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JAunnaToMerpuiecKHe XapaKTEPHUCTHKH NMPH 3aMOPAKUBAHUU
BOJOHACHIILEHHOT0 MOAH(HUIIHPOBAHHOI0 KEPAMHYECKOr0 YepenKa

AHHOTALIHS

NanokeHsl  pe3ynbTaThl  MCCICAOBAHUM, MOATBEPIKAAIOMINC MOMOKHUTCIBHOS —BIMSHHC
MOAU(UIUPYIOMEH T00aBKH HA MOPO30CTOHKOCTh OOOMGKCHHBIX KEPAMHYCCKUX 00pasios. B
Ka4ueCTBE TAKOH 100ABKU MCIIONB30BAIN KATBLIMHCOACPKALIMI OTXO MPOU3BOACTBA MHUHEPATBHBIX
yaoOpennii. HuskoremmeparypHbie IHIATOMCTPHUUCCKHE HCCICAOBAHMS, IMPOBCACHHBIC HA
oOpasiax pa3iuvHOW CTCIICHH BOJOHACHIIICHHS W TEMICPATypel OOKHra, IOKA3aid, dYTO
MoauULIHpYIomas 700aBKa CIocOOCTBYET YMEHBIICHHIO WITH MOTHOMY VCTPAHCHHIO OCTATOYHOTO
VAUIMHCHHS TIOCIIC OTTAMBAHMS. JTO MOXKET KOCBCHHO CBHACTCIBCTBOBATH 00 YMCHBLICHHH
HAMPSDKCHUH PACTSDKCHUSI B MAaCCHBE HM3ACIHS OPH OOpasOBaHMK JIbJa, B PE3YIBTATEC HCTO
MOPO30CTOMKOCTh MOJU(PHIMPOBAHHOTO Yeperka yeeanuusacrcs B 11-12 pas.

KnaroueBble cioBa:  gunaromerpudeckuil  3¢d¢dexr, ocraToduHOS  YITHHCHHE,
KECPAMHYCCKHI YCPEIIOK, MUHEPAIbHAS JOOABKA, MOPO30CTONKOCTb.

OOIIECH3BECTHO, YTO KEPAMUYCCKHI KHPIHY MONTYCYXOr0 MPECCOBAHUS, N3TOTOBICHHBIN
[0 TPAAUIMOHHOH TEXHOJIOTHMH, B OCHOBHOM HMECT HH3KYK) MOPO30CTOMKOCTH (MeHee 25
LUKJIOB), 4TO HE cooTrBeTcTBYET ActicTBytomemy ['OCT 530-2007.

Kak ycranosmeHo mnpu mpoBegeHnH 1abopaTOpHEIX padoT HW  HPOMBINUICHHBIX
WUCOBITAHNH, VBEIHMYUTh MOPO3OCTOMKOCTh  KHPIHYA BO3MOXKHO TMpH  J00aBICHHN
KaJdblMHACOACPKAICH A00aBKH — OTXOJOB NPH IPOH3BOACTBE MHHEPATIBHBIX YIOOPCHHM,
MPEACTABILIIOMHX COO0H TOHKOIUCIICPCHBIA MOPOIIOK € YacTHLAMH chepruucckor (GOpMBL, HE
JUCTieprupyomuMu B Boge. JanHas mo0aBka CHOCOOCTBYET YBEIMYCHHIO MOPO30CTOMKOCTH
o0onckeHHbIX 00pas3nos 10 50-100 u Gonee nuknoB npu ysenudeHnu npoynocty xo 30 % [1].

Kak mnokaszanm wmccrienoBanus, BBEACHHE AODABKH MO3BOMSET VBEIUYHUTH PE3CPBHYIO
MOPHUCTOCTh B OOOMCKCHHOM KEPAMHYECKOM MaTepHane (YepemKke) 3a CUeT AWCCOLUALNN B
mporecce 00KUra OCHOBHOTO KOMITOHCHTA MUHEPATBbHOU JOOABKH, CIIOCOOCTBYET VBEIUUCHUIO
COJCPIKAHUS KPHUCTAIUTHYCCKUX (ha3, OKa3bIBAIOIIUX MOJOKUTEIBHOC BIMSHHEC HA MPOYHOCTH
W3ICTIHH, YTO MO3BOJIIET OTHECTH JAHHYIO 00ABKY K paspsay Moanduuupyomux [2].

Hna Oodee AeTanpHOrO W3YYCHHS BIHSIHHA J00ABKH HA MOPO30CTOMKOCTH 00pa3snoB
ObUTH TIPOBCACHBI HU3KOTCMIICPATYPHBIC JHIATOMETPHUYCCKHE HCCICIOBAaHUSA 0OpasLoB,
0GOsOKEHHBIX B HHTEpBate Temmepatyp 950-1050°C mpu pa3iuuHO CTENEHH BOIOHACHIICHHUS,
MO3BOJSIIONINE MPOCICAUTh 32 MPOLIECCOM HM3MCHCHHS JTUHEHHBIX pa3MepoB 00pa3LoB Npu
3aMOpaKUBAHHUN H OTTAUBAHHU.

UcnriTanng nmpoBoaunu Ha o0pasuax MOMYCYXOro IMPECCOBAHHS, HW3TOTOBICHHBIX H3
JICTKOILIABKOTO MOHTMOPHUTOHUTO-THAPOCTIOJUCTOTO CHIPb Cynran-CanbiHcKoro
MECTOPOXKICHHS KaK B YHCTOM BHAC, TaK U ¢ 5 % MHUHEpanbHOW J00aBKH.

XapakTepucTuKka MOPHUCTO-KANMILTAPHOH  CTPYKTYPBI  UCCIACAOBAHHBIX  00pasLoB
npeacrasicHa B Tadn. 1.

Tabmuna 1
XapakTepucTHKa mopucTocT 000ACKEHHBIX 00pa3oB

Ilopucrocts, %
Obmas | OtxpeITas Kanmwuisipras | Pesepras | 3axpbitas
Cynrar-CaisiHckoe celpbe — 100 30,7 29.1 27.0 2.1 1,6
Cynran-CaisiHCcKOe CBIphe — 95, 335 32.0 274 46 15
MunepanbHas nobaBka — 5.

CocTtaB muxTh, % 10 Macce
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PesepBHYIO MOPHCTOCTE OMPEACTSANTH MO PasHULIEC MEXAY O0BEMaMH OTKPBITOH U
KaIWUTAPHOH OPHUCTOCTH [3].

J1d AMnaToMeTpUUIEeCKHX HCCICAOBAHNN U3 HCHBITYEMOTO MATEPHANA BBIIMIHBATH 00pa3Lbl
pazmepom 30x5x5 mwm. Tlepen ucmpITaHUAMEI MPOBOAWIM BOAOHACHIICHHE OOBEMHBIM CIIOCOOOM B
teucHue 48 vacos. [locre BogoHACKIIICHNMS 00pa3Lbl OIBSPraIN 3AMOPAXKUBAHHIO U OTTAUBAHUIO T10
MeToAnKe, H3IMKeHHOH B [4]. McnbiTyembrit 00pasel] YCTAHABIMBAIA B AWIATOMETP BEPTHKAIBHO
MEXKIY KOHYCAMH KBapLEBOH TpyOKku u crepskas. OxaxaeHue 00paslioB HAMHHAN OT TEMITCPATYPhI
20°C u Bemu 1o Temmeparypsi -20°C. Jlist 06eCIIeuCHHs JOCTOBCPHOCTH PE3YIBTATOB UCCIICIOBAHMIS
MPOBOAWIM HA CEPUM W3 IATH oOpasuoB. Bo BpeMs mpoBencHHsS 3KCIEPHMEHTA (PHKCHPOBATIHMCH
MOKA3aHUs HHANKATOPA nHCHHBIX nepemerneHui (MUI-1) u temmeparypa.

Ha puc. 1 npeacraBnensr rpaduxu aehopMannii OpH 3aMOPKUBAHUH TPEABAPUTEIBHO
HACBIIICHHBIX BOJOW OOPA3LOB, M3rOTOBJICHHBIX KaK M3 YHUCTOTO TVIMHUCTOrO CHIPBS, TAaK H C
BBCACHHCM MHHCDPANbHOM 00aBKH, OOOMOKCHHBIX mpH Temmeparype 1000°C. OGpasusr
WCTIBITHIBAIN (3aMOPA’KUBAIH W OTTAMBAIN) TPU pasza moapsa. Ilociae mepBoro u BTOPOro
3aMOpaKUBAHUS 0Opa3Lbl IOTPYKAIK B BOAY Ha 24 1aca.

€10
30
I
-~
Y
20
N4 A2
WA 2V
/ X
(YR )
3 “ 10
3 ‘|‘| aR
—J ARJ p
(3]
E / \‘ ‘l‘l li;ﬁ—‘
20 7 0N %P 10 , %% 4120 t°C
3./ R iy
M .,
_ X ‘?,’//
S WA
4,5.6 . ;//
.
b, 5, 6
3 20
-30

1, 2, 3 — BOAOHACHIIICHHbIC 00Pa3LpBI IPH OXJIAKICHHH COOTBETCTBEHHO IPH 1-M, 2-M U 3-M 3aMOPaKUBAHNH,
1°,2°, 3’ — TO K¢, IPH OTTAHBAHUH,

4, 5, 6 — BONOHACHITICHHBIC MOTU(DHIMPOBAHHBIC 00PA3IIBI IPH OXJIAKICHAN HPH 1-M, 2-M 1 3-M 3aMOPAKHBAHIL,
4’,5°, 6" — TO Xe, MPH OTTAMBAHHA

Puc. 1. ledopmanmn 00pasuos Mpu MOBTOPHBIX MUKJIAX 3AMOPAKHBAHHA U OTTAHBAHHII

Kak BumHO u3 puc. 1, BHauaie poHCXOIUIA YCAAKa BOJOHACKIICHHBIX 00pa3ios (kpusas 1).
B MoMeHT Hauana o6pasoBanus mbaa (mpu Temmepatype -3...-4'C) B pe3ysIbTaTe ero paclMpeHus B
o0pasuax BO3HUKAIM HANPSDKCHUS PACTSDKCHUSL, MPCIHITCTBYIOIMHC YCAAKe OOpaslioB, W IPH
JaTbHCHINEGM CHIDKCHHH TEMIICPATYPhl CKOpOCTh Acopmarmm samemmuiack. B temmeparypHOM
marepane -10...-12°C  IpOMCXOZMIO PE3KOC VATHHCHHE OOpA3LOB, HTO OMPCCIACTCS KAk
mumaromerpuueckuii ddext (&) [5]. Ilocme mepexoga OCHOBHOH Macchl BOABI B JIGA, MpU
MOCTICAYFOIIEM OXJIAXKICHUH, 00Pa3Libl BHOBb CXKUMAINCH, JTO CBA3AHO C TEM, UTO MPH OXJIAXKICHUN
JCA, KaK TBEPJAOC TEIIO, CKUMACSTCS CYINECTBEHHO Oomblie kepamukH, mockonsky TKJIP mpaa pasen
50-10° rpax’, uro Hamuoro Gomsrue, uem TKJIP kepamuxu (6...8-10° rpax’) [4]. Tlo sroit mputmre
HAIPSUKCHUS PACTSDKCHUS B MATCPHAIIC YMCHBIIAKOTCSL, YTO MPHUBOIUT K CHKATHIO 00PA3LIOB.

Kpusas 1°, obosHaueHHas OYHKTHPHOH NHHHCH, XapakTepu3yeT AchopMaumy npu
orrauBanuu o6pasuos. Haumnas ¢ -20°C g0 -7...-8°C, 3aMep3inue BOIOHACHIICHHBIE OOPA3LIbI
YATAHAITUCH, MPUICM CKOPOCTh U3MCHCHUA UX JIMHCHHBIX PasMCpPOB MPAKTHICCKU COBIIAAACT CO
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CKOpOCThIO AedopMalii IPU 3aMOPAXKUBAHUH HA JaHHOM y4vacTke. JlanpHedinee oTTanBaHue
CONIPOBOXKAATOCH OBICTPOH ycagkol. OmHAKO HCHBITYEMbIC 00pasipl MOCIC OTTAMBAHUS HE
BOCCTAHOBHJIH MPEKHUX PA3MEPOB, TAK KaK COXPAHUIIH O0CTATOUHOC yaauHeHue (AR).

HauGospinee TmOAHOEC OTHOCHTEIBHOC ymauHCHUES (&), HAOMIOZABINCECS MIPH
3aMOPAKMBAHHH BOJOHACHIIEHHBIX 0OPA3I0B, XapaKTepPH3yeMoe KpuBoii 1, coctasuio 36-107;
OCTATOYHAS YACTh MOTHOro yamuHenus (AR Ha kpusoii 1°) pasna 2,5-107.

Kpussie 2 u 3 xapakrepusytot nedopManiy BOJOHACHINCHHEIX 00pa3LoB NP BTOPOM U
TPEThEM 3aMOPAXKMBAHUH COOTBETCTBCHHO. C  KaXKABIM LHKIOM IIONHOEC OTHOCHTEIBHOC
VIUIMHCHHE HCIIBITYEMBIX OOpA3LOB YBCIHUMBAIOCH, HA BTOPOM mHKIC coctasuio 40-107, Ha
tpethem — 48-107. Takoke BO3PACTAIO OCTATOYHOE VATMHEHHE: IIOCIE BTOPOrO LHKIA OHO
coctasuno 3,0-10°, mocne tperbero — 4,0-10°. Hakomenue octatounbix gedopMarmii mpu
LHUKIHYCCKOM 3aMOPAKUBAHUH SIBIIIETCSA OJHOH M3 TTABHBIX MPHYHH MOSBICHUSI MUKPOTPEIIHH
U B JATbHEHIIEM Pa3pyLICHUS BOAOHACHIIICHHBIX MATCPHAIOB.

Kpusbie 4, 5 u 6 npeactaBiasiOT TeMIeparypHbeie AehOpMAliH BOAOHACHIIIICHHBIX
0o0pasmoB ¢ MHHEpPaTbHOU M00aBKOW NPH IEPBOM, BTOPOM M TPEThEM 3aMOPAKUBAHHUU
COOTBETCTBCHHO.  XapakTepHbBIM  And  0o0pasnoB  SBIICTCA  BOCHPOHM3BOAMMOCTD
JUIATOMETPHICCKOH KPUBOHW NMPH MEPBOM M MOCTCAVIOMHX IHUKIAX 3aMOPAKUBAHHS, 4 TAKKE
HEU3MCEHHOCTh CTCIICHH YUIMHEHHs o0pasuoB. [lodHoe oTHOCHTEIBHOE YIIMHCHHE 0Opa3loB
cocrasmio 15-107 MPH OTCYTCTBUH OCTATOYHOU Achopmarmu. ITO MOKET CBUACTEIBCTBOBATh
00 OTCYTCTBHM MUKPOTPEIIMH B CTPYKTYpe 00pasuos. [Ipu 3ToM MOpo3ocToiiKocTs 00pasiios,
OTIpPEIENCHHAS METOAOM 00BEMHOTO 3aMOPaKHBaHMU, MOBBIIAacTcs ¢ 9 10 100 uuknos.

PesynpraTel 1UNIATOMETPHYECKHUX HCIIBITAHHA BOJOHACHIICHHBIX 00pa3loB MPUBEACHH! B
Tabmn. 2.

Tabmuna 2

PeSy.]'ILTaTLI AWTATOMETPHICCKUX HCIBLITAHAI 000K KEHHBIX BOAOHACBHIIMCHHBIX oﬁpa:;um;

JlunaTtoMeTpHyIeCKIe 3
Bux o6pasuos Huxn XaPAKTEPHCTHKH MOop0o30CTOHKOCTS,
3aMOPAKUBAHUS LKL
& AR
TICPBEIH 36-107 2.5 107
oot | g | 0107 | 00° ;
TpeTHit 48107 4,0-10°
Opasst TicpBH 15-10° 0
€ MHHCPAIBHOH BTOPO# 15-10° 0 100
J00aBKoH — 15107 0

Hanee Hamu Oblna U3yUCHA B3AUMOCBS3b AUIATOMETPHUCCKIX XapaKTCPUCTHK U CTCIICHN
BOJOHACHIICHHUS KEPAMHUYCCKOTO YepenKa Npu 3aMopakuBaHnu. MccaeaoBaHus IpOBOIUIN Ha
obpastax, 06osoKkeHHBIX TpH Temmeparype 1000°C. Hacermami o6pasipl TpeMs CriocobaMu: B
MEPBOM BapHaHTE 0OpasIbl HACKIINAINA OOBEMHEIM METOIOM B TeucHHE | waca, BO BTOPOM — B
TeucHHUE 48 9acoB, B TPCTHEM — KHUITSIUCHUCM B TCUCHHC 4 4acoB.

Ha puc. 2 u B Tabn. 3 mpeacTaBicHEl Pe3yIbTaThl HCCICIOBAHHM.

Xapaxrep pasButus gedopManuii Ipy pa3TUYHON CTEICHU BOJOHACHIIECHHS 00Opa3LoB
AHAJOTHYCH PACCMOTPCHHBIM paHee, HO PAa3M4HAsS CTCIICHb BOJOHACHIIICHHS OKA3bIBACT
CYLICCTBCHHOC BJIMSHUC HA OCTATOYHOC Y UIMHEHHWE 0OpasloB, MPH YBEIHYCHUU CTEIICHH
BOJOHACHIIICHHUS BO3PACTACT KaK OTHOCHTEIBHOE, TAK U OCTATOYHOE VAJIHHCHHC.

Hnsa MoauduuupoBaHHBIX 00pa3LOB COXPAHACTCS Ta KE 3aBUCHMOCTh, OJHAKO IMOITHOC
OTHOCHUTECIBHOS YIIHHCHUES 00pa3ioB ymMeHbInaeTces B 1,5-2.4 paza, a 0CTaTOYHOS yAIHHCHUS
OTMEUYACTCA TOIBKO YV 00pa3uoB NpPH BOJOHACHIIICHUH CIIOCOOOM KHITTYCHHUS (ropsuce
BOJOHACHIIICHHE), PH 5TOM OHO B 4 pasa MEHbBIIE, YeM Y HEMOAU(UIUPOBAHHBIX 00Pa3LIOB.
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1, 2, 3 — oOpa3ubl, HACHIICHHBIC BOAOH 1-M, 2-M u 3-M CmOCOOAMH COOTBCTCTBCHHO, MPH OXJIAKICHHH,
1°,2°, 3’ — TO K¢, IPH OTTAHBAHUH,
4, 5, 6 — MomU(pMIHPOBAHHBIC 00PA3LBL, HACKIICHHBIC BOIOH 1-M, 2-M U 3-M COCo0aMH, TIPH OXJIAKICHHH,
4’,5°, 6" — TO Xe, MPH OTTAMBAHHA

Puc. 2. edopmammu 0Opas3uoB ¢ pa3IHIHON CTCIICHBI) BOTOHACHIICHHS
Tabmuma 3

PeSyJI])TaTLI ONPEACTCHUS BJAUAHUSA CTCIICHU BOAOHACHLIIMICHU A
HA THJTATOMECTPHICCKHUEC XAPAKTCPUCTHKH OﬁpaSHOB

Br 06pasiios Cmocod JMIaToMeTPHYICCKIC XapAKTCPUCTHKH Bozoacsmerme, %
HACBIIICHU A
& AR
00BEMHOC
HACBHIIICHHC 12:107° 0,5-107 11,5
1 gac
O6pasust 00BEMHOC
0e3 nobaBku HACBHIIICHHC 36107 2,5-107 14,4
48 vacos
KHILTYCHHC 42-10° 4,0-10° 15,5
00BEMHOC
HACBHIIICHHC 8-107 0 11,9
O06pa3ubt 1 1ac
C MHHEPATbHOM 00BeMHOe s
T0BABKOH HACBIIICHUEC 15-10 0 14,6
48 gacoB
KHILTYCHHC 20-107 1,0-10° 17,0

Ha opuc. 3 nmpeacrasmeHbl AWaToMETpUYCCKUE KpuBbie JAcopmanuii  mpu
3aMOpa’KUBaHHUN U OTTAMBAHUH BOJAOHACHIIICHHBIX 00Pa3LoB, 000MKECHHBIX MIPH TEMITEPATypax

950, 1000 u 1050°C.
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1, 2. 3 — BOJOHACHIIEGHHBIC OOPA3LBL, OOOJNOKEHHBIE TPH Temmeparype 950, 1000 u 1050 °C
COOTBETCTBCHHO, TIPH OXJIAXKICHHUM,

1°,2°, 3’ — TO K¢, IPH OTTAHBAHUH,

4, 5, 6 — BOIOHACHIMCHHBIE MOAN(UINPOBAHHBIE 00PA3IBL, 000MCKEHHBIC TIpH Temmeparype 950, 1000 u
1050 °C, TIPH OXJIOKICHUH,

4’,5°, 6" — TO Xe, MPH OTTAMBAHHA
Puc. 3. ledopmaumn 00pas3uoB, 000¥CKCHHBIX MPH PA3THIHON TCMIICPATYPE

Tpu moBBIIIEHHH TeMmepaTypbl ooxkura ¢ 950 10 1050°C OTHOCHTENBHOE YITHHEHHE Y
06pasioB HeMOAM(bHUIMPOBAHHOTO YeperKka CHIKaeTes ¢ 56107 10 28-107, T.e. B 2 pasa, npu
MOPO30CTOMKOCTH 00pa3uos 3-11 muknos. ¥ MoaudHUHPOBAHHOTO YEPENKa OTHOCHTEIBHOE
yanuseHne ymenpmaercs ¢ 22-107 10 10107, T.e. B 2,2 pa3a IpH MOPO30CTOMKOCTH 0OPa3LIOB
32-136 nuxnos. [loBrimieHHe TemmepaTypel OOKHIa TAKKE MO3BOILICT CHU3HUTH BEITHYHHY
OCTATOYHOMU Ac(hOopMaLIMH MTOCIC OTTAUBAHUS 00PA3IIOB.

PegynpraTel  AMIATOMETPUYCCKUX  UCTIBITAHHH  BOJOHACHILICHHBIX — 00pasLioB B
3aBHCHMOCTH OT TEMIIEPATYPHI 00KHTA MPUBEACHH B Ta0I. 4.

Tabmuua 4
Pe3yabTathl onpe/ae/ieHNs BIUSTHAS TEMIIEPATYPHI 00:KHTA 00PA3II0B
Ha UX III/I.]IaTOMeTpI/I‘leCKI/Ie XapaKTepI/ICTI/IKI/I
Temmepatypa JMIaToMEeTPHYICCKIE XapAKTCPUCTHKH MopO30CTOHKOCTD
Buzx obpasuos b ’
oOskmra, C IMKJIBI
& AR
950 56-107 8.,0-10° 3
Obpasus Oc3 1000 36107 2.5-10° 9
JI00aBKH
1050 24-10° 1,0-10° 11
950 22-107 0,5-107 32
O06pasus1 ¢ ’
MHHEPATBHOH 1000 15-107 0 100
AoGaBKol 1050 1010 0 136
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B nmanHOl paboTe HEe CTaBWIM LETABI0 ONPEACICHHEC TOYHOH 3aBHCHMOCTH
MOPO30CTOMKOCTH OT OTHOCHTEIBHOTO VAIMHCHHS OOpasloB NpPH 3aMOPAKUBAHUH, HO
MPOBEJACHHBIC KCCACIOBAHUS MO3BOSIIOT MOATBEPAUTh, 4YTO MOAMMUIMpYOmAs 100aBKa
3HAYUTEIBPHO CHIPKACT AcOPMAITHIO MPH 3aMOPAKHUBAHUY, a MPH TEMIICpaType ooxkura Gonee
1000°C ycTpaHsieT 0CTATOUHOE YATHHEHHE OOPA3LOB MOCIE OTTAMBAHMS, YTO CIOCOOCTBYET
COXPaHCHUIO CTPYKTYPHI YEPEIIKA, B PE3VIBTATE YETO MOPO30CTOMKOCTD 0OPa3OB MOBBIIIACTCS
B 11-12 pa3 B 3aBHCUMOCTH OT TEMIICPATYPhl O0KHUTA.

BbIBO)_IbI: OPOBCACHHBIMHA HUCCICAOBAHUAMU YCTAHOBJICHO, YTO BBCACHUC MI/IHepa.]'IbHOI\/'I
J100aBKU B COCTaB KEPAMHUYCCKOW MACChl B KOMMYECTBE 5 % CYLIECTBCHHO BIMSCT HA MOBCICHUE
0o0pasioB mpu 3aMOPaKUBAHHU. O00sKCHHBIC BOJIOHACHIIICHHBIC o0pasiipl,
MO,Z[I/I(I)I/ILII/IpOBaHHbIC ;[0621131(01‘/'1, UMCHOT 3BHAYUTCIIbHO MCHBINYHO BCIWYUHY OTHOCHUTCIIBHOTO
VIUTHHEHHUS TIPH 3aMOPA’KUBAHUH, B CPABHCHHHU C oOpasuamu 0e3 J0OAaBKH, U XapaKTCPU3YIOTCH
OTCYTCTBUCM OCTATOUYHOI'O YAJIMHCHU IOCIIC OTTAUBAHUA IIPU XOJOAHOM BOAOHACBIIICHUU, YUTO
MOXET KOCBCHHO CBHACTCIBCTBOBATh 00 VYMCHBIICHWUH HANPSDKCHUH PACTSHKCHHS TPH
AbJ000pPA30BAHMH B MAacCHBE H3ACTUA. BOCHPOH3BOAUMOCTD JUIATOMETPHUYCCKOW KPHBOU
BOJOHACBHIIICHHBIX 00pa3loB ¢ J0OABKOH MPU MEPBOM U MOCICAYIOMIEM UKIAX 3aMOPAKHBAHUS
VKa3blBAaCT HA HX PALMOHANBHOE, C TOYKH 3PCHHS MOPO30CTOHKOCTH, IMOPHCTOE CTPOCHHE,
MO3BOIAIOMICC COMPOTUBIIATHCA MHOT'OKPATHBIM LIUKJIAM 3aMOPaKUBaHUA U OTTAUBAHUA.

Takum 00pazoM, HH3KOTEMIEPATYPHEIC TUIATOMETPHUCCKUE HCCICAOBAHUS MO3BOIMIH
MOATBEPIUTh TONIOKUTEIBHOS BIUSHUC MOAUMPUIMPYIOUICH JOOABKH HA MOPO30CTOHKOCTB
BOJOHACHIIICHHBIX O00MCKCHHBIX KEPAMUUICCKUX 00pa3IioB.
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Dilatometric characteristics at freezing of water-saturated modified ceramic crock

Resume

In article the results of the low-temperature dilatometric researches confirming positive
effect of the modifying additive on frost resistance of ceramic samples are presented. As such
additive used the carbonate calcium waste which is forming by production of mineral ferlizers.

Dilatometric researches carried out on the samples of semidry pressing made of fusible
raw materials of the Sultan-Salynsky field as in pure form, and with 5 % of a mineral additive.
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Studied behavior of water saturated samples at numerous cycles of freezing and thawing, and

also influence on dilatometric characteristics of extent of water saturation and roasting temperature.
It is established that with each cycle of freezing relative lengthening of not modified samples
increased: on the first cycle it made 36-107; on the second — 40- 107 and on the third — 48-107.

It is also accumulated residual deformations of the samples after thawing.
Samples with a modifying additive are characterized by an invariance of extent of lengthening of samples
at repeated cycles of freezing. Full relative lengthening of samples is 15-10” in the absence of residual
deformation. This may testify to the absence of cracks in the structure of the samples with the additive.

It is defined that various extent of water saturation makes essential impact on residual
lengthening of samples when freezing. At increase in extent of water saturation increases both
relative, and residual lengthening.

At the modified samples full relative lengthening decreases in 1,5-2.4 times in
comparison with samples without an additive, and residual lengthening is noted only at samples
at water saturation by way of boiling.

At roasting temperature increase with 950 to 1050°C relative lengthening at samples of not
modified crock decreases with 56-107 to 28-10”. At samples with an additive relative lengthening
roasting temperature increase also decreases with 22-10” to 10-10°. Raising the temperature of
roasting also allows you to reduce the amount of the residual deformation after thawing of the samples.

By the executed researches it is established that the modifying additive promotes
reduction or full elimination of residual lengthening of samples after thawing. It can indirectly
testify to reduction of tensile stresses in the solid of product at formation of ice therefore frost
resistance of the modified crock increases at 11-12 times.

Key words: dilatometric effect, residual lengthening, ceramic crock, mineral additive,
frost resistance.
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