe3yJbTaTe KOTOPBIX M3Aeius Bblaepxkanu 150 nukioB nH-
TEHCHBHOM SKCIUTyaTallukd 0€3 MEXaHWYECKHX MOBPEXKIEHUH U HU3MEHE-
HHUM BHEUIHETO BU/IA.
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T'JIA3YPH JJISI MAMOJINKOBBIX U3IEJIN,
KOHTAKTUPYIOIIUX C IUIIEBBIMU CPEJAMHU

B nacrosiiee BpeMs BBITYCK MaOJIMKOBBIX U3aenuii B PecmyOnnke
benapycy opranuzoBan Ha npenanpuatin OAQO «benxynoxkepaMukay.
ACCOPTUMEHT MaNOJMKOBBIX M3/IEIMH B 3HAYUTEIBbHOW CTEIIEHU 3aBUCUT
OT UX  JCKOPATUBHBIXM  TOTPEOMTEIIbCKUX  CBOMCTB,  KOTOpPBIC
00ecreunBalOTCs €  MOMOIIBIO  TJA3ypHOTO  TOKPBITUS, NPUYEM
BO3MOXHOCTH KEPaMHUKHU B 3TOH OOJACTH CBOMCTB SIBIISIIOTCS JIOBOJBHO
HIMPOKUMH, NHOT/A 1aK€ YHUKAJIbHBIMU.

K kadecTBy BbIIycKaeMoil KepaMUYECKOM CTOJIOBOM MOCY/IbI, KOeii-
HBIX U YalHBIX HAOOPOB MPEIBSBISIOTCS TMOBBIIIEHHbIE TPEOOBaHUS, TO-
CKOJIbKY OHM TNpPEIHA3HAYEHbI HE TOJBKO JJISI XPAHEHUS W MPUTOTOBJICHUS
MUY, HO U JJISI MACCOBOTO MCIOJIb30BAaHUS Ha MPEANPUATUSIX OOIIECTBEH-
HOT'O NMUTAHUS.

[leapt0  HACTOSILIETO  MCCJIENOBAHMUS  SIBJISJIACh  pa3paboTka
pelenTypHOH KOMIIO3UIIMKM  (DPUTTOBAHHBIX  OJIECTAIIUX  TJIa3yPHBIX
HNOKPBITUA—TIPO3pAYHOTO U Oenoro 3araymieHHoro. Crenuduka skcrtya-
TalMK U3ICJIUHA XO3SIICTBEHHOTO HA3HAUEHMSI CBsI3aHA C MHOT'OKPaTHOM 00-
pabOTKOM B MOCYIOMOEYHBIX MAlllMHAX CTPYSIMHU Topsiueit Bosl (45—80°C)
noxa nasiennem 0,03—1 MlIla, a Takxke ¢ BO3MOKHBIMU TEMIEPATYPHBIMU
nepenagamu B kamepe mammubl 10 40—50 °C. TToMHMO BBICOKHX JIEKOpa-
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