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BYAIBEAbHA KEPAMIKA

Kepawmika YkpaiHn

CnpoBUHHI pecypcu Ta BUpOBHMUTBO KepaMidHOT NPOAYKLLT

Raw materials and production of ceramic ware

ByaiBenbHa KepaMika

Kepamika — Ue marepian He TinbK MUHYIOrO, ane i MabyTHLOrO,
0COOMMBO SKWIO 3BEPHYTV yBary Ha LUBWOKICTb PO3BMTKY BMCOKOTEXHO-
JIOMYHOI Kepamiki, Ky OTPUMYIOTb LLNIAXOM CriKaHHS HEMETaNEBKX NOPOLLKIB
AK MPYPOOHOTO, TaK i LUTYYHOTO MOXOMKEHHS.

KepamiyHi marepiann — HangasHilWi 3 YCixX WTY4HMX Kam'aHUX Ma-
Tepianie. Bik kepamidHoi Liernv ctaHoBUTb noHan, 5000 pokis. Y my3ei Epy-
cannma 30epiraeTbCa 3HaMeHuTa KepamiyHa macka, WO BUroTOBNEHa
nproansHo 8500 pokis ToMy i 3HaraeHa y cTapoaaBHbOMY EPUXOHI NO-
6113y MepTeoro Mops. 3anuiuky 6yaiBens Ta Cnopya, 3 kKepamivHoi Lermm
BUABNEHI apxeonoramuy Ha Teputopii CtapogasHboro €rvnty (V tmesyo-
NiTTA A0 H. e.). Ha TepeHax YkpaiHn 3HanaeHi Bupobu 3 kepamiki, Lo fa-
TYIOTbCS VI TUC. A0 H. €. (TPUNINbChKa KybTypa), a Takox 36eperincst icto-
pUHHI nam'aTHnK Knisebkoi Pyci X—XI CT. (3annwkn [eCaTmHHOI Lepksu,
3on0Turx BopiT, Codicekmin cobop), ski Bynm 36yaoBaHi 3 BUKOPUCTaHHSIM
KepamiyHOI Lerv Ta kepamidHyx nantok ona nignorn. B Kuiscekint Pyci Ta
BigaHTii OCHOBHMM MmartepianomMm O/ 3BEAEHHS CTiH, apokK, CKIeniHb
(Codincekumin cobop i Lepksa Cnaca Ha bepecTtosi y Knesi) byna naiHda.
Lle nnocka BMnaneHa BenvKOpPO3MipHa Uerna, ska mana wmnpuHy 38x27
i 27x19. JIOBroBI4HICTb | MPOCTOTA BUIOTOBNIEHHA KEPAMIYHNX MaTepianis
3abesneynnn iM ogHe 3 Mepuurx Miclb cepes, iHWnx OyaiBenbHuX
mMarepianis.

[ONOBHUMM KpUTEPIAMIM KnacudikaLi kepamidHx Matepianis Ta B1pooiB
e xapaktep OynoBy Yeperka, cnocid GopMyBaHHS, xapakTep NOBEPXHi Ta
NPU3HAYEHHS.

3a NpuU3HaYeHHsIM KepamidHi marepianv 11 BMpoOuy NOAiNsioTe HA Taki
BN CTIHOBI (LIErna, NOPOXHWCTI KaMeHi); NOKPIBENbHI (Yepennus); enemeH-
TV NEPEKPUTTIB; BUPOOK ANnst 0611LII0BaHHS hacamiB (MMLBbOBI Lema i KameHi,
MANTKN aCaaHi; KUIMMOBO-MO3aidHi MIUTKA; apXITEKTYPHO-XyAOXHI AeTani);
BMPOOW A1 BHYTPILLHBOrO 06NMLIOBAHHS (adypoBaHi nmnTki i hacoHHi ae-
Tasi 0 HAX — KapH3M, KyTHUKK, MOSCKM); 3anoBHIOBaYI 119 OETOHIB (kepam-
31T A0r0 PI3HOBWAN, AITIONOPWIT); TEMNOIZONALLIHI BUPOOW (JiaTOMITOBI, TPE-
nenbHi, Nepnito6eHTOHITOBI B1POOK, HisapioBata kepamika); BMpoOW Ans
NiANor | AOPOXHIX NOKPUTTIB (MANTKM ANA NiAI0r, AOPOXHA (KNiHKepHa) Lema);
CaHITapHO-TEXHIYHI BUPOOW (YMUBATBHWKK, YHITA3W, BaHHW, TPYOW); KMCO-
TOTPVIBKI BUPOGW; BOrHETPMBKI BUPOOU.

CbOroaHi HarbINbLLMI NONUT Ha PUHKY YKpaiHW MatoTk CTIHOBI Marepiani,
B TOMY 4MC/TI MOPOXHICTA LErma Ta BENMKOPO3MIPHI MOPOXHUCTI BUPOOK 3
NOKPAaLLEHVIMY TEMOI3ONALINHMMIM XapakTeprcTvkamn. Y cydacHomy Gyais-
HULITBI iCHYE TeHAEeHUis A0 30iNblUEHHA PI3HOMAaHITHOCTI (GOPM i PO3MIpIB
KepamiyHKX BUPOOIB Ta 3MEHLLEHHST iXHBOI Macu.

CrTiHOBI BUpPOGU

KepamiyHi CTIHOBI BUPOGW MOXyTb ByTW APIOHO- Ta BENMKOPOSMIDHVIMU.
[0 OpiOHOPO3MIPHMX Hanexatb kepamidHa uera Ta kameHi, 10 BEeVKO-
PO3MIPHIX — CTIHOBI 610K/ Ta naHeni. Llerny Ta kepamidHi kameHi BUroTosns-
I0Tb 3 MIMHWCTOI CYPOBMHK | MPOMUCIOBIX BIOXOAB 13 MiHEPaIbHUMN Ta
opraHi4HMK fobaskami abo 6e3 Hux. BianosioHo oo ACTY b B. 2.7-61-97
uerma mMae Taki poaMipu: oamHapHa — 250x120x65 MM, NoToBLUEHA —

BupobHUTBO Leriv binst Knesa. OTo noHaTky XX CT.
Brick production process near Kyiv. Photo of the beginning of the 20th century.

KniHKepHa LerAa BupobHUTBa TOB «Kepameris.
Clinker bricks produced by Kerameya Ltd.

250x120x88 MM, mMopynbHa — 288x138x63 MM, MOay/IbHa NMOToBLIEHa —
288x138x88 MM, NOTOBLLEHA 3 MOPUSOHTaIbHUM PO3TaLLYBaHHAM MOPOX-
HUH — 250x120x88MM.

KameHi BUroToBnsioTb Takux poamipie: 250x120x138 MM (3BMHaiHMiA),
288x138x138 MM (MooynbHWIA), 288x288%x88 MM (MOAYIbHMIA YKDYTHEHWIA);
250x250x138 MM (ykpynHeHwin), 250x250x120 MM (YKpYMHEHWI 3 TOPU30H-
Ta/lbHMM POSTaLLyBaHHAM NOPOXHWH). JepxaBHUiA CTaHOAPT A03BONSE 3a
3rOA0I0 3i CNOXMBA4YEM BUIOTOBASTU LEMTY | KaMeHi iHWX po3mipis. Llerna
MOXe OyT MOBHOTINOIO ab0 MOPOXHUCTOIO (06'EMOM MOPOXHNH BinbLue
13 %), a kameHi — TinbK NOPOXHNCTVIMU. B YKpaiHi BUMyCKaloTbCs KepamidHi
CTIHOBI BUPOOU 3 MOPOXHMCTICTIO A0 55 %.

KepamiyHy uemy, 3anexHO Big, rpaHuL MILHOCTI NMpu CTUCKY | 3rWHi,
a KameHi — TinbK NPy CTUCKY, NoainsatoTs Ha Taki Mapku: M75, M100, M125,
M150, M175, M200, M250, M300. (19 uermn i KaMeHIB i3 FOPU30HTaITbHIIM
PO3TaLLYBaHHAM MOPOXHWH CTaHOAPT nependadae mapkmi M25, M35, M50,
M75, M100). 3a MOPO3OCTIMKICTIO kepamidHy Lermy | kKaMmeHi NoainsioTe Ha
mapku F15, F25, F35, Ta F50.

Y pigHKX KpaiHax BUNYCKaiOTb CTIHOBI Marepianv, Aki BIAPISHAOTLCH MixX
COB0I0 32 HOMEHKNATYPOIO, TMNOPO3MIpamK Ta Mapkamu. Tak, Mapka Liern 8
KpaiHax €sponn ctaHoBNTb 125-600, Npr4oMy nepesaxaioTs BUpobn Map-
k1 400. Hanpviknag, 3a HiMeubKMY CTaHdapTamu, nependaqeHo BUMyCK
14 TvniB 3BMHaHOI kepaMidHOI uermn Ta kameHiB Mapok Big, M40 no M280,
13 TMNOPO3MIPIB Nerkmx NOPOXHUCTUX BUPOOGIB Mapok M20 no M280 Ta
BMCOKOMILIHMX BUPOOIB Mapok M360, M480, M600.

3acTocyBaHHsA MOPOXHUCTYX KEPaMiYHIIX BUPOOIB ae 3MOry 3MEHLLNTN
TOBLUMHY 30BHILUHIX CTiH | 3HV3WUTW MaTepialoMICTKICTb OrOpOOXKYBaIbHIX
KOHCTPYKU Ha 20—-30 %, CKOpOTUT TPAHCMOPTHI BUTPATY | HABAHTAXKEHHS
Ha PyHOAMEHT.

Bupo6u ansa o6nuuioBaHHg dacanis

BinpasHa ansg 03006neHHA 6yaiBenb BUKOPUCTOBYIOTH PI3HI 3a hOPMOIO,
poaMipamMmn Ta AeKOopatvBHVIMYM BNACTUBOCTAMM KepamidHi BUPOOU. Himm
06NMUBOBYIOTE acadHi NOBEPXHI, CTIHOBI NaHeni, 6:10ku, LOKONI ByaMHKIB,
NOoOpKii, & TaKOX iX 3aCTOCOBYIOTE 151 CTBOPEHHS AEKOPATVBHUX MaHHO.

3aranbHi BUMOMM A0 KepamidHX BUPOBIB 4151 30BHILLIHEOMO OOAMLIOBAHHS!
BM3HAYAIOTHCH ECTETUHHUMM MIDKYBaHHSIMIA Ta yMOBaMu ekcrityaradji: BOHW
MOBWHHI MaTy NpaBuibHy GOpMYy, PIBHOMIDHE 3a0apPBNEHHS | HE 3MIHIOBATM
A0r0 3 4aCoM Mif, Jjeto BONOM i rasis, L0 MICTATLCA Y NOBITPI, NErko BigvmLLa-
TVCA BiA, vy | OpyAy; HE NPONyCKaTy BONONy 10 OCHOBHOMO Marepiany CTiHW,
a Takox ByTV BOrHe- Ta MOPO3OCTIKAMM.

JnupoBa Uema Ta kaMeHi NpuaHadeHi 4ns MypyBaHHA i OOHO4ACHOrO
OBMLIOBAHHSA 30BHILLHIX CTiH ByajBesb i Criopya,. X BUrOTOBNSAIOTL 3 Kepa-
MIYHOI MaCV Ha OCHOBI MPMPOOHOI YY1 LUTY4HO 3a6apBNEHOI MIMHMCTOI CMPO-
BMHM METOAOM MAACTVHHOrO POPMYyBaHHA abo HaniBCYXOro MpecyBaHHs,
3 HaHECEHHAM (akTypHOrO Lapy Yv 6e3 HbOro.

JIMupOBY LIEMTY | KAMEHI BUrOTOBNAIOTH 3 MaaKOI0, PENbEDHOIO, AEKOPO-
BaHOIO NMLBOBOIO MOBEPXHEID. [loBrpatoym cknag, kepamidHix Mac (LLASXOM
BYKOPUCTaHHS LIAMOTY Ta BiANOBIAHNX A06ABOK) | PEryioioHm PEXM BrNa-
JIOBAHHSA, MOXHA BUFOTOBAAT LIEMy GI10ro, KPEMOBOIO Ta iHLLMX KOMbOPIB.
Jsowaposy uemy GOpPMYIOTh i3 MICUEBKX HEPBOHWX MVIH, & NMUBOBIIA Lap
(3—5 MM 3aBTOBLLKM) — 3 KAONIHOBWIX MVH.
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AHro6oBaHa Lerma Mae I1LbOBY AEKOPATVBHY NMOBEPXHIO. Burotoeng-
I0Tb aHro6u 3 6inoi muHK (80 %), cknaHoro 6oio (13-20 %) i MiHepanbHOro
GapsHKka (5-7 %). AHrO6 HaHOCATb Ha BindOPMOBaHNA BUPIO Yy BUMISLI
CyCNeHsii — wnikepa, a NoTiM BUNANOIOTb.

nasypoBaHy Liermy 3aCTOCOBYIOTL A/151 AEKOPATVBHIIX BCTABOK, Aki Hana-
i0Tb hacany Gyajsni GinbLIOI apXITEKTYPHOI BUPasHOCTI. JJOBroBiHHICTb Takoro
03000/1EHHA — AECATKM | HaBITb COTHI POKIB.

Mapka 3a MILHICTIO MUpOBOI Liem | kameHiB noBrHHa 6yt M100 Ta
BULLIE, @ A5 BUPOOIB i3 TOPV3OHTANBHMIM POS3TaLLYBaHHSIM NOPOXHUH —
He MeHLwe M50. BoaonomHaHHS I1Ups0BYX BUPOBIB Mae ByTy He MeHLUe
6 % 3a Macolo, ane He Ginblie 28 % (3anexHo BiA, B1aY BUKOPUCTAHOI CUPO-
BVHW), MapKa 3a MOPO3OCTIMKICTIO HE MeHLwe F25.

[lnst 03006neHHs dhacaaiB BYKOPUCTOBYIOTb KUIMMOBY Kepamiky, PidHO-
poamipHi nantkn Ta nutn (JACTY B B.2.7-67-98), a Takox apxiTekTypHO-
XyOOXHIO KEpaMIKYy.

Knnrmosa kepamika — Lie ApiGHOPO3MIPHI TOHKOCTIHHI MATKM PISHOTO
KONbOpy (Mo3aika), fKi BUrOTOBAAIOTb LLTIKEPHMM CMOCOO0M, BOHV MOXYTb
OyTV KBaAPATHOI, MPAMOKYTHOI Ta iHLLMX DOPM 3i CTOPOHOI0 22—29 MM, 3aB-
TOBLUKM 2—3 MM, 71a3ypOBaHi Ta HernadypoBaHi. BoLonommHaHHS NAUTKu He
MOBMHHO NepeBuLLyBatV 16,5 %, MOPO3OCTINKICTb — He MeHLLE 35 UMKNIB.
KunumoBy kepamiky 3acTOCOBYIOTb A7 0OOMMUIOBAHHS 30BHILLUHIX CTiH
Oyaienb PI3HOro NPUSHAYEHHS.

MnuTkK KepamivHi acaaHi BUKOPUCTOBYIOTE 115 3OBHILLIHBOrO O6MLO-
BaHHSA CTiH, CTIHOBMX NaHenei, Lokonis 6yamMHKiB i cnopya. BUroTosnsioTs ix
MPSMOKYTHUMU Ui kBagpatHimu (Big, 50x50 Ao 300x150 MM, 3aBTOBLLKM
719 MM), 3 piBHUMU KOOPAMHALHVMY pO3MipamMn. JTMLpoBa NOBEPXHS
MAUTOK MOXe ByTU MaaKolo, penbedHOI0, aHrOO0BaHOI, HErMa3ypPoBaHOIO
Ta ma3ypoBaHoto. Magyp Moxe 6yTv 6nm1cky4oto abo MaroBo.

BooonomuHaHHa NAUTKA NOBUHHO OyTi He MeHLLe 2 % 3a Macoio i He
Ginblue 5-12 % (3anexHo B, BUOY KepamiqHOl Macy Ta MpY3Ha4YeHHs
nmTKN). Mpy CTaHAAPTHKX BUNPOBYBAHHSAX Ha MOPO3OCTIMKICTL MANTKM NO-
BUHHI BUTPUMYBATU HEe MeHLue 40 (npr 06amujoBaHHi CTiH) Ta 50 (npr 06mm-
LIOBaHHI LLOKONIB) LWKIIB 3aMOPOXYBaHHS i BiATaBaHHS. [paHmusA MiLHOCTI Mpu
3rHi — He MeHwe: 1,6 MIMa (ons ¢TiH) Ta 1,8 MlMa (ana uokonis). ns maay-
POBaHVX MAUTOK TBEPAICTb Masypi, 3@ Moocom, Mae OyTn He MeHLe 5,
a TepMiyHa CTilkiCTb — He MeHwe 125°C.

Y cydacHoMy GyajBHULITBI CNOCTEPIraeTbes TeHaeHLUid A0 30inbLIeHHS
PO3MIPIB MAUTOK, MPUYOMY MANTKA 3 KOOPAMHAUIMHM pO3Mipami BinbLue
200 MM BIOHOCSTb 10 BEVKOPO3MIPHMX.

BennmkopoaMipHi kepamidHi NAUTKU Ta AT BUrOTOBNSOTb 3 LLiMb-
HUM YepenkoM (BOAONOMMHaHHA MeHwe 1 mac. %) po3mipamu [0

AV33VIH BaHHOI KiMHaTV. (DOTO: Katanor «200 AyHLumx»,
3acHoBHVIK TOB «AcoLiaLis Kepamikiy.,

Bathroomn design. Photo: Catalogue Top 200,

founder is Association of Cerarnics Ltd.
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BUYKOPUCTEHHST KEPAMIHHOI MATKU AAS] TIAAOM B IHTEP EDI.
Use of ceramic tile for interior floor.

1000x1000 mm, 3aBTOBLWKM 6-10 MM. Taki BUPOOWN OTPUMYIOTL SK i3 Tpa-
OVLIMHVX KepaMi4HKX Mac, Tak i3 Mac i3 A0AaBaHHAM creujabHMX NirMeHTIB.
LLIMpoke BYKOPUCTaHHA Ma€e Matepias, BIDOMUIA K KepaMidHIUIA FPaHIT («gres
porcellanato», 1o o3Ha4ae «kam'aHui dapdop» abo «dapdoposa kepa-
Mika»). Bnepuue 1oro 6yno BUroToBNEHO B ITanii. Lie ayxe winsHnii matepian,
B AKOMy 30epiracteCsl BU3HA4YEHE CMiBBIOHOLLEHHS MK KPUCTaHHOIO Ta
cknonoajoHoo dazamu. Mtk GopMyIoTb Ha MPECi Nia, TUCKOM 6/IM3bKO
50 MMMa, a noTimM BunantooTs npr T=1250°C. Poamipy nantok 8ia 200x200 MM
00 300x300 MM npm TOBLLMHI BiA, 7,5 00 12 MM. BOHIM HE NOCTYNaioTCA Npu-
POOHOMY TPaHITy 3a MnokasHMKamu MILHOCTI, 3HOCOCTIMKOCTI, MOPO30-
CTIMKOCTI, a TakoX BIAPI3HAIOTBCA BUCOKOIO TEPMOCTIVKICTIO. Llen marepian
npviBepTae yeary OyajBenbHIKIB, apxiTeKTopiB | AM3alHepIB Ta BUKOPMCTO-
BYETBHCS /151 03000/1eHHs dhacais Ta BnaluTyBaHHsA Nigior.

MnuTka ons BHYTPILLHLOro 0GULIIOBaHHS

3anexHo Bif, BYOY CUPOBVHY, MAUTKV A1 BHYTPILLHBOrO OBAMLJOBAHHS
NOAINSIOTb Ha ABa BAV: ManoNKogi Ta GadHCOBI.

Manonikosi anTKX, B TOMY YACHI Kaxi 19 NeYert Ta eNeMeHTIn AEKOpY,
BUrOTOBSIOTH i3 MEPrenmcTiX, abo Nerkonnaekix MvH 3 AoAaBaHHsSM [0
20 % kapboHaty kanbLijio y BUmMAAl kpeiay. BHacninok BunanioBaHHs yTBO-
PIOETECS MNOPUCTUIA YEPENOK, ULILOBY MOBEPXHIO SIKOMO MOKPUBAIOTH KOO
POBOIO MA3yp'lo, a Ha 3BOPOTHMIN GiK HAHOCATL OOPO3EHKM O KPaLLOro
34EMNNEHHA 3 POZHNHOM.

ObnuLoBanbHI BUPOGY 3 MaiOHKOM MO 6i10My aHroBY, MOKPUTI MPO30-
POIO Masyp'io, HA3MBAIOTLCA HAMIBMANOMIKOIO.

DasHCOBI NANTKM BUrOTOBAAOTh i3 BOFHETPVBKIIX MMH, AOAAIHM KBap-
LIOBMI MICOK | MNasHi (30Kkpema, Moo LWNar). J1ekopysaHHA NAnTOK MOXe
30jICHIOBATNCA METOOOM cepiorpadii, HaOpW3Ky, HaHECEHHs Magypi, ska
MOXe ByTr BAMCKYHOI0 ab0 MaTOBOIO, MPO30POIO YK MTYX0I0. 3BOPOTHMIN Bik
NAUTKA Ma€e pUGNEHy NOBEPXHIO. 3anexHO Bia, opMu NAKTKM ByBaIOTb KB/~
paTHAMM, MPAMOKYTHUMU | DACOHHUMK. [1Ns BHYTPILUHBOrO O6MMLIOBaHHS!
3aCTOCOBYIOTb MNTKM 3aBA0BXKI 150 MM Ta 3aBLUMPLLKK 25, 50, 751 150 Mm.
TOBLLMHA NAWTOK HE NOBMHHA NEPEBUILLYBATV 6 MM, a AN MAIHTyCcy — 10 MMm.
BooonommHaHHA Mtk Mae CTaHoBUTY He OinbLue 16 %.

MnuTka gnsa nignorn

KepamiyHi nanTky gng nigforu (Le BiaoMi 9k MeTnachbki), NOBUHHI Ma-
TV MpaBuibHY GopMYy (KBaapaTHy, MPSIMOKYTHY, 6aratorpanHy Ta dirypHy),
IXH MOBEPXHS MOXe BYTW MaaKolo Y penbedHOI0, MasypoBaHoio | Herna-
3yposaHoio (ACTY B B. 2.7— 117-2002). Po3pi3HaoTb MAUTKM OCHOBHI Ta
6opatopHi. Posmipy kBaaparHx nantok: Big, 150x 150 mm Ao 500x500 Mm;
nPAMOKYTHKX — Big, 200—150 MM 0 500x300 MM, TOBLLIMHA NOBUHHA OYTU
He MeHLwe 7,5 MM.

IX BUrOTOBNAIOTL HAMIBCYXVIM MPECYBAHHAM i3 Tyroriaskix ato BOrHe-
TPUBKUX MK, BUNAMIOIOYM A0 MOBHOMO CriKaHHs, i3 3a0apBioy1Mmn A06aBs-
Kamu 4m 6e3 HuX. MnnTky NprsHadeHi Ang HAaCTUAaHHS NiaNor y CaHiTapHUX
By3nax, BECTUOIONSAX | Ha CXOAOBVX MAOLLAAKAX XUTIOBKX Ta MDOMAaACHKIX
OyaiBenb, a TakoX Y BUPOOHUYMX | AOMOMDKHIX MPUMILLEHHSX MPOMCIOBIIX
nignpremMcTs. HemaayposaHi MATK MOXyTb OyTV BUKOPUCTaHI Ast BNaLLTy-
BaHHs NiAIor Ha GankoHax i NOmXisX.

MANTKM NOBUHHI MaTV HE3HAYHE BOAOMOMIMHAHHS 3a Macoio (40 3,5 %
019 HermadypoBaHux i 00 4,5 % — ans ma3ypoBaHwX), NiABULLIEHWIA ONIp CTU-
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paHHio (He Ginblue 0,18 r/cM? ans HernasypoBaHWX MAMTOK), rpaHvus
MILHOCTI NP 3rHi — He MeHLwe 2,8 MIMa (a1s nanMToK TOBLUVHOK A0 9 MM)
i He MeHwWwe 2,5 MlMa (ong nanMToK TOBLUMHOK noHan, 9 MM). [nagdyp nosuHHA
Matu TBepAiCTb, 3a Wwkanoo Mooca, He MeHLe 5 Ta ByTu XIMIYHO CTIMKOIO.
TepMOCTIlKiCTb MaldypoBaHmX NAUTOK Mae Oyt 125°C npv BMNpOOyBaHHI 3a
CTaHOaPTHOIO METOAVIKOIO.

[na BnalumyBaHHs Nigfor y BUPOBHNHMX LiExax, MarasuHax, pectopaHax,
BMCTABKOBWX 3as1ax, J1aboparopisx, aaMiHICTRaTUBHIX CNopyaax BUKOPUCTO-
BYIOTb BE/MKOPO3MIPHI MAUTKM 3 BULLE3raaaHOrO «KepamMiqHOIrO MpaHiTy».
Lle Bpo6u 3i criknvm Yepenkom (BogonomimHarHa O, 1 mac. %), BOOo- i kmc-
NOTOCTIlKI, TBEPAICTb 3@ MOOCOM 7, rpaHuusg MiLHOCTI npu 3rvHi 4,0 MlMa.
Poamipn navtok B, 200x200 0o 600x600 MM, 3aBTOBLLKM 9—15 MM, BOHM
MOXyTb OYyTV PIBHOrO KOMLOPY Ta MaTh MaioHOK, WO IMITYE MPUPOOHMIA
KaMiHb i3 BKIIOYEHHAMM APIGHVX 260 KPYNHUX GPaKLji.

Burpo6u cneujansHOro npuaHaYeHHs

KepamiyHa dvepenvua (JACTY B B. 2.7-28-95) — ue nokpiBensbHWi
mMarepian, Akui 3aBasikiA JOBrOBIHHOCTI, BOTHECTIMKOCTI | BUCOKIM AEKOpaTUB-
HVIM AKOCTSIM HE BTPAaTWB CBOIO 3HAYEHHs [0 Hallvx yacie. KepamidHi no-
Kkpisni (oaxisku) B1pobnstoTees noHan, 4000 pokis. BUroTosnsioTs Yepenmuyo
3 Nerkonnaekoi MMHUCTOI CUPOBUHM 3 A06aBKaMu ab0 6e3 HYIX MNACTUYHVIM
GOPMYBaHHAM, LLITaMMyBaHHAM ab0 HaniBCyxiM npecyBaHHAM. OaepxaHni
cvpeub BUNanioloTsb B iHTepsani tfemneparyp 900—1050°C.

Yepenvuga 3a ymoBamy GOPMYBaHHS MOMISETbCA Ha BWOM, a 3a
KOHIrypawieio — Ha T1Mnv, a came: WramnoBaHa — nas3oBa, MapCesb-
CbKa, ronnaHacbka, S-nomibHa, MyHK-HyH, rpebeHeBa Ta rpebeHesa
YKPYMHEHa; M1acTi4yHOro GopMyBaHHA — CTPIYKOBa Mas3oBa, CTPIYKOBa
naocka Ta CTpikoBa S-nofjoHa; HaniBCyxoro MpecyBaHHA — miocka Tmny
«OOOPOBNIA XBICT>.

Yepenuuio BUrOTOBASIOTL 3 AEKOPATVBHMIM MNOKPUTTAM (masyp, aHrob
TOLLO), AKE MOXeE ByTV BNMCKYY1M 200 MATOBVIM, MPO30PVIM Y1 HEMPO3OPYIM.
Hepennus noB1HHa ByT BOLOHENPOHMKHOKO Ta MOPO3O0CTINKOIO (HE MeHLLE
F25 nna Bvpo0biB NnacTn4Horo popmyBaHHa Ta F35 ansa BMpo6iB HaniBCyxoro
NMPECyBaHHs), a TakoX BUTPVMYBATM MEXaHIHHE HABAHTAXEHHS B Mexax
800-1500 H.

[0 HenonikiB Yepenuuj Hanexars Benvka Maca (Benm4mHa akol y BOAO-
HaCU4eHOMy CTaHi He MOBMHHA MepeBuLLyBaTv 74 kr Ha 1 M* MOKPUTTS),
KpUXKICTb, 3Ha4Ha TPYAOMICTKICTb BRALLTYBaHHA MOKPIBAI Ta HEOOXiAHICTb
NiAroTOBKM MILIHOI KDOKBOBOI CUCTEMM 3 BENMKMM Haxnom (BinbLie 30°) ans
LUBMAKOIO CTIKaHHS BOAW.

Y cydqacHomMy ByAiBHULITBI Yepenvus cTana He Tifbki HaCTUHOI Oropo-
[KYBaUIbHOI KOHCTPYKLJI, ane 1 BaXIMBUM JEKOPATUBHUM E€IEMEHTOM, LU0
Hanae OyayHKy iHOMBIAyaNbHOI HEMOBTOPHOCTI. HOMEHKNaTypa KepamidHmx
BMPOOGIB MOCTIHO YPIBHOMAHITHIOETLCS 3a (POPMOLO, TMNOPO3MIpamMK Ta Ko-
NbOPOBOIO FAMOIO, MPUHOMY BUKOPWCTAHHS HOBITHIX TEXHONOr 3a6e3neqye
BMFOTOBJIEHHS LUMPOKOrO aCOPTVMEHTY Yepenuui 1 CYNyTHIX eNemMeHTiB
NOKPUTTA JaxiB.

LopoxHs (KniHKepHa) uema — e LWTyYHI KameHi 419 JOPOXHLOrO Mok-
PUTTS, AKi BUrOTOBSAIOTE GOPMYBAHHAM | HACTYMHVIM BUNAIIOBAHHSAM 10 NOB-
HOrO CrikaHHsA. 7K CYPOBMHY 3aCTOCOBYIOTb TYrOM/IaBKi MVHA 3 BENVKIAM
IHTEPBAIOM TEMMNEPATYP MiX NMOYATKOM CMIKaHHA 1 Mo4aTKoM AedOPMyBaHHS
(80-100°C).

Mapku uermmn 3a MidHicTio M1000, M600 i M400, 3a MOpPO30CTINKICTIO
F100, F50 i F30, BoponomuHaHHa — He Binblue 2; 4; 6 mac. %, onip CTvpaH-

Llerna kepamiqHa.
Cerarnic brick.

BYAVIHOK 3 Lernv.
Brick house.

HIO (KoediljeHT 3HoLyBaHHS) He MeHwe 14, 16 i 18 %, BunpobyBaHHs Ha
yaap He MeHue 8, 12, 16. KniHkepHy Lierty 3aCTOCOBYIOTb A1 BALUTYBaHHS
NiAI0r NPOMUCTIOBIX OyaiBenb, OOMMLIOBAHHA MOCTOBYX OMOp, OPYKyBaHHA
[00PIr i TPOTyapiB, MypyBaHHs KaHani3aLnH1X KONEKTOpPIB.

CaHiTapHO-TexHi4YHa kepamika

[0 umx BMpOOIB HANexaTb BaHHW, DAKOBMHM, YHITA3M Ta iHLWe 0OnaaHaH-
HSA CaHITaPHO-TEXHIHHIX BY3/IB XNTNOBUX | BUPOOHMHMX MPUMILLEHb, BUMO-
ToBNeHe 3 dapdopy 1 daaHcy. CMPOBUHOIO € KaONHOBI MHK, KBapL, i
MONBOBMI LLNAT, BUKOPUCTAHI B PI3HMX CMiBBIOHOLIEHHSX .

Bripobu 3 hasiHcy MaloTb NOpUCTWIA, a 3 hapdopy — LLNbHNIA, CANBHO
cniknmin Yepenok. Bupobu 3 GasHCy MaioTb MILIHICTb MpX CTUCKY Malixe
100 MlMa, BogonommnHaHHsa He Ginbwe 12 %, 3 Hanisdapdopy —
BianosioHo 150-200 MlMa, He GinbLue 5 mac. %, 3 papdopy — A0 500 MlMa
i He Oinbwe 1 mac. %.

BorHeTpuBKi BUpoou

BorHeTprBk1MI Ha31BaloThb BYPOOW, sk 3aCTOCOBYIOTh A5 OyaiBHNLITBA
MPOMUCAOBYIX NeYelt, TOMOK | anaparis, WO NpaLoioTe NPV BUCOKX TEMMe-
parypax. Ix noainsiots Ha BorHeTpuski (1580-1770°C), BYCOKOBOTHETPYIBKI
(1700-2000°C) Ta HamBmLLIOl BOrHETpMBKOCTI (MoHaa, 2000°C).

TexHi4Hi BN1acTMBOCTI KepaMivHVIX Marepianis BU3Ha4aloThb 3 ypaxyBaH-
HAM IXHBOTO MpPU3Ha4YeHHs Ta ymMoB ekcniyarauji. OCHOBHI 3 HUX —
Lle TOYHICTb FEOMETPUHHMX PO3MIPIB, MOKA3HNKM 30BHILLUHBOIO BUMAY |
HasBHICTb 30BHILLUHIX AedEKTiB, MILUHICTb, BOAONOMHAHHA, BOOOHENPO-
HWMKHICTb, MOPO3O0CTINKICTb, 3HOLWYBAHHICTb, TEPMOCTIKICTb, TEmnno-
NPOBIAHICTb TOLLO. BunpobyBaHH:A kepamidHix MaTepianis BUKOHYIOTb 3a
cranpaptamn FTOCT 8462; TOCT 9758-86; ACTY b B.2.7.-28-95; ICTY
5B.2.5-8-96, ACTYEB.2.7.-42-97; ACTY B B.2.7.-118-2002.

TakvM 4MHOM, Yy CBITI Cy4aCHVX Matepianis kepamika Bigirpae 3HaudHy
POJb, 1O 0OYMOBEHA LWMPOKMM Aiana30HOM 3MiHN il DI3NYHMX Ta XIMIYHIX
BNIACTMBOCTEN. 3POCTaHHA BCEOIHHOIO iHTEpECy A0 OyAiBENbHOI Kepamikn B
OCTaHHi POKM CBII4MTb MPO CBOEPIOHNIA «KepaMiYHUI PEHECAHTC» — AK BaX-
NIVBY TEHOEHLIO Cy4acHOro marepianosHaBcTBa. [1puyiHM LIbOro Bigpo-
XEHHsT 00yMOBNEHI 6aratbma 00CTaBMHaAMK, B TOMY YMCTI EKONOTIYHICTIO
BMPOGHMLTBA Ta MOXMBICTIO CTBOPEHHA HOBWX Matepianis 3 Hanepen,
3aAaHVIMN BNACTUBOCTAMMN.

K. K. MywkapboBa,
[OKTOP TEXHIYHIX HayK, NPOdecop,
3aBiayBay kadenpn dyaiensHx Matepianis KHYBA
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Cu1pOBUHHI pecypcu Ta BUPOBHMUTBO KepaMidHOT NPOAYKLIT
Raw materials and production of ceramic ware

Building Ceramics

Ceramics is not only material of the past but also of the future too.
Especially paying attention to the speed of high tech ceramics develop-
ment that is received by sintering nonmetal powders of natural and arti-
ficial origin.

Ceramic materials are the most ancient among all artificial stone
materials. A ceramic brick is over 5,000 years old. Famous ceramic mask,
made approximately 8,500 years ago and found in ancient Jericho near
the Dead Sea, is stored in Jerusalem museum. Buildings and structures
remains made of ceramic brick were found by archeologists on the terri-
tory of Ancient Greece (5th millennium BC). In Ukraine there were disco-
vered ceramic products of the 6th millennium BC (Trypillia Culture), and
also Kyivan Rus historical monuments of the 10th—11th centuries are
stored (remains of Church of the Tithes, Golden Gate, Saint Sofia
Cathedral) that were built using ceramic bricks and tiles for the floor. The
main material to build walls, arches and vaults (Saint Sofia Cathedral and
Church of the Saviour at Berestove in Kyiv) was plynfa (from Greek
plinthos — a brick). It is flat burned large-sized brick with thicknesses
38x27 and 27x19. Thanks to durability and simplicity of ceramic materials
production, they are one of the best among other building materials.

The main classification criteria of ceramic materials and products
are: tile structure, way of forming, surface and usage.

By usage ceramic materials and products are divided into: wall (brick,
hollow stone); roofing tile; cover elements; facade facing products (face
brick and stones, facade tiles; carpet-mosaic tiles; art architecture
details); interior facing products (glazed tiles and shaped details for
them — cornices, fences, corbels); concrete fillers (ceramsite and its
varieties, aggloporite); insulation products (diatomite, tripoli, pearlite
bentonite products, porous ceramics); products for floor and road covers
(floor tiles, road (clincer) brick); sanitary technical products (wash basins,
lavatory pans, baths, tubes); acid proof products; refractory materials.

Today the biggest demand in Ukraine is for wall materials, including
hollow brick and large-sized hollow products with improved insulation
characteristics. There is a tendency to increase forms' varieties and
reduce their masses.

Wall products

Wall products can be small and large sized. Small sized are ceramic
brick and stones, and large sized — wall units and panels. Ceramic brick
and stones are made of clay raw and industrial wastes with mineral and
organic additions or without them. According to the State Standards
of Ukraine for Building Products 2.7-61-9, brick has such dimensions:
single brick — 250x120x65 mm, thicken — 250x120x88 mm, modular —
288x138x63 mm, modular thicken — 288x138x88 mm, thicken with
horizontal location of cavities — 250x120x88 mm.

Stones have such dimensions: 250x120x138 mm (normal),
288x138x138 mm (modular), 288x288x88 mm (modular enlarged);
250x250x 138 mm (enlarged), 250x250x120 mm (enlarged with horizon-
tal location of cavities). The State Standard allows producing brick and

Ha BuyCTaBLI ByAiBEALHVIX M3TepIanis.
At an exhibition of building materials.

[AvHO33nacHyk TOB «BTM "Kepamik-IpunyKkin'.
Clay storage, Production-trade enterprise Keramic-Pryluky, Ltd.

stones with other dimensions according to the consumer agreement.
Brick can be full-bodied and hollow (cavity volume more than 13 %), and
stones can be only hollow. Ceramic wall products with hollowness to
55 % are produced in Ukraine.

Ceramic brick, depending on the ultimate bending and pressure
strengths, and stones only on pressure strength, are divided into: M75,
M100, M125, M150, M175, M200, M250, M300. (State Standard pro-
vides M25, M35, M50, M75, M100 for bricks and stones with horizontal
location of cavities). By frost-resistance ceramic brick and stones are
divided into F15, F25, F35, and F50.

In different countries wall materials are produced with different
nomenclatures, size types and marks. Thus, brick mark in Europe coun-
tries is from 125 to 600, and marks 400 prevail. For instance, according
to the German Standards, it is provided to produce 14 types of normal
ceramic brick and stones from M40 to M280 marks, thirteen types of light
hollow products from M20 to M280 marks and superstrong products
M360, M480, M600 marks.

Hollow ceramic products application allows reducing exterior walls
thickness and decrease material capacity of fence constructions on
20-30 %, reducing transportation costs and loading at foundation.

Facade facing products

Different by shape, size and decorative properties ceramic products
are used to face facades. Facade ceramic products are used to face
facade surfaces, wall panels, and units, building socles, loggias and dec-
orative panels' creation.

General conditions to exterior facing ceramic products are defined
by esthetic judgments and operation conditions: they must have correct
shape, uniform color and must be unchangeable under the influence of
moisture and gas, contained in the air, simply cleaned off dust and dirt;

BUKOPUCTHHS LIErAV 8 BYAIBHVLITS.
Using bricks in construction.
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there must be main wall material moisture controlled, and be fire and frost
resistance.

Face brick and stones are designed to build and face buildings and
constructions exterior walls. They are made of ceramic mass based on
natural or artificial colored clay raw, using plastic shaping or half dry
pressing with textured layer application or without it.

Face brick and stones are made with flat, relief and decorative front
surface. Sorting out ceramic masses content (using chamotte and
appropriate additions) and regulating burning process, one can make
white, cream and other colored brick. Two layer brick is made of local red
clays and its front layer (thickness 3—5 mm) — of kaolin clay.

Engobe brick has front decorative surface. Engobe is made of white clay
(80 %), broken glass (13—20 %) and mineral dyes (5-7 %). Engobe is applied
on a shaped product as suspension-slip, and then the product is fired.

Glazed brick is applied for decorative insets that make building
facades more architecturally expressive. Longevity of such design is tens
and hundreds of years.

Face brick and stones by strength should be of M100 mark and hig-
her, and for products with horizontal location of cavities — not less than
M50 mark. Water absorption of face products should be notless than 6 %
by mass, and not more than 28 % (depending on used raw type), by frost
resistance not less than F25.

To design facades carpet ceramics is used, tiles and slabs of different
seizes (the Sate Standard of Ukraine Building Products 2.7-67-98), and
also art architecture ceramics.

BUIKOPUICTEHHST KEPaMIHHIX MATEDISAIB B8 OGOPMAEHHI IHTEDEPY.
oro: Karanor «200 AyHLLvx», 38CHOBHVIK TOB «AcouidList Kepamikiy.,
Use of cerarnic materials in interior design.

Photo: Catalogue Top 200, founder is Association of Cerarmnics Ltd.

Carpet ceramics is small sized thin walls tiles with different colors
(mosaic), made using slip method, which can have square, rectangle and
other shapes, with sides 22-29 mm, thickness 2-3 mm, glazed and
unglazed. Water absorption shouldn't be more than 16.5 %, frost resis-
tance not more than 35 cycles. Carpet ceramics is applied for exterior
walls facing.

Ceramic facade tiles are used for facing exterior walls, wall panels,
buildings and constructions socles. They can be rectangle or square
(from 50x50 to 300x150 mm), thickness 7 and 9 mm) with different coor-
dinative sizes. Front surface of tiles can be flat, relief, engobe, glazed and
unglazed. Glaze can be matt or glossy.

Tiles water absorption should be not less than 2 % by mass and not
more than 5-12 % by mass (depending on ceramic mass type and their
application). During frost resistance tests, tiles must withstand not less 40
(wall facing) and 50 (socles facing) cycles of freezing and melting. Limit
bending strength must be not less than 1.6 MPa (for walls) and 1.8
(for socles). Glazed tile hardness in Moos scale must be notless 5°C, and
thermal resistance — not less 125°C.

There is a tendency to increase tile sizes in contemporary building.
Tiles of more than 200 mm belong to large sized.

Large sized ceramic tiles and slabs are produced of tight tile (water
absorption lessthan 1 %), with sizes to 1000x1000 mm, thickness 6—10 mm.
Such products are made of traditional ceramic masses, and masses with
special pigments addition. Material, known as ceramic granite ("gres por-
cellanato”) which means stone porcelain or porcelain ceramics, is very
widespread. Firstly it was produced in Italy. It is very tight
material with defined ratio between crystalline and
glassy phase. Tiles are formed under pressure 50 MPa,
and then fired at 1250°C. Tiles' sizes vary from 200x200 mm
to 300x300 mm, thickness — from 7.5 t0 12 mm. They
are not worse than natural granite by its strength, wear,
and frost and thermo resistance. This material is popu-
lar among builders, architectures and designers and is
used for facades and floors.

Inner facing tiles

Inner facing tiles, depending on used raw type, are
divided into two types: majolica and porcelain.

Majolica tile, including stove tile and decor ele-
ments, is made of marl and melting clay with addition of
20 % calcium carbonate in the form of chalk. As a result
of firing a porous tile is formed; front surface is covered
with colour glaze, and its back side is covered with
grooves for better coupling with solution.

Facing products with painting on white engobe,
covered with transparent glaze, are called half-majolica.

Porcelain tiles are made of fired clay, adding quartz
sand and fluent (particularly, feldspar). Tile decoration
can be made using stereographic method, spray, glaze
application, which can be matt and glossy, transparent
and opaque. Tile's back side has relief surface.
Depending on form, tiles can be square, rectangle and
shaped. For inner facing, tiles with length 150 mm and
thickness 25, 50, 75 i 150 mm are used. Thickness
shouldn't be more than 6 mm, and for plinth — 10 mm.
Tile water absorption must exceed 16 %.

Floor tiles

Floor ceramic tiles (metlasky), must have correct form
(square, rectangle or figured), their surface can be flat or
relief, glazed or unglazed (the State Standards of Ukraine
for Building Products 2.7-117-2002). There are main
and border tiles. Square tiles' sizes are from 150x150 mm
to 500x500 mm; rectangular — from 200-150 mm to
500x300 mm, thickness must be not less than 7.5 mm.

They are produced using half dry press method
from refractory and fire clay, firing to the absolute sinte-
ring, with colored additions or without them. Tiles are
applied for the lavatory floor, vestibules and staircases
of residential and public buildings, and also in auxiliary
industry buildings. Unglazed tiles can be used for the
floor application on balconies and loggias.
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ByaiBenbHa KEPAMIKE ANST 30BHILLUHIX POOIT.
Construction cerarmics for outdoor application.

Tiles should have little water absorption of mass (to 3.5 % for
unglazed and to 4.5 % for gla%ed), increased abrasion resistance (abra-
sion not more than 0.18 g/sm for unglazed tiles), limit bending strength
not less than 2.5 MPa (for tiles with thickness more than 9 mm). Glaze
must have hardness not less than 5 (Moos scale) and be chemical resist-
ance. Thermo resistance of glazed tiles must be 125°C during standard
method test.

Large sized tiles made of "ceramic granite" are used to make floor in
industrial departments, shops, restaurants, exhibition halls, laboratories,
administrative premises. These products are with sintering tile (water
absorption 0.1 %), water and acid proof, hardness according Moos
scale — 7, limit bending strength in 4.0 MPa. Tile seizes from 200x200 to
600x600 mm, thickness from 9to 15 mm. They can have different color and
pattern, imitating natural stone with additions of small and big fractions.

Special purpose products

Ceramic tile (State Standard of Ukraine for Building Products
2.7-28-95) is a roofing material due to its longevity, fire resistance and
high decorative qualities didn't lose its value in our times. Ceramic roofing
has been made for over 4,000 years. Tile is made of easy fusible clay raw
with additions or without them, using plastic forming, stamping or half dry
pressing. Ready raw is burned in temperature interval of 900—-1050°C.

Tile is divided into species by forming conditions, and into types by its
configuration: stamped — groove, Marseille, Dutch, S-like, munk-nun,
edge and edge enlarged, plastic formed — band, band flat and band
S-like; using half-dry pressing — a "beaver tail" flat.

Tile is produced with decorative covering (glaze, engobe etc.) that
can be glossy or matt, transparent and opaque. Tile should be water and
frost resistant (not less F25 for plastic forming products and F35 for half
dry pressing products), and also it must endure mechanical load within
the boundaries of 800-1500 H.

[pOEKT 03A0ONEHHSI BaHHOI KiMHaTV. ABTOP KOAIS1 SIBAOHCEKS.
Project of a bathroorn design. Author Julia Yablonska.

[pouec nakyBaHHs1 KepamiHHOI AUTKV. TOB «KapnaTcbka Kepamikay.
Packaging process of cerarmic tile. Carpathian Cerarmics Ltd.

There are tiles disadvantages: large mass (its size when water satu-
rated shouldn't be more than 74 kg per 1 m?), fragility, laborious roof
finishing and necessity to prepare strength step system with big slope
(over 30°) for fast water flowing.

In modern building tile serves not only for protection, but also plays an
important decorative role, providing a building with an exclusive appear-
ance. Range of ceramic products is constantly varying by shapes, sizes,
types, and colors. High technologies allow for producing both a wide list
of tile products and accompanying roofing materials as well.

Road (clinker) brick. Bricks for road covering (clinker) are artificial
stones that are made using formation and firing till the absolute sintering.
As raw tightly melting clays are used with high temperature intervals
between sintering and deformation start (80—-100°C).

Bricks by strength M1000, M600 and M400, by frost resistance
F100, F50 and F30, water absorption not more than 2; 4; 6 %, abrasion
resistance (ware rate) notless 14, 161 18 %, crash test notless 8, 12, 16.
It is used for industrial buildings floors, bridge basements facing, roads
paving, building manifolds.

Sanitary technical ceramics. There are baths, wash basins, lavatory
pans and other equipment of sanitary technical units made of porcelain
and faience in public and industrial apartments. Kaolin clay, quartz and
feldspar in different ratios are used as the raw.

Refractory products. Refractory are the products used for building
industrial stoves, fireboxes and machines that work at high temperatures.
They are divided into refractory (1580-1770°C), highly refractory
(1700-2000°C) and the highest refractory (more 2000°C).

Technical properties of ceramic materials are defined according to
their application and operating conditions. The main properties are pre-
cision of geometrical seizes, rates of appearance and presence of exter-
nal defects, strength, water absorption, water proof, frost resistance,
erasability, thermo resistance, conductivity etc. Ceramic materials are
tested according the GOST 8462; GOST 9758-86; the State Standards
of Ukraine for Building Products 2.7.-28-95; the State Standards of
Ukraine for Building Products 2.5.-8-96; the State Standards of Ukraine
for Building Products 2.7.-42-97; the State Standards of Ukraine for
Building Products 2.7.—-118-2002.

Thus ceramics plays a great role in contemporary world of materials,
because of its wide range of changes in its physical and chemical prop-
erties. Growing interest to building ceramics in recent years shows the
"ceramic renaissance” as an important trend of modern materials sci-
ence. There are many reasons of such renaissance, including ecological-
ly safe production and possibility of new materials creation with advanced
specified properties.

by K. K. Pushkaryova,

Head of the Department of Building Materials,

Kyiv National University of Building and Architecture,
Doctor of Technical Science, Professor
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