. ~ U3BECTHSA
TOMCROT'O OPJIEHA TPYAOBOI'0 KPACHOT'O 3HAMEHH
_ Tow 162 MTOJTHTEXHHYECKOTO HHCTHTYTA myens C. M. KHPOBA 1959 r.

BAKYIIEE M3 304J1bl TBEPAOIO TOMJMBA W NMPOLLECCHI
INPH ETO TBEPOLEHHUHU

H. C. AYVBOBCKAS, II. I. YCOB

{IIpencraBaeno npod. fokT. xuM. Hayk A. T Crpomoeprom)

_ To coeit npupone 30414 TBEPLOTO TOMIHBA HPEACTABIALT COOOH CJOMKIHBIH
CHIHKATHBIL KOMILIEKC,  XapaKTepHOU OCOOSHHOCTBIO HCC/ICAYeMOl 30160 8-
Jetest mpeobaaiatie B Hell CTEKJOBHAHOTO KOMIIOHeHTa B BHAE MYCTOTENBIX
chepuyeckux obpasosanuii pasMepon oT 15— 20 Mukpor 10 0,4 MM ¢ TOJITH-
HOM cTekH 10 5 Mukpor. TTokasaTedb NPeJOMICHHS y 06J10MKOB HAXOIHTCS B
mperientax 1,498—1,540, 4To DO3BOVISIET YCTAHOBHTS KPEMHE3E MHUCTHIE XapakTep
CTEKIOBHAKOIO KOMIOHEHTA, XHMUUECKHIT COCTAB HCCIEAYEMOIl 30,1bl BUTEH 13
tao.1, 1.

[To xuvuyeckoMy cocTaBy 30y CJAedyeT CYHTATh THIPABJIHUYECKOH [10648-
xoit {1, 2, 3] ¢ HEBBICOKOH THAPABIHYCCKON dKTHBHOCTHIO,

C 0e/1610 OBBILIEHHS AKTHBHOCTH 30J1bl HCC.IEA0BAICS METO.T JTHCIIePrupo-
BAHUA U XHMHYECKOTO AKTHBHPOBAHUS NMYTeM OIHOBPEMEIHOTO ITOMOIa B LIA4-
POBOU MeJbHULE 30JIB H AKTHBHPYIOILEH 106 ABKH.

IoMon 30/er emocoBeTByer OOHAXKEHHIO TIOBEPXHOCTEH YACTHI, HMEIOWIHX
MPEHMYLIECTBEHHO KPEMHE3CMHUCTBI XaPAKTED, a BBOIHMAS 1004BKA IIPOOY K-
JAeT BIKYIHE CBOWCTBA 3THX uyacTHI. Bce BMecte Tesaer 30,1y XHMUAUECKH
AKTHBHOH .

Ha sTOM aKTUBHPOBAMMH  30.16I W OCHOBBLIBAGTCSH MOJIYYEHHE 30.16HOIO
BAKYLIOTO.

Ko/uecTeeHHOM XapaKTepHCTUKON CTeNeHH AKTUBMDOBAHHS  30Jbl pu-
AT MEXAHHUYCCKAs TIPOUHOCTL OOPA3LOB I[IPH CXKATHH, H3NOTORJEHHbIX H4
30JbHOM BSUKYULeM H lecke B COOTHOLGHHHM 1:3 nmyTeyw npeccosatus [4],

Crenens H3MeJbUCHHST 30.IbHOTC BSIKYHIETO XAPUAKTCPU3IYETCH BeIHUMHOH
VICABILOH TTOBEPXHOCTH,

CocTas 30JBHOIO BSKYILEFO H4 OCHOBAHUH HPOBEIEHHBIX HUCCAA0BAHHI
cojtepxxut 70 npouenTtos 3001kl ¥ 30 IPOLEHTOR HErAIIEHOH H3BECTH.

B npouecce paBorbl H3yueHo BiUsHHE TOHHHB MOMOA BSIKYLIETO HA €TI0
aRTUBHOCT, Pe3yIbTaThl UCCiIe 0BAHKS MTPHBEIEHEl B Ta6.1. 2.
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Moayuennoe Baxyniee 1ocTaTourno BO31yX0 M BOIOCTONKO. DTO BHIHO N
HOCTOAHHOPACTYIUEMY TIPeesy NIPOYHOCTH MIPH CHKATHH B . YCJAOBHAN BO3TVIU-
HOH H BOJIHON Cpebl.

ITpoueccsr npu TBep1enuy MOFGGHOTO BHIA BAXKYILUX HCC/IeT0Ballbl He10-
CTAaTOUHO. B OCHOBHOM Npollece CBOUTCH K B3aMMOEHCTBHIO MesK1y KpeHe-
SCMOM M THAPATOM OKHCH KAJBLHS, 4 TAKXKE TJIHMHO3EMOM H FHADATOM  OKHEl
KaJabuus [5, 6. '

IIpoyKTh TBEpTeHHs 30/IbHOTO BSIKYIIEro HCCIeT0BAINCh MYTeM XHMAUS-
CKOTO H TEDMHUECKOND dHAJH308, '

JLast mpoBenenns HCCAIOBAHUA MPOLYKTOR TBEPLEHHS] 30JIBHOIO BSIKVILE-
'O M3TOTOBJSIACH 0GPA3Ibl U3 TeCTa U XPAHUIHCh B BO3AYIIHO-BJIAMKHON cpe-
1€, JHIIeHHOH YIVIEKHCAOTHL. B mpojyktax TBepIeHHS B DasAmddbie  CPosHu
OTpeleIAIaCh HeCBSI3aHHas THAPOOKHCh KallbUHsA H XHMHUECKH CBA3AHHAS BO-
4. PesyJbTaThl ONpegeseniii npuBeaensl B Taba. 3.

Haunpie Ta0J1. 3 IOKa3bIBAIOT, YT B TeYeHMe rofa TRepEHHs HABII014eT-
€A yMeHbIHeHHe KOIHUECTBA MHAPOOKUCH KAJbIHS U YBEJHUSllHe COTeP KA«
XUMUYECKH CBA3AHHOH BOJB B NPOAYKTAX TBEPIeHHA 30.JbHOTO BelilecTBa. Ti-
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KOE SABASHAE TMO3BOSET 3AKAOUUTD, YTO THAPOOKHCH KAJIBIHA MpH TBEPASHUH
BCTYNACT B XHMHYECKOe BSAHMOMEHCTBHE ¢ COCTABHBIMH YACTAMHU 30JIbl, CBA3H -
BAH pif STOM BOY JOMOTHHTENBHO K TOH, KOTOPYIO CBSI3a/a H3BECTb NPU TH-
JIPATAUKM B MOMEHT 3ATBOPEHHS BSIAKYLIETO.

ITpu sTom o6pasyrores HoBooGpazoBans, IPHAAIOIIHE 3aTBepPeBLIEMY BA-
HVIHeMY CBOHCTBA THAPABIMIHOCTH |3, 7],

[TpoayKThl TBEPAEHHS 30/MBHONO BSKVILETO GBLIH IO ABEPTHYTHL  TEPMHYE-~
CKOMY aHaqu3y. TepMorpaMMbl TBepAeioUlero BSXKYIIEro CHATH Ha yCTaHO®-
Ke, COMOHTHPOBANNOH B TOMCKOM MOMMTEXHHUEUKOM HHCTHTYTe i Kadepe
TeXHOTOPHH 'CH/IHWK ATOB.

STAJACHOM TPH AHAIU3E CUYHKHA npokadedHstit 10 1 100° weenenyemolir Ma-
TepHat. CKOPOCTb HATPeBa MPH aHaumM3e coctasuaa 15-—20° g MHUHYTY.

AHATH3UDPYS TePMHUCCKHE KDUBbIE BSIKYIIEro, TBEPACIOLIET0  PA3JHYHbIC
TIPOMENKYTKH BPEMEOHH, HA KPHBBIX MOKHO 3aMETHTh HECKOVIBKO B 3aBHCHMOCTH
OT CDOKA TBEPICHUS SHIOTEPMUUECKHX 3DDeKTOB.

LUtst paHHUX M TIOBAHHX CPOKOB TBEPXEHHS XdpAKTePeH HH3KOTeMIepaTy -
ot 3pdext B uareppade 100—200°. Bonee BBEICOKOTEMIISPATYPHBIH IHEOTED -
MHYecKHH 3pdext p HHTEpBavie 500—600°. Jlns mosuHMX CPOKOB TBEPJeHASA
BYUKYILETO, KPOME HASBAHHBIX 3PMEKTOB, XapaKTePHbl FHIOTEPMUUECKHe I(-
(exTol B BHTEpBAIe 700—800°, 900— 1000°.

HuskoreMuepatypuslil SHZoTEpMUIeCKH il S(deKT (100---200°) Ha tepmo-
rpaMMax o0pasilos ¢ IJTHHHBIM CPOKOy TBEPUILEOHHS HMEeT GoJee APKO  BbIpa-
- JHHBIH X4PAKTED, YEM Ha TePMONPAMMAX ¢ KOPOTKHM OPOKOM TBEPeH U,

Pazinanenii xapakrep wuskoTeMnepaTypHOro 3(heKxTa U NOKBASHHE CO BpS-
MEHEM HOBBIX 3((eKTOB MO3BOJSAET 3aKIIOUHTD, UTO TIPH TBEPACHHH 30JIbHONG
BAZKYILETO HAYT XHMHUECKHE U (BH3MUECKHe MPOUECCH, IPHBOISILIIHE K UIVEHE-
HUIO COCTABA TBEP/ICIOLCTO MaTePHAIA U CTPYKTYDHl TPOLYKTOB TBEDPJCHHS CO
BpeMeHeM. _

Temneparypuele 3(eKTs! Ha KPUBBIX MOTYT GOBITb HCTOMKOBAHBL CAeLY -
I0ILLHM OBGPA30M.

Ileppast spnotepMmudeckast ocranosxa (100-—200°) XdapaxkTepHa Qs 1po-
ueccd Notepu CBOGOAHON BOMBI, BKJIIOYAS BOAY T[eACOODA3HBIX TIPOLYKTOR
TBEPICHHA BSKYIILETro.

Bropas snzorepmuyeckas ocramopka npa 500—600° BosuuKkaer B pesyab-
TATE PA3JIOKEHUsA THIPOOKHCH Kasbliwst. Haspamubit sddext na xpusoit na-
rpesatus o6pasia, TeepIelollero 9 Mecsues, uMeeT GoJee YeTKo BbED & 2KeHiH bIH
RapaKTep; uTo ykassiBaer no Aamubly [1. M. Baxenosa [8] na xpucrasinue-
CKYIO CTPYKTYDY HOBOOOPA3OBAHUS K HA3BAHHOMY CPOKY TBePIeHHS.

Tpetbst 3u10TepMHIecKast ocTanoBKa npu 700-—800° cooTsercTayer pazio-
KEHAIO TH/PATHPOBAHHEIX HOBOOOPA30BAHHI, TIOJYMHBIIHXCS MPH B3AHMOLEE -
CTBHH THAPOOKHCH KAJIbUHUS ¢ COCTABHBIMH YaCTAMH 304bl, (JHGO ¢ [JHHO3E-
MOM, JHBO ¢ KpeMHe3eMoM ).

TpucyreTre 3THX HOBOOBPasOBAHMIT IPHAAET IPOILYKTAy TBEDPLCHUS CBOH-
CTBA MH/APABAHYHOCTH. .

Uersepras sH10TepMUYecKast ocTanoBKa npu 900——1000° xapakTepHa mpo-
lleccy pas/aorkeHHs kapOOHaTa Kaiblns, 0OPASOBABLIENOCS 34 cUET KAPOOoau3a-
UHH THIPOCGKHCH KAJIbLMS, He BCTYNUBLHEH BO B3aHMOIEHCTEHE ¢ 30400 npa
TBEP IeHUH. '

Taxknv 06pasoM, Teepiemie BOKYLUIErd OOYC/IOBAEHO N0 HAUMM Pe3yinTa-
T4M KCC/I@TIOBAHUS TeUCHHeM XHMHYCKHX U (QU3HUECKHX NTPOLECccos B CHCTeMe
H3BECTb-—30.14 — BO/1A.

XHMHUeCKHe NpoLeccs: 1) B3aUMOJICHCTBHE H3BECTH C BOAOH o
00pa3oBaHKHeM reJeo0pasHbIX NPOLYKTOB, 2) B3AHMOAEHCTBHE THIPOOKHCH
KaJIblHR ¢ COCTABHBIMU HACTSIMH 30JbI ¢ OOPA3OBAHAGM THADATHPOBAMHBIX HO-
BoOGPU3OBAHN, IIPH/AIONIHX 3aTBEDACBILEMY BSLKYIIEMY CBOICTBO THADABIHY -
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#oCTi [9], 3) KapOOHH3AUMS THAPOOKUCH KAJIBIAS, 1ie BCTYIHBILCH 12 peaxigHio,

HacTb THIPOOKHCH KAJBLHS OCTAETCA B CBOGOTHOM KPHCTALIHUECKOM
®OCTOSTHIH.

PusnuecKde NpeBpalleHus: 1) COMVIACHO TeOpHH TBEpIEHHS
THIPOTAUMOMHBIX BSKYIUHX H HOBHIX NPEJICTABIEHHE O MEXaHH3Me TBepIeHHs
METalIeHOH H3BECTH TePBHM (DH3HYECKHM [IpeBpallieHueM OYIET PacTBOpeHHe
PHPOOKHCH KaJblMs 10 00pA30Bats nepechllleHoro pacteopa (9], 2) 3atem
HIeT obpasopaide KOMIOMIHOH CHCTEMBI B QopMe Teds, T. e, «KOLTOHIOH3d-
wst» Mo A. A, Bafikopy HIH «XHMHYECKOe W 21COPBUMOHHOE HCIePTHPORA-
wue» mo I1. A. Pe6uniepy. BogHHKAOT LelTPbl KPUETALTHZAMNH THIPOOKHCH
KaJbIHSA. 3) CaMOIPOM3BOILHAA MePeKPHCTALIH3AMNS YACTH KOTJIOHIIDIN
(ppakunit n3-3a TEPMOIHHAMHYECKOI HEYCTONUHBOCTH KOLTOW 3 HO- TUCHe PTHBIX
CHCTEM. ,

TTpoayKThl B3AMMOIRCTBHS IHAPOOKHCH KAJIbLHA £ COCTABHBIMH UaCTSIMT
30/Ibl HMEIOT KOJLTOWTHYIO CTPYKTYPY, KOTOPAS CTPeMsiCh YMeHbLINTh 34mal
CBOOOIHON 3HOPTHH, COTIACHO BTOPOMY 34KOHY TePMOIMHAMHKH, [epPeNoLHT
YACTHUHO B KPHCTALTUUECKYIO Qopvy.

Hrak, cTpyxTypa 3daTBepieBIIery BSXKYILEND OK43bIBACTCS CJIOMKEHOIT
KPHCTALTHYECKHMHA (Da3aMu PHIPOOKHCH K IBIHS, IPOTYKTOB B3AHMOICITBIS
THIPOOKHCH KAJIbIMA ¢ 3040001 H KapBoHaTa Ka IbILHs. '

C LeabI0 H3YUeHUs BJAHSIHS TePMOOOPAGOTRIL Ha MPOLECe TBEPIIeHHs Bsi-
KYIIErO B 3dBOJICKHX YCJIOBHSAX ObLIH H3TOTOBJEHBl CTEHOBbIe OJ0KH Hid 30.1b-
How pskyles, TIpomapxa use.mit 8 kavepax npu 90- 100° no pexumy: 3 ya-
¢i 10.'beM TeMNepatypsl, 12 wacop mbizepxkka npu 90—100° 4 waca cnyex -
BAET 3aMeTHbIH 3(upexT yrKOpeHus MPOLeccos TBePIeHHA, A MB/IeJHs 11a He-
CHIEIYEMOM BSIZKYILEM SHAMUTEILHO IPEBOCXOIAT 110 MEXAHHYSCKOH IIPOUHOCTA
T0100Hble HBIIeVIHS Ha OOBIMHOM U EeMEeHTS. :

Hemosb3oBatite 300IBHOTO BSTKYIIETD B MPOMBILLIEHIBIX MACILITAGAN 46T
HAUHTEIBHYIO IKOHOMHIO PACXOrIop BAXKYILEro,

JJUTEPATYPA

1. JJanun B. B, Dausox H I CrpoHreibHas npoMBIILIEHHCCTh, No G.
Hpowicrpoiinszgar, 1953

2. Cyporues B B. 3o0an M (LIAKM KaK Cblpbe AJA NPOH3BOLCTEA CTPOH-
TeJbHhIX MaTtepdanoe. IlpoMcTpoiinagar, 1933,

3. Bvauuros IL II. O peanndsax MeMAY KAOJHHOM H I'HAPATCM OKHCH KAJlb-
UiiA B VCJIOBHAX THAPOTepMAJbHOH o0pasoTki, TPVAbl COBEUIAHHA 110 XUMAH LLEMOH A,
HpeueTpoliusar, 1953,

4. Byrt K. M. TIpakTHEVYM 10 TeXHOJOTHA BAMVUMY BellecTs. Ilpovorpoii-
magar, 1955,

5. Mypasaer B, @, Xuwvug BROKYVIIHX Bellects, NocxumHagaTt, 1951,

6. Bairwop A, A. Cobpanne tpyaos, Hzg. AH CCCP. 1943.

7. KHpacuawrunror H. T XdmHdeckde npoleccnl B AHCHEPCHBIX TeaaX.
Tpyabl coBelildHHA DO XHMHH HeMmeHTa. lIpomcrpoiigsgar. 1957.

8. bBaxkenor II. H.,, Cysoposa I'. @, lemenr Ne 1, Ipomcrpoiiusgar,
1957,

9. Ocun B B. Heramenas ussects. llpoverpoiiusaar. 1954,



