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BbICOKOTEMMEPATYPHbIX TENI0EMKOCTEN TBEPAbIX HEOPraHNYECKMNX BELLECTB MO CTaHAAPTHON 3HTPOMMUM.
— Téunucn: N3g-80 AH Mpy3CCP, 1962. — 223 c. 7. 'pebeHLimkoB P.I". Tepmuyeckne mnccnefoBaHms cu-
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CTPYKTYPHO-MEXAHUYECKVE CBOVCTBA
KOMMNO3NUMNOHHOI O MATEPUAJTIA HA OCHOBE KOPYHAOA C
PA3/TMYHBIMU TIJTTACTNDPNUNPOBAHHBIMI CBA3YHOLWNMW

JocnipKeHO CTPYKTYPHO-MexXaHiuHi BNacTMBOCTI (POPMYyBa/lbHUX Mac Ha OCHOBI KOPYHAY, NMOAiKpucTa-
NiYHOro BONOKHa a - Al,O3 Ta 3B'a3yH0UMX Ha 3acafi aflKOKCMAY KpemHis, napadiHy 1a X KOMOiHaLil.
BcTaHoBNEHO cK1af Mac KOMMO3WLIMHOIo Matepiany i3 NOKpaLleHHMU B1acTUBOCTAMM.

The structural — mechanical properties of moulded masses based on corundum, polycrystalline a - Al,O3
fibes and binders on the base of paraffin, silicon alcoxide and its combination have been studied. The
composition of masses with improved forming properties has been determined.

[pMMeHeHNe BOMOKHUCTBIX KepaMUYeCKMX KOMMO3WULMOHHbBIX MaTepuasioB
CO3/aeT NePCreKTUBbI M3rOTOBMIEHUS U3 HUX U3AENUIA C KaYeCTBEHHO HOBbIMI Xa-
pakTepucTUKaMi. B HacTosilee BpeMsi KOMMO3WLUMOHHbIE MaTepuanbl Ha OCHOBE
KOpyHAa W BbICOKOOTHEYNOPHbIX BOMIOKOH WCMOMb3YHOTCS MpWU M3rOTOBNEHMN
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3NIEKTPO-, Tenso-, 3ByKO- U PaAvoU30NALNOHHbLIX 3/1EMEHTOB Pa3/INUHbIX KOHCT-
PyKUnia. Mpu MCNonb30BaHMN TakKMX MaTepuasioB B a3pOKOCMUYECKON TEXHUKE
60/bLIOE 3HAaYeHMe NPMOBPeTaeT X CBOMCTBO HaeXHO paboTaTb B arpecCUMBHbIX
cpeaax v NoToKax MOHMU3MPYIOLLEro rasa.

MexaHun4yeckre 1 NPOYHOCTHbIE CBOMCTBA KEPaMMUYECKMX KOMMO3NLMOHHBIX
MaTepuanoB B 3HAYUTE/IbHOW CTeMneHW OnpeAensarTca pasMepamMun U (PU3NKO-
XUMUYECKUMIW CBONCTBAMW BOMIOKOH. Tak, B YaCTHOCTK, NS YBENIMYEHNS NMPOYHO-
CTW MaTepuasia BaXHa Be/IMUMHA AMaMeTpa U3-3a CPaBHUTENIbHO 60/bLLIOT0 OTHO-
LLIeHWs nowaan 60KOBOM NOBEPXHOCTM K M/OLLAM NOMEPeyYHoro ceveHns n n3-3a
M3rMbHON MNOAATIMBOCTU BOJIOKOH. [epBas XapaKTepMCTMKA CYLLEeCTBEHHA [N
XOpOLLE CBA3M C MaTpuuei, Toraa, Kak NoCnefHas XapakTepucTKa BMSET Ha
MPOYHOCTb KOMMO3UTOB.

Ans oopmneHns M3gennin pasnnMyHbIMA MEeTOLaMU BaXKHYHKO pPOJib MUrpaeT

nogbop ceasywowlero. B pgaHHO paboTe  McCnefoBasiMCb  CTPYKTYPHO-
MexaHM4eckme CBOMCTBA (POPMOBOYHLIX MAcC Ha OCHOBE KOPYHZa, noankpucran-
NINYECKOro BOMIOKHA a -Al,O3 1 CBA3YIOLWMX HAa OCHOBE a/IKOKCUAA KPeMHUS, na-
panHa 1 nx KOMOMHaLUMKN. Y CTaHOB/IEH COCTaB MacCc KOMMO3ULMOHHOIO MaTepu-
asia ¢ yny4ieHbIMy (hOPMOBOYHLIMU CBOMCTBAaMMU.
Acnonb3oBaHye 3/1IEMEHTOOPraHNYeCKNX BeLLECTB U 30/1b-Teflb CBA3YIOLWMX B Ke-
PaMUYECKOn TEXHONOTUN 0BYCNOBNEHO LOCTMXKEHUSMU B U3YHYEHUU UX BIMSHUA
Ha CTPYKTYpOo- M (ha3006pa3oBaHMe MNpu CrekaHWM KepaMmyecKmx KOMMOo3u-
umm [1 - 5].

ccnepoBaHmemM n3NKO-XMMUYECKOW MEXaHMKM AUCTIEPCHBIX cnucTeM [6 — 9]
MoKasbIBaloOT, YTO BBefeHNe MAB, 3n1eMeHTOOpraHNYeCcKnX BELLECTB U Pa3/INYHbIX
BUOB CBA3YHOLLMX MOXET KapAHa/IbHO U3MEHATb (POPMOBOYHbIE CBOMCTBA MAcC,
CTPYKTYPY ¥ CBOCTBA MaTepuasioB U3 3TUX Komnosuumin [10 — 13].

YCTaHOB/IEHO, YTO NPW MUCMOb30BaHUM &/IKOKCUAA KPEMHUSA U 3TUICUINKAT-
HbIX CBA30K MOXXHO B LUMPOKUX Npefenax BapbupoBaTb Peosornyeckne U CTpyk-
TYPHO-MeXaHN4YecKmne CBOMCTBA KepaMmMUeCKMX Macc 3a CUET COCTaBa CBA3YHOLLEro
1 cnocoba ero NPUroToB/IEHNA, BBEAEHUSA pa3/IMYHbIX [406aBOK KaK B COCTaB CBS-
3YHOLLEro, Tak M MUCMosb30BaHWA 3TUX A06aBOK 415 MOAUMPULMPOBAHMS MOPOLLKA
OrHeyrnopHOro HarosIHMTeNd, YTO AaeT BO3MOXHOCTb CO3[aBaTb MacChbl Kak /i
BUOPO/INTBA, TaK 1 /19 NPECCOBaHNA, T.€. 415 O(OPMJIEHNSA U3LENNIA Pa3/InYHbIMU
cnocobamn hopmosaHus [14].

Lleniblo paboThbl ABNSANOCL UCCNEA0BAHNE CTPYKTYPHO-MEXaHUYECKNX CBOMCTB
NNacTUULMPOBAHHBIX ~ MacC  KOPYH[A-HUTEBUAHbIE  KPUCTa/Ibl  CUCTEMbI
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Al,O3; — SiO, npy nony4yeHUn Tennon30NALMOHHOIO KOMMNO3ULMOHHOIO MaTepua-
na v U3nennin u3 Hero gna paboTbl B NOTOKaX MOHM3MPOBAHHOIO rasa, onpegesne-
HVe OMTUMA/ILHOTO KOJIMYeCTBa CBA3YHOLLETO.

Pa3paboTaHa KOMMNO3MLMOHHAsA KepaMMKa Ha OCHOBE KOPYHZ0BOI MaTpuLbl v
MOSIMKPUCT/IIMYECKOTO KOPYHAO0BOrO BOJIOKHA. WCXOAHBLIM CbIpbeM  ABASICA
anekTpokopyHa Ne 12 (TY 48-01-36-71) mapku 3b, MNONMKpPUCTa/IMYecKoe
a -Al,O; BonokHo (TY Y 322-7-043-95), atuncunmkat wmapkm ITC-32
(TY 6-09-3687-75) n TepmonnacTU4HOE CBA3YHOLLIEE.

KayecTBo pa3paboTaHHOW KOMMNO3ULMOHHON KepaMUKN 06EeCreynBaeTcs Tex-
HO/IOrMYEeCKNUMU 0COBEHHOCTAMM ero nosy4veHnst. OCO6eHHOCTbIO TEXHOOMNN AB-
NAETCA creyunasbHas NoAroToBKa MOMMKPUCTAIIMYECKOTO BOMIOKHA, MPUMEHEHME
KOMOUHMPOBAHHOTO CBA3YHOLLENO M 06GXMT M0 3aaHHOMY PeXxXumy.

TexHONorns n3roToB/EHNA TEMNION30IALMOHHOIO MaTeprana 3aknyanach B
CMELLEHUN ANCMeprupoBaHHOro KOPYHAOBOIO BOJIOKHA C KOPYHA0BOW TOHKOMO-
NOTON CMecbto M fobaBKamu. BOMIOKHO nocne AuMcneprupoBaHMs CyLUWIOCh, B
npoLecce fesarperaumy MoKpbIBasIoCb KPeMHENOopraHM4eckuM MokpbITheM. Bo-
JTOKHO BBOAM/IOCL B Macchl B Konnyectse 15 %. To/linHa BOIOKHA MOC/e TEXHO-
nornyeckon obpaboTkm coctaensana 2 — 6 mkm, a gnavHa 50 — 500 mkm. LLnxTa
NpocyLUMBanach B CyLUWILHOM LUKagy U CMeLlrMBaiacb C TEPMOM/IACTUYECKUM
CBA3YHOLLMM, CNOCOOCTBYIOWMM 00pa30oBaHMIO arioMepaToB-rpaHy/l M3 paBHO-
MEpPHO pacrpefesnieHHbIX KOMMOHEHTOB LUMXTbl, YTO MPUBOAUT K MOBbILLIEHWUIO
MNOTHOCTM MpPeccoBOK. CBexecpopmoBaHHble 06pasLbl Mogseprasn LOMOSHU-
TeNlbHOW MexaHW4ecKoi 06paboTKe Ans MONyYeHUs U3LENIA CNOXKHOW KOH(Ury-
pauun, TakMx Kak Kopryca noAwnnHUKOB, Kpenex v ap. MNpy aToMm MCKAYanach
BO3MOXXHOCTb MOSAB/IEHNSA TPELWMH 61arofaps naacTMYHbIM CBOMCTBAM CBA3YHOLLE-
ro. 3aroToBKM Mnoagepraim TepMUYecKor 06paboTKe, NOocse 4Yero MnponuTbiBam
30/1b-Teflb KOMNO3ULMen N 06XKuranm.

ccnenoBaHo BAMAHME Pas/iMyHbIX TEXHONOMMYECKUX PaKTOpPOB Ha CBOMCTBA
N CTPYKTYPY MOy4aeMoro KOMMo3nLMOHHOIo MaTepuana B 3aBUCMMOCTM OT KO-
NNYecTBa NIacTUMUKaTopa, a Takxke ero (pasosblil cOCTaB. V3yyeHbl CTPYKTYPHO-
MexXaHW4eckme CBOWCTBA UCCNeLyeMOM CUCTEMbI, ONpeaenstolne TeXHOMornye-
CKMe CBOMCTBA MacC Npv U3roTOB/IEHUWN N3 HUX WU3AeNTMIA N YCTaHOB/EH ONTHUMAasb-
HbIiA COCTaB Maccbl A4/ POPMOBaHUS 6OMbLLUEMEPHBIX W3 CNOXHON KOHMU-
rypauuu.

CocTaBbl Uccneayembix Macc npeacTas/eHbl B Tabnuue 1.
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Mo pe3y/nbTaTaM 3KCNEPUMEHTOB OblIN MOCTPOEHBbI CEMENCTBA KPUBLIX 3aBU-
CUMOCTM Aedopmaum OT BpemMeHU Npu (hUKCUPOBaHHBIX 3HAYEHUAX HAarpy3Kun 4/
pas3/IMyHbIX Macc, CodepXKalnx nnacTuuumpytoLLee ceasyrollee puc. 1, 3, 5. Ana
aHa/IMTUYECKOro nccnefoBaHnsa NPOLLECCOB AedopmMaLn, a Takke NoayyeHns ps-
[ia KONMYECTBEHHbIX XapaKTepuCTUK YMpPyro-nnacTUYHO-BA3KUX CBOMCTB, TaKUX
KaK Mofy/b ynpyroctu E;, Moaynb 3nacTM4yHoCTM E, M HambosnbLlein nnactude-
CKoW BA3KOCTW h; cTpounucb BCnomorarte/ibHble rpanku, NnpeacTasB/ieHHble Ha

puc. 2, 4, 6.

Tabnmua 1
CbIpbeBOiA COCTaB McCeayembIX Macc

CbIpbeBoii cocTaB Macc, %

Howme A
g KopyHaoBoe |  ANKOKCUA, KpeMHUS NacTA(UUMpytoLLee

Maccbl | DNEKTPOKOPYHS CBA3ylOLLee
BOMOKHO | (cBepXx 100% LINXTbI) (cBepX 100% LWNXTb)
A 85 15 - 15
B 85 15 - 20
C 85 15 1 25
A 85 15 20 -
E 85 15 25 -
MK
5

N

— 3
3
2/ —— 2 Q\\
1
. -

200 400 600 800 1000 1200
Bpems, CeK

Puc. 1. KpuBble 3aBUCUMOCTYM AehopMaLim MacChbl A OT BPEMEHM Harpy>KeHWIA:
1-600 rp, 2 — 800 rp, 3 — 1100 rp, 4 — 1300 rp.

de’nn
dt
1 1 5

10%cek ™

€ yn, MKM €., MKM
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0 5 10 0 5 10 0 Pq 10
P 10" AMH p-10* AM p-10* AM
cMm> cm? cm?

Puc. 2. BcnomoratenbHble rpaduku ans onpegenenuns Eq, E,, Py ang maccol A
MK

80 N 3
- |

” // 2 \
N\ .

70 - \>>

0

200 400 600 800 1000 1200
BPeMsi, CeK

Puc. 3. KpuBsble 3aBrcMmoCTy Aehopmalm mMacchl B OT BpeMeHU Harpy»XeHui
1-800rp, 2-1100 rp, 3 - 1300 rp.

€ yn, MKM €., MKM it 10*cek™
— 1 5 /
0 5 10 0 5 10 0 Pu 10
p-10* A% p-10* A™ p-10* A™
cMm? cMm? cMm?

Puc. 4. Bcriomorare/ibHble rpadukun ons onpegenendus Eq, E, Py, Ana maccol B

MK
50

40

30 ]
|
20 (/ 2
|
%

~
N

10

200 400 600 800 1000 1200
BpeMsi, CeK
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Puc. 5. KpuBble 3aBUCUMOCTY aethopMaLim Macchl C OT BPEMEHU Harpy>KeHUi

1-600rp, 2-800rp, 3—-1100 rp.

COOTHOLLEHME 3HAYEHWUIA PEO0sIOTMYECKUX XapaKTePUCTUK, MOMYYEHHbIX W3
9KCMEPUMEHTa/IbHbIX JaHHbIX, N UX 3Ha4YeHWUs B MPOLLEHTHOM OTHOLUEHUN yKa3a-
Hbl B Tabnuue 2. CTPYKTYPHO-MEXaHUYECKME TUMbl PACCMOTPEHHbIX Macc 1 nosny-
YeHHble BeNIMUYUHbI Ae(hOPMaLMOHHBIX XapaKTepuUCTUK, a Takke WX MPOLEHTHOe
COOTHOLLIEHWEe NpeACTaB/eHbl Ha puc. 7 1 8.

€ yn, MKM € 1 MKM d(ejt”” 10*cex™
30 10 0,006
0 10 0 10 P 10
p-10* A% p-10* A% p-10* A%
2 2 2

CM

CM

Puc. 6. BcnomoraresnibHble rpadukm 4nis onpegenenuns Eq, E, Py, a1 maccel C

Tabnuua 2
Pe3ynbTaTbl pacyeToB AepopMaLmii UccnegyemMbiX Macc 1 UX NPOLEHTHOE COOTHOLLEHME

HanuMeHoBaHe Buabl gedopmavmii CooTHoLeHMe aecopMaLimnia, %
Macchbl ey € e, €y €an €
A 40 33 198 17 12 71
B 200 72 995 16 6 78
C 500 2700 2475 65 30 5
nn
5
e 0 1

yn

an



Puc. 7. CTPYKTYpPHO-MeXaHn4ecKume Tumnbl Macc KM Ha 0CHOBe KOPYHA0BOWN MaTpuLbl 1

MONIMKPUCTANIINYECKOT0 BO/TOKHA C UCMO/b30BaHUEM NNACTU(MULIMPYHOLLIErO CBSA3YHOLLErO
78%

0, 0,
71% B c 70% 1 65% |
48%
44%
30%
17% P0%
16%
L2(y0 60/ 8% 10(%) 0
() 5%
1
a 6 B a 6 B a 6 B a 6 B a 6 B

Puc. 8. AethopMauMOHHbIe XapaKTePUCTUKK UCCNesyeMbIX Macc:
a — ynpyras gejopmauus, 6 — anactuuHas geopmaumsi, B — niacTUyHas gegopmaums.

[MonyyeHHbIe BE/IMYMHbI, N UX NPOLEHTHbIE COOTHOLLEHUSA MPeLCTaB/eHbl Ha
TPOHOW Anarpamme puc. 7 u puc. 8.

Maccol [1 n E 6e3 nnactumkarTopa Ha 3aTUICUIMKATHOM CBA3YHOLLEM OTHO-
CATCA K HY/NIEBOMY CTPYKTYPHO-MEXaHNMYeCKOMY TUMY W XapakKTepusyroTCA Hau-
60/bLINM 3HAUYEHMEM ObICTPOW 3M1acTUYecKon AethopMaunn, HaMMEHbLLUMMU 3Ha-
YEHUAMW MNaCTMYECKON fAehopMaunn, a TakKe MakCUMasilbHbIM NepuoaoM UC-
TUHHOW penakcaummn. [ns HyneBoro CTPYKTYPHO-MeXaHUYeCcKoro Tuna, K KoTopo-
MYy OTHOCATCS cocTaBbl [l M E XapakTepHO XpyrkKoe paspyLleHue CTPYKTYpbl U
6onbLUas BEPOATHOCTb MOSABMEHUS AedeKToB hopmoBaHuA. Mo3aToMy ANns UCKHO-
YeHUs 3TUX AeeKTOB M MPeAsOXKEHO UCMOMb30BaTh MNacTU(ULMPOBAHHOE CBS-
3ytoLLee C NPUMEHEeHEM KPEMHUIMOPraHNYeCcKoro BeLlecTsa 1 napaguHa.

Macchb! ¢ BBeieHVe TOMbKO niactugmkaTtopa (macca A 1 B) oTHOCATCA K YeT-
BEPTOMY CTPYKTYPHO-MEXaHW4YeCKOMY TUMY N AN HUX XapaKTepPHO 3HAYNTEIbHOe
pasBuTME NIACTUYECKMX AedopMaLiiA, OHW Nerko AeopMUpYOTCa U NPOSBNAIOT
CK/IOHHOCTb K M/iacTUyeckoMy paspylueHunto. Macca C, ¢ MCMo/ib30BaHNEM KOM-
OVMHMPOBAHHOIO CBA3YIOLWLEro, UMEET 6/IM3KMe 3HayYeHUs Moayneil obpaTMon u
HeobpaTUMOW MNacTUYeckon Aeopmaumn. [ONONHUTENbHOE BBEAEHME KpeM-
HWIOPraHNYeCcKoro BeLecTsa B NIACTU(MKATOP MO3BOJISET YMEHbLUNTL 3HAYEHUS
NNacTUYeCKON BA3KOCTU W Mepuof UCTUHHOWN penakcauun, Yto CBUAETENbCTBYET
0 ee 60/1bLIOIN YHUPULMPOBAHHOCTN U 3(EKTUBHOCTU MO OTHOLLEHUIO K pa3/ny-
HbIM PEXMMaM TEXHOMOMMYECKOr0 Harpy»XXeHus.
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Takum 06pa3oM, NPOBeeHHOe WCCNeA0BaHME CTPYKTYPHO-MeXaHUYeCcKmnX
CBOWCTB MacC KM Ha OCHOBe KOpyHAa M KOPYHAOBOrO BOMIOKHA Ha Pa3fNYHbIX
CBSA3YHOLLMX, MO3BOMNAM CAienaTb NPaBW/IbHbIA BbIOOP CBS3YHOLLEr0 M ONTUMU3N-
poBaTb COCTAaB Macc AN YNny4lleHust UX (hOPMOBOYHbIX CBOWCTB.

Cnucok nutepatypsbl: 1. PebuHgep M.A. Mpouecchbl CTPYKTYpoo6pa3oBaHns B AUCMEPCHBLIX CUCTEMAX.-
M.: Ctpoiinsgat. — 1966. — 312 c. 2. PebuHgep M.A. NoBepXHOCTHbIE SBEHWS B AUCNEPCHBIX CMCTEMAX :
KonnongHas xumus / N36. Tpyabl. — M.: Hayka. —=1978 r. 3. PebuHgep M.A. ®U3NKO-XMMNYECKas Mexa-
Huka // N136. Tpyabl. — M.: Hayka. — 1979. — 268 c. 4. Lummepmanuc J1.b., LUTakens6epr A.W., I'eH-
KvH A.P. TepMOAMHaMUYeCKOe pa3BUTHE 3aKPbITOM CUCTEMbI, B KOTOPOW XMMUYeCKas peakLms Conpse-
Ha C npoueccom cTpyKTypoobpasoBaHus / N3B. AH Jlate. CCP, cep. ®u3. n TexH. Hayk — Ne 6. — 1974,
— C. 55 - 63. 5. Kpyrnmukunii H.H. Oyepkn no msnkKo-xMMmM4eckoin mexaHuke. — K.: HaykoBa gymka.
—1988. — 217 c. 6. Kpyrmukwnii H.H., Kpyravukasa B.A. OucnepcHble CTPYKTYPbl B OPraHUYecKux u
KpemHuinopraHnyeckmx cpegax. — K.: Haykoa gymka. — 1987. — 320 c. 7. TuweHko C.B., Jlorsuh-
ko C.M., MakapeHko B.B. VccnefosaHve 1 npumeHeHne 60pOCUIMKATHBIX CBA3YHOLLMX B MPON3BOACTBE
creumasbHbIX OrHynopos /Te3. Jokn. HayyH. Cosell. «/iccnefoBaHve N NPUMEHEHWE BSXKYLUMX 419 W3-
roToB/eHNs OrHeynopos». — Ceepanosck: BoctO. — 1990. — C. 55 — 56. 8. JlorsuHkos C.M., CeMyeH-
Ko 4., Pbpkkos H.E., MakapeHko B.B., CTapogy6bues b.E. HethopmoBaHHble MaTepuasibl 415 CY>KObl
B MarHumeBbIX 3/1eKTponm3epax /Te3. [JOK/. pecrn. Hay4yH.-TexH. ceMuHapa «Pa3paboTka 3KOI0rnyecku
YMCTbIX MEXaHM3MPOBaHHbIX TEXHONOIMIA N3rOTOBNEHMSI OorHeynopos». — Knes: BAHX YCCP. — 1990.
— C. 100. 9. NoreuHkos C.M., Pbi>kkoB H.E., TuweHko C.M., MakapeHko B.B. OcobeHHOCTM (ha3006pa-
30BaHUA KOPYHAOBbLIX MacC Ha CaMOTBEPAEIOLLMX CBA3YHOLLUMX NPU CNy>KO6e B MarHUeBbIX 3/1EKTPO/IN3e-
pax .Te3. gokn. Hayu.-texH. CoBelleHuns «/iccnefoBaHne 1 NPUMEHEHME BSXKYLUUX AN1F U3rOTOB/EHUS
OrHeynopos». — Ceepanosck: BoctMO. — 1990. — C. 76. 10. Cemuenko .., loremHkos C.M., TuLleH-
Ko C.B. n gp. CuHTes n nccnefosaHne Kapbuaa KpeMHUA B KOPYHL0BbIX U KOPYHAOrpauTOBbIX CMECsX
Ha 3TUICUNMKATHON cBa3ke / Te3. Jokn. Ha 5 Bcecoto3HON KOH(epeHL M Mo KPUCTAIIOXMMUN UHTEp-
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12. Nasapes B.B., AmbapuymsH C.I"., Mpusanos B.. n gp. ViccnegoaHue rmaponunsa TeTpasTokemucuna-
Ha meTogom criekTpockonuu AMR ‘H / BeicokouncTble BewecTsa. — 1989. — Ne 1. — C. 43 — 50. 13. Cem-
yerko I".4., CTapanaT E.E., lorsuHkoB C.M. O6pa3oBaHMe KnaTpaTHbIX U KNaCTEPHbLIX COeLUHEHNIA B
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