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HOBI METOJHU I TPUJIAH JJISI IPUCKOPEHOT'O KOMIIJIEKCHOT'O
JOCIIIKEHHA KEPAMIYHOI CUPOBUHU

Paspaboman xomniexc memooos u ycmpoucme 0Jist UCCAeO08AHUSL 2IUH U CHIPbEBIX KOMNOZUYULL OISl U320MOGNEeHUS CMPOUMENbHO,
MEXHUYECKOU U ObIMOBOU KEPAMUKU, KOMOPDBIU NO360en 6 OeCMKU U COMHU PA3 YCKOPUMb NPOYECC UCCAeO08AHUSl, MO eCMlb COKPAMUMb
UX mpyoo3ampamul u IHEP2OEMKOCMb, 2APAHMUPYSL NPU IMOM KAYECMBEHHbLE Pe3yIbmantbi.

A set of methods and devices for the study of clays and raw materials for manufacturing the compositions of construction, technical
and household ceramics is developed. It allows tens or hundreds of times to accelerate the research process, that is, to reduce labor costs
and energy consumption while guaranteeing high-quality results.

IIpuponHa pi3HOMAHITHICTH INIMH Ui BUPOOHMLTBa OyaiBeNbHOI Ta IOOYTOBOI KepaMiku BUMAara€ peEryispHO
KOHTPOJIIOBaTH BJIACTHBOCTI CHPOBUHHU Ha JIIOUMX BUPOOHMLTBAX 1 JOCHIIKYBAaTH CHPOBUHY HOBMX IOKJIAMIB 1 IJIs HOBUX
BUPOOIB.

Yumaino pi3HOBHAIB BUCOKOSIKICHOI K€paMiK{ BUTOTOBIISIIOTH i3 IITYYHUX CUPOBHHHUX CYMIILICH, JUIS KOMIIOHYBaHHS
SKHX TEX HOTPiOHI 1a00paTOpHi JOCIIIKEHHS.

Tpamuuilini METOIM TaKuX JOCITIJPKeHb, po3pobieHi me 50 - 100 pokiB TOMy € ZOCTaTHBO HMPOCTHMH, aje BOHU
TPYAOMICBKi, €HEproBUTpPATHI, MaJONPOAYKTHBHI, OCUTh CYO’€KTHMBHI 1 He 3aBXau TOuHi. Tomy poOoTa, HpucBsI4YeHa
pO3po01i HOBUX Cy4acHHX, BUCOKONPOAYKTHBHMX, €HEPro3aolla/KyOUNX 1 TOYHUX METOZIB i NMPUIIaAiB JOCIIKEHHS, €,
6€3yMOBHO, aKTyaJIbHOIO.

Jlnst po3poOneHHsT KOMIIO3MLIHHOI KepaMiku, $Ky MM Has3BaM ,s4eicrozanoBHeHow” [l1], BuHMKIAa mnorpeda
MIPUCKOPEHOT0 JOCHIIKEHHS KePaMiKO-TEeXHOJIOTIYHUX BIIACTUBOCTEI CHPOBHHH, OCOOJIMBO Ul BHBYEHHS MOMJIMBOCTEIl
koMOiHallili MaTepianiB MaTPULL i HAIIOBHIOBAYA.

Po3pobieHnit HaMu KOMIIEKC METOIIB i MPHIIaAIB JUlsl IIPUCKOPEHOr0 JIOCHIPKEHHS KepaMiuHOi CHPOBUHU IIPOMIIIOB
yCIilIHe BUIIPOOOBYBaHH: 1 3acTocyBaHHs B HaykoBo-gocniHOMY iHCTHTYTI OyniBenbHUX MaTepiaiis i BupoOiB (M. KuiB), B
Incruryri konoinHoi Ximii i ximil Bonu HAH VYkpainu i B HTYY ,KIII” Ha xadenpax xepaMiky i MEXaHiKU INIACTHYHOCTI
MarepiaiB Ta pecypco30epiratounx MpoLecis.

Humx4e MM HABOAMMO OIKC ABOX NPWIAJIB 3 IIbOrO KOMIUIEKCY, aje BOHM MOXYTh BHKOPHUCTOBYBATHCH 1 OKPEMO
KOXKEH.

JlaGopaTopHa Mikpomiy sBise COOOI MaJOIHEPLIHHUI HECUIIOBUIT arperar, sSIK|id JT03BOJISIE 3a EKITbKa
XBUWJIMH BUCYIIUTH i BUNANIUTH (a0 CITydMTH) 3pa30K CUPOBHHH y BHUIVIAIL IIMaTOUYKa a00 KYJIBKH PO3MIPOM i3 FOpOLIMHY
a00 mipamiJxH (TUITy MiPOCKOILY).

Pobounii npoctip neui 06’eMoM 3 HamepcTok. HarpiBau — oOMOTKM IUIaTHHO-IUIATHHOPOZi€BOI TepMonapu abdo 3
HIXpPOMOBOI IIPOBOJIOKH.

VY nepriomMy BapiaHTi TemnepaTypa nedi Mmoxe Oytu noBeneHa 1o 1400° C. BuMipioloTs Temreparypy NnepiogudHo,
nepexiirodarodn 0o0MotKy 3 JIATPy Ha noteriomerp.

VY npyromy BapiaHti Temneparypa nedi He nepesuitye 1100 + 1200° C, mipsitors 11 TepMOnaporo.

Mana iHepuiiHicTh Hedi (3IATHICTH LIBHUJKO HArpiBaTHUCS 1 OXOJOMKYBATUCh) 3a0€3IEUYEThCS HE TiJIbKH MaluMU
po3mipamu, ane i BUKOPHCTaHHSIM BHCOKOSIKICHOI TEIUIOI30JISLIiT Ha OCHOBI JIFOMOCHIIIKATHOTO 1 0a3aI5TOBOTrO BOJIOKHA.

Crioctepe)keHHsI 3a 3pa3KaMH BeIyTh Kpi3b KBaplioBe CKJIO, sSK€ HaKpHUBac€ BepX Iedi, depe3 3BHYaiHy abo x
OiHOKYILSIpHY JIyIy.

[Ilo6 nomepenHsO 1 IMIBUIKO BU3HAYMTHCA 13 BIACTMBOCTAMM HEBIJJOMOI TIJIMHM, BHIOTOBILIIOTH JIBOLIAPOBY
mipaMiziKy, sika Mae (II0 BepTHKali) Iap KOHTPOJBHOI INIMHH, BIACTUBOCTI AKOI BiJOMI, 1 1Iap Ti€l, AKy JOCHIIKYIOTh. 3a
BUTMHOM IIipaMiIKi IiJi 4ac BUCYIIYBaHHA | BUIAJIIOBaHHSA MO)XHa POOMTHM BHCHOBOK IIPO BJIACTHBOCTI IJIMHH, SIKY
JIOCTIJIKYIOTb.

Ileit excnpec-MeTon H03BOJSIE NPUOIM3HO OLHUTU MIHEPAJIbHY OCHOBY TIJIMHM, YYNIUBICTH [0 CYILIIHHA 1
BUIAJIIOBAHHS, BOTHETPHUBKICTD, CIy4yBaHICTh, KOJIp 1 TBepaicTh yepenka. He naroun BUCOKOI TOYHOCTI, 11€if METOA y COTHI
pasiB DIBUAIINIT 32 TPAAULIHHI.

TpamuuiliHO KepaMiuyHy CHPOBHHY IOCITIJDKYIOTh Ha CTaHAAPTHHX 3pa3Kax y BHUIUIAI IUTHTOK (TapalieNerinesiB),
BUMIPIOIOUH 1 3BaXKYIOUH CBIXKOBiI(QOPMOBaHUMN, BUCYLIIEHUI! | BUTIaJICHUH 3pa3Ky, BUPAXOBYIOTh IXHIO BOJIOTICTb, YCAAKY IIif
4ac BUCYIIYBAaHHS 1 BUNAJIFOBaHHs 1 BTpaTy Macu. Hacuuyrouu 3pa3ku BoJIO0, pO3paxoBYIOTh IXHE BOJOIOIIIMHAHHS. 3pa3KH,
HaCHYEHI BOJIOIO, 3aMOPOXKYIOTh 1 BIATAIOIOTH KUJIbKA Pa3iB, BU3HAYAIOUM IXHIO MOPO30OCTIHKICT [2].

Ile nocnmijkeHHs € TPYIOMICTKUM, JOBTUM Yy 4aci, BUMara€ 4YMMalliX CHEProBUTPAT, MA€ HU3bKY TOYHICTH i
00’ €KTHBHICTb B OLHII Pe3yJIbTaTiB, TOMY IO MiJ{ Yac CYLIiHHS 1 BUIIAJIIOBaHHS 3pa3KiB B HUX BUHUKAIOTh HAIPYKEHHs Bif
HEPiBHOMIPHOCT] YCa/IKil YHACIiJIOK IIBUAKOIO BUCYIIYBaHHS KyTiB i peOep 3pa3KiB y IOPIBHSHHI 13 BHYTPILIHIMU 30HAMH.
Ile npu3BOAUTH 10 KOPOOJICHHS, YTBOPEHHS TPIlLlMH 1 BHYTPIIIHIX po3lIapyBaHb. B pe3ynbrati Taki HOKa3HUKH SIK HOBITPSHA
1 BOrHeBa ycaJlka, BOAOIOIIMHAHHS, MOPO3OCTIHKICTh HE € JOCTaTHO TOYHHMH 1 00’€KTUBHUMH, 0O 3aiexarb Bil yMOB
€KCIePUMEHTY 1 BiJl caMOro JocHigHuKa. ToMy IUIsl MiBUIIEHHS TOYHOCTI 30iJbLIYIOTH KUIBKICTH 3pas3kiB y maprii i
KiJIBKICTh €KCIIEPUMEHTIB, 1110 B CBOIO Uepry 301IbLIye 4ac AOCIiKEHb, IXHIO TPYAOMICTKICTb 1 eHEPrOEMHICTb.
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Cepiss Mammno0ynysanust Ne60

Hamu po3pobienuii MeTon i MPUCTPiH, SKi JO3BONSIOTH y JECATKH pa3iB MPUIIBHILIUTH IPOLEC JOCITIHKEHHS
KepaMiuyHOi CHPOBHHH.
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Puc. 1.
1 - Barm; 2 — inauKarop; 3 — Mmikpokomnpecop; 4 — Tpancopmarop; 5 — miv; 6 — moreHuiomerp; 7 — TepMonapa; 8 — miaacTuHa;
9 — 3pasok; 10 — 30BHiIHA TPyOKa AuaaTomMeTpa; 11 — BHYTpilmHsA TpyOKka amsiatomerpa; 12 — eskeKTop

Ipucrpiii cknamaerbest 3 IBOX KOaKCialbHMX KBapLOBUX TPyOok nopxuHO0 300 — 400 MM, ski 3’enHaHi i3
IHIMKaTOPOM OZMHHUKOBOIO THUITY, SKHH BCTAHOBJIEHUH Ha yally Baris.

JIi1st excripec-10CiPKeHb HaM1 3aIIPOIIOHOBAHME OpPHTIHAIBHHHN 3pa3oK ITIHIPUIHOT GOpMH 13 AiaMeTpOM OTBOPY
5 + 10 MM, TOBIIIMHOIO CTiHKH 5 <+ 7 MM 1 BUCOTOIO 50 + 70 MM.

BincyrHicts Ha 3pa3ky KyriB i pebep, oOirpiBaHHsA HOro TpyO4yaTor MiY4l0, CTIHKHM SIKOi napaieibHi OOKOBii
MOBEPXHI LMIIHAPUYHOrO 3pa3ka, JO03BOJIAE 1JieanizyBaTH Horo sk 00’€KT Oe3KiHEYHOI BMCOTH 1 3HEXTYBATH IEpenaioM
BOJIOrocTi 1 Temneparyp no TouuHi. Ile 103Boiste Ha OIHOMY TaKOMY 3pa3Ky, He BUIMarOuu HOro 3 npucrporo, hikcyBatu
Horo po3mipH, TeMIiepaTypy i Macy, ToOTO ZOCHIPKYBATH yci ITOTPiOHI TEXHOIOTYHI XapaKTePUCTUKHL.

CBix0BiA(pOpMOBaHUI BONOrHI 3pa30K 3 IIMHU Takol JOPMH 1 PO3MIpiB PO3TAILIOBYIOTh B JIJIaATOMETPI 1 HACYBAIOTh
Ha HbOro TpyOuacTy enekrpomniuy. He Topkarouuch 10 3pa3ka, HOro BHCYIIYIOTb, BUIIAJIIOIOTh, OXOJIOIXKYIOTh, HACHYYIOTb
BOJIOIO 1 3aMOPOXKYIOTb.

3pa3oK BUCYIIYIOTb, IPOYBAIOUH MOBITPs uepe3 Horo oreip. [Ipu iboMy HaNpsMOK MOTOKIB TeIUIa Bijl 1edi i BOJIOru
y 3pa3Ky CHiBIajaroTh, W0 3a0e3liedye IIBHIKE BUCYIIYBaHHS IPU MalMX BHYTPILIHIX HAIPYKEHHAX 1 MaKCUMalIbHY
ycazky.

[ToBiTps mogaeThCs 32 TOMOMOTOI0 MiKPOKOMITpEcopa uepe3 3irHyTy TOJIKY, sIka BBEJEeHa Y Ipopi3i Ouist iHauKaTopa.
Ionka BTSrye 30BHIIIHE MOBITPA, AIIOYM AK IHXKEKTOp, i, HE TOPKAIOYMCh KBApLIOBUX TPYOOK, HE BIUIMBAE HA NMOKa3HUKH
BAriB.

B BepxHili yacTuHI KBapLOBHX TPYOOK pO3TAIIOBaHI BHUBOIM KIHI[B TEPMOIAPH, Clai SKUX PO3MIILCHUH Oins
MIOBEPXHI 3pa3ka.

BucyiryBanHs 1 BUNanOBaHHS BUKOHYETHCS SIK €IMHUN Oe3niepepBHHUil npouec nporsrom 3 — 6 roauH. Pesynsratn
0(hOpMITIOIOTECSL y BUIIIsAL Tpadika 3aIeKHOCTI 3MIHHM JIIHIHHIX pO3MipiB 3pa3Ka Bifl BOJIOrocTi (IMiJ] yac BUCYIIyBaHH!) i Bif
Temreparypu (IiJ yac BunanoBanHs). Ha 1ibomy x rpadixy 300paxxyeTbes i TepMOrpaBiMeTpHYHa KpUBa.

AHaii3 KpUBHX J03BOJIAE 3pOOUTH BUCHOBKH 111010 MiHEPaJIbHOI OCHOBHU INIMHH, 1i YyTJIMBOCTI 10 CyLIiHHA (KpuTepii
A.®.YUmxcpkoro [3]), 34aTHOCTI CIiKaTHCS 1 HASSBHOCTI TaKMX JIOMILIOK, SIK BUIBHUH KBapIl YM TO TUCIEPCHUN BAITHSIK.

3a rpadikoM JIETKO BU3HAYUTH IOBITPSIHY 1 BOTHEBY YCalKy 3pa3KiB, HPH Pi3HHX ()OPMYBaJIBHUX BOJOIOCTAX i
TeMIIepaTypax BUIATIOBAHHS, HE IPOBOASYH CIICLiAIBHUX JOCIIKEHb.

SIKIO BMKOPUCTOBYBAaTH B SKOCTI Mydens i TpyOdacToi rmedi 3amicTh TPYOOK CTakaH i3 KBaploOBOro CKia, TO
3’SIBJISIETBCS. MOXKJIUBICTD JIOCHIIZKEHHS BUINAJIFOBAHHS y PErVIaMEHTOBAaHOMY cepeIoBHUIL. Bisbi Jierka rapsiya ra3osa cymil,
3aII0BHIOIOYY [IEPEBEPHYTHII JOrOPH JTHOM CTAKaH, HE 3MILIYEThCS 13 30BHILIHIM ITOBITPAM i TOMY HE 3MIHIOE CBili cKIIall.

IIpu He3HauHiH PEKOHCTPYKI] JUIATOMETD JO3BOJISE PEECTPYBATH Pi3HUIIO 3MiH JIIHIHHUX PO3MIpIB IBOX 3pa3KiB
(HamiBIWUTIHIPIB) IMiJ Yac CYLIIHHS 1 BHIAJIIOBAaHHS, IO BaXKJIIMBO 3HATH ISl PO3POOKH IBOILIAPOBOI, aHrOOOBAHOI YH TO
KOMIIO3HUIIIHHOT KepaMiKH.

[Micnst oxoyomKeHHsT 3pa3ka IHOoro BUIANSIOTH 3 JMJIATOMETPA, HACHUYYIOTH BOJOIO (3 TINETKH), BU3HAYAIOUU
BOZIOIOTJIMHAHHS, @ IOTIM 3aMOPOXYIOTb 1 PO3MOPOXKYIOTh, BU3HAUAI0UH MOPO30CTIiHKICTB.

IcHyBaHHS GararbOX METOAIB OLIHKM CYIIMJIBHMX BJIACTMBOCTEH [3], CBIIUMTBH NpO Te, WO JKOAEH 3 HUX HE €
HaJiiHUM. VY SIKOCTI IIPOTOTUIy MM BHKOpHCTOBYBasiM MeTon npodecopa A.D.Uinkcbkoro, sk HalOiibI Oe3nocepenHi,
HPSAMUHA 1 MIBUIKU.
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Po3pobienuit MeTon 103BOJISE ONEPAaTHBHO JIOCHIZKYBAaTH 1 OLHIOBATH CXWJIBHICTh IVIMH Ta BHUPOOIB 3 HHX 1O
CYIIIHHSA 1 IO yTBOPEHHS B HUX 3aBUJIbKYBATOCTI.

INpunan sBiste cOOO0 METANEBY LWIIHAPUYHY EMHICTD 3 IJIaJIKMM IUIOCKUM JTHOM, 3aII0BHEHY COJIbOBHM PO3UHHOM, i
BCTAHOBJICHOMY B Hili €JIICKTPUYHOMY KHIT ATHIbHUKY. KOHIIeHTpalis po3unHy 3abe3nedye kuninas npu 105+110° C.

Ipunan BCTaHOBIIOOTH HAa PIBHY BOJIOTY IIOBEPXHIO CIELIaIbHO MiATOTOBICHOrO IUIACTa TIINHH, SKY IOCIIIKYIOTb,
ToBIMHOIO 10 + 20 MM 260 Ha cBIXX0-Bifi()OPMOBaHY LIETIIHHY.

UYepes KibKa AECATKIB CEKYH/I pUIaJl 3HIMAIOTh. SIKIIO Ha BIAOUTKY HE 3’ BMJIMCS TPILMHY, IPUIIA]] BCTAHOBIIIOIOTh
Ha HOBE Miclie 1 30UIbILIYIOTh Yac HOro TEIUIOBOro BIUIMBY Ha Marepiai. SIKIIO TPIUMHK He 3’ ABUIIMCA, JOCHi]] IIOBTOPIOIOTb,
301IbLIIYIOUM Yac KOHTAaKTy. KpurepieM 4yTiIMBOCTI 10 CYILIIHHS € Yac IPOrpiBaHHS [0 HOSIBU Ha BiIOMTKY TPIiILKH.

Bceranosmtoroun npuiiaj Oinst rpaHeil LernuHM, BU3HAYAIOTh, HA CKUIBKM I'paHi OUIBII YyTJIMBI IO CYIIIHHSA, HDK
OCHOBHE T1JI0 LIEeIJIN.

AHaJnoriuHo BHU3HAUaJacs CXWIBHICTh CHPOBHMHH 1 BUPOOIB 1O 3aBHJIBKYBAaTOCTi, SIKa IITYYHO MOJEJIIOBAIACH
PO3pi3yBaHHSM INIMHSIHOTO Opyca HaOOpOM CTPYH Ha NapajeibHi IUTacTH.

CranzaptHo ()OpMyBaJIbHY BOJIOTICTh INIMHM BH3HA4alOTh, BUCYLIYIOUM 3Ba)KCHUH HEBEJIMKUI 00’€M CHPOBHHH Y
cyunibpHil madi npu remmneparypi 105+110° C nporsirom 1,5 + 4 rogus.

3anpornoHoBaHa METOIMKA, NPH sKil 3BaXK€HAa IUIACTMHKA CHPOBHMHH PO3MipaMH 3 II'SITaK YKJIaJaeThCs HA IIap
rirpoCKOIIYHOrO Ianepy, a Ha Hei BCTAHOBIIKOETHCS IWIIHIP 3 KHUI'SYMM COJIBOBHM PO3YMHOM, 1 3pa30K BUCYIIYETHCS 3a
JIeKiJIbKa XBHJIMH, 0O BOZAa YCMOKTYETHCS IIAPOM Iarepy, O3BOJSAE Yy AECATKH pa3iB CKOPOTHTH IIPOLEC BU3HAUCHHS
(bopMyBaIbHOI BOJIOIOCTI CHPOBHHHU.

Po3pobieni HaMuM MeTOZM 1 NMPUCTPOI JO3BOJSIIOTH Y JECATKH 1 COTHI pa3iB NPUCKOPUTU MPOLEC JIOCIIJDKSHHS
KepaMiyHOi CHPOBHMHM 1 OTPHMYBATH TOYHI KOMIUIEKCHI XapaKTEPUCTHKHU IIPOLECIB BUCYLIYBAaHHsS 1 BHUIIAIIOBAHHSA, IIPU
L[bOMY Pi3KO 3MEHILIUTH TPYAOBUTPATH 1 €HEPrOBUTPATH.
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