HemenT

[Tpon3BOICTBO IIEMEHTA BKJIFOYAET JIBE CTYICHU: MepBasi — MOJyueHUe KIMHKEpa, BTOpast —
JOBEJICHNE KIIMHKEpa JI0 MOPOIIKOOOPa3HOrO0 COCTOSHHUS ¢ J00aBJICHHEM K HEMY THIICa WIIH
npyrux no6aBok. [lepBelif 3Tam caMblii JOPOTOCTOSIIMKM, UMEHHO Ha Hero npuxomutcs 70%
cebecTonMOoCTH 1leMeHTa. [IpoucXoauT 3TO CaeayomumM 00pa3om:

[lepBast cragusi — 3TO [0OBIYAa CBIPHEBBIX MaTepuaioB. Pa3paboTka WM3BECTHSKOBBIX
MECTOPOXKIACHHUH BeACTCS OOBIYHO CHOCOM, T. €. 4acTh TOPBI «CHOCSAT BHU3», OTKpPBHIBas TEM
CaMbIM CJIOH JKENITOBATO-3€JICHOIO0 HW3BECTHSIKA, KOTOPBIH WCIOIB3YEeTCS ISl MPOU3BOJCTBA
[IEMEHTa. DTOT CIIOM HaXOJWTCSA, KaK MpaBwuio, Ha riayouHe q0 10 M (10 3TOM TiyOHMHBI OH
BCTPEYACTCS YEThIPE pa3a), U 1o TojimuHe qocturaet 0,7 M. 3aTeM 3TOT MaTepHall OTIPABISCTCS
0 TPaHCIIOPTEPY Ha H3MeNbueHHe 10 KyckoB paBHbIX 10 cm B aumamerpe. I[locie 3toro
U3BECTHSAK TMOJCYIIMBACTCS, W WJAET NPOIECC IMOMOJa M CMEIIMBaHUS €ro ¢ JAPYTUMHU
KOMITOHEHTaMU. J[ajiee 3Ta ChIpbeBasi CMeCh MmojiBepraeTcs 00KuTy. Tak MmoaydaroT KIMHKED.

Bropas cramus Toke COCTOMT M3 HECKOJIBKMX 3TamoB. DTO IpOOJICHHE KIMHKepa, CYyIIKa
MUHEPATBHBIX 00ABOK, IPOOJIEHHE TUIICOBOTO KaMHS, TIOMOJI KJIMHKEPAa COBMECTHO C THIICOM U
AKTUBHBIMU MUHEpAIbHBIME fJo0aBkamu. OJTHAKO HAJI0 YYUTHIBATH, YTO CHIPHEBOI MaTepHal He
ObIBacT BCerja OJMHAKOBBIM, Ja M (PH3UKO-TCXHHUYECKHE XapaKTCPUCTHKHM (Takue Kak
NPOYHOCTh, BIAKHOCTh M T. J.) Y ChIpbs pa3indHbie. [103TOMY /I KaXJI0TO BUAA CHIPhS ObLI
pa3paboTaH cBOW cmocoO mpom3BOoACTBA. K TOMy k€ 3TO TOMOraeT OOECHEYHTh XOPOIIHM
OJTHOPOJHBIN TIOMOJI ¥ TIOJTHOE TIEPEMEITUBAHUE KOMIIOHEHTOB.

B 1ieMeHTHOW NpPOMBINUICHHOCTH HCHOJB3YIOT TPH CIIOCO0A IMPOM3BOJCTBA, B OCHOBE
KOTOPBIX JIEKAT Pa3IMYHbIC TEXHOJIOTHYECKHUE MPHUEMBI TOJITOTOBKH CHIPHEBOTO MaTepuana:
MOKPBIH, CyXOl 1 KOMOMHUPOBAHHBIH.

Moxkpblii  coco® MPOU3BOJACTBA HCIOJB3YIOT TPU H3TOTOBJICHHH IIEMEHTAa W3 Mela
(kapOOHATHBIM KOMIIOHEHT), TJIMHBI (CHIMKATHBIM KOMIIOHEHT) M JKEJIe30COAepIKaIInX 100aBOK
(KOHBEPTOPHBIH IIJIAM, JKEJIE3UCTBINA MPOAYKT, TUPUTHBIC OTapKu). BIIaXXHOCTh TJIMHBI TIPH 3TOM
He nospkHa mpeBbimath 20%,a BnaxHocTh Mena — 29%.MOKpBIM 3TOT CrOcO0 Ha3BaH MOTOMY,
YTO HW3MENbUCHUE CHIPHEBOM CMECH TMPOU3BOJIUTCS B BOJHOHN cpele, Ha BBIXOJE IMONTY4aeTCs
IIMXTa B BUJE BOJHOW CycreH3un — nuiama BiaxHocThio 30 — 50% /lanee muiam mocrymnaer B
neyb A 00KHra, JuaMeTp KoTopoi mocturaer 7 M, a ymHa — 200M u 6onee. [Ipu oGxure u3
CBIPBS BBIJICISIFOTCS YIJIEKHCIOTHI. [lociie 3TOro mapHKu-KIHHKEPhI, KOTOphIe 00pa3yroTcs Ha
BBIXOJIC U3 M€YH, PACTHPAIOT B TOHKHI MOPOIIOK, KOTOPBIHA U SBISETCS IIEMEHTOM.

Cyxoi#t crtoco0 3aKiIr9aeTcs B TOM, YTO CHIPhEBBIC MaTepHAIIbI TIEPe] ITOMOJIOM WJIH B €0
MpOoIecCe BHICYMIMBAIOTCS. M ChIpbeBasi MIMXTa BBIXOAHUT B BUE TOHKOM3MEIHLYCHHOTO CYXOTO
nopomka. Ilpu cyxoMm crmoco0e, KOTOpOMY, MO BCEH BEpPOSTHOCTH IPHHAUICKUAT Oymyinee
[IEMEHTHOTO TPOU3BOJICTBA, HABCTPEUY TOPSIIMM ra3aM MOJAIOT HE [UIaM, a Pa3MoJIoToe B
MOPOIIIOK CHIPHE: M3BECTHSK, TJIUHY, NUTAKU. [Ipy 3TOM SKOHOMHTCS TOILTUBO, KOTOPOE IMpH
MOKPOM CIIOCO0€ pacxoayeTcst Ha UCTIapEeHUE BOJIBI.

KoMOuHMpOBaHHBIN CITOCO0, KaK yKe CIIeIyeT U3 Ha3BaHUs, IIPEJIoJIaracT CI0JIb30BaHNE
U CyXOro, U MOKporo croco6a. KomOunupoBanHblii ciocod uMeeT ABe pasHOBUAHOCTHU. [lepBas
MPEJIOJIaraeT, YTO CHIPhEBYIO CMECh TOTOBST IO MOKPOMY CIIOCOOY B BHJIE IIaMa, MOTOM €&
00e3BOXKHMBAIOT Ha (HUIbTpax 10 BiaxxHOCTU 16 — 18%w oTnpaBisOT B euu AJisi 00KUTa B BHJIE
MOJTyCYXOH Macchl. BTOpoH BapwaHT NPHUTOTOBICHUS SBJISCTCS MPSAMO TMPOTHBOIIOIOXKHBIM
MEPBOMY. CHauajga MCIOJIB3YIOT CYXOH CIoco0 Ui M3TOTOBIEHHS CHIPHEBOW CMECH, a 3aTeM,
no6asisisi 10 -14%gonbl, rpanynupyroT, pazmep rpanyn coctasiser 10 — 15vMm u mogarotr Ha
00KMT.

IleMeHTHass TBUTL B IMPOM3BOACTBE IIEMEHTA IMOSABISCTCS B Pe3ylibTaTe IMepepadOTKH
TOHKOJUCIIEPCHBIX MHUHEPATbHBIX MaTepuanoB. OOIee KOTUYECTBO YJIaBIMBAaEeMOW MBLUTH HA
IIEMEHTHBIX 3aBojax cocTaBisieT 10 30% Bcero obobema BbimyckaeMoil npoaykuuu. Jlo 80%
BCEro KOJHMYECTBA IBUIM BBIOPACHIBACTCS C Ta3aMH U3 KIMHKEPOOOXKHTOBBIX Tmedeid. [Ibuib,
BBIHOCHMAsi W3 IIeUYeH, SBISACTCS IOJHIUCIECPCHBIM ITOPOIIKOM, COJCPXKAIIUM TPH MOKPOM



cnocobe mpousBojcTBa 40-70,a npu cyxom — 1o 80% dpakuuit pasmepom menee 20 MKM.
MuHepanornaecKMMy UCCIIEIOBAaHUSMH OIPEIENEHO, YTO B COCTaBe MbUTH coaepxutcs 1o 20%
KJIMHKEPHBIX MHHEPAJIOB; M3 HHUX JBYXKAJIBLUEBOrO CWIMKaTta o- U PB-momuduxanuii — 8-10,
JIBYXKaJIbIIMEBOTO (eppuTa W UYeThIpeXKaibleBoro amomodepputa — 10-12, cBoGomHOTO
okcuga kamplsa — 2-14, menoueit — 1-8%. OcHoBHAg Macca MBUIM COCTOUT U3 CMECH
000XOKEHHOW TIIMHBI M HEpa3-JI0XKUBIIErocst u3BecTHsKa. COCTaB MBUIM CYHNIECTBEHHO 3aBHCUT
OT THIIa TIeuei, BUJa U CBOWCTB MPUMEHSIEMOTO ChIPhS, a TAK)KE CIIOco0a YIaBIUBaHMS.

Yro Takoe ocMoTmueckoe maBieHue? (1 6amn) Omnpenenuth OCMOTHUECKOE JIaBJICHUE
neMeHTHOM melu nipu 293 K, ecim ee KOHIIEHTpaIus 1,5-102 KF/MZ, cpemHui paauyc yactuil 4
MKM, TIoTHOCTD 1,310 kr/ve. (3 6amma)

Omnpenenure CKOPOCTh OCENAHUS YAaCTHI[ IIEMEHTHOM IBUIM, SKBHBAJCHTHBIA paanyc
KOTOPBIX paBeH 7,5 MKM, B Bo3nyxe mpu Temrepatype 279 K, BA3kocTh BO3ayxa mMpH ITOU
Temmneparype pasua 1,74¢10" [Tac, motsocts wactur 1,3¢10 kr/m.(3 6anna)

Onpenenure CKOIBKO MHUKPONOP MPUXOAUTCS Ha 1 Kr IeMeHTa, YYHTHIBas, 4YTO
MHUKPOIIOPBl UMEIOT MUIHHAPHYECKYl0 (hopmy (mumamerp 1,2 uMm, BeicoTa 1,7 HM), yACIbHBIN
o6BeM mukpornop cocrasmser 0,5010° Mm%/ kr.(3 6a1a)

I'mapatanyst eMeHTa — XMMHMYecKas peaklus KIMHKEPHBIX COCTABIISIOLIMX LIEMEHTa C
BOJIOM (MpHCOEAMHEHUE BOMBI), MPUYEM O00pa3yrOTCs TBEpAble HOBOOOpa3zoBaHMs (THApPATHI),
KOTOPBIE 3aIOJHAIOT IEPBOHAYAIBHO 3aJTUTHIN IIEMEHTOM U BOJIOH 00BEM IIIIOTHBIM HACIOEHUEM
TeJICBBIX YaCTHII, BBI3BIBAsi TEM CaMbIM yIpouHeHue. [lepBoHauanbHO KUIKUH WIN TTaCTUYHBIA
LIEMEHTHBIN KJIEW MPEBPAILAETCA B PE3yJIbTaTe TMApaTaluyd B LEMEHTHBIM KaMmeHb. IlepBas
CTaausi ATOTO TMpoIlecca HA3bIBACTCS 3aryCTEBAaHHMEM, WJIM CXBaThIBAHUEM, JalbHEWINas —
YIIPOYHEHUEM, UJTH TBEPICHUEM.

IleMeHTHBIC YaCTHIIBI B BHIE IPOOJICHBIX 3€PEH OKPY)KEHBI BOJOW 3aTBOPECHHUS, O0O0BEM
KoTopoii otHOocuTenbHO BelMMK (50 —70 00BEMHBIX MPOIEHTOB). DTOT O0BEM 3aMONHACTCS
HOBOOOpa30BaHHUSIMH, YTOOBI BO3HUKJIA TMPOYHAs CTPYKTypa (lleMEHTHbBIH KaMmeHb). biaromapst
XUMHUYECKHM PEaKLHUsIM C BOJOU YK€ uepe3 HECKOJIbKO MUHYT BO3HUKAIOT KaK Ha MOBEPXHOCTH
3epeH, TaKk W B BOJE HIiI0oo0pa3Hble KpUcCTawibl. Yepes 6 4 yxe oOpasyeTcss Tak MHOTO
KPHUCTAJJIOB, YTO MEXIY [IEMEHTHBIMU 3€pHaMHU BO3HHMKAIOT IIPOCTPAHCTBEHHBIE CBs3H. Uepes 8—
104 Bech 00BEM MEXKY IMOCTEIICHHO YMEHBIIAIONIMMHUCS 3€PHAMH [IEMEHTA 3all0JTHEH CKEJIETOM
UTII000pa3HbIX KPUCTAIUIOB, KOTOPHIA Beiencteue BosHukHoBeHus u3 3CaOAl O3 HasbiBaeTcs
TaKXKE «AIIOMUHATHOM CTPYKTypoW». byayun 10 cuX 1Op IUIACTUYHOW, Macca HA4YUHAET
3aCThIBaTh, M TPOUCXOAUT OBICTpOE HapacTaHWe MPOYHOCTH. B ocTaBmmxcs mycToTax
BO3HHUKAIOT OJHOBPEMEHHO, HO CHadJajla ropa3/i0 MeHee MWHTEHCHUBHO MPOIYKTHI THIpATAIHH
KkinHKepHbIX MuHepanoB 2(3CaCti0,) u 2(2CaCski0,). Ilocnennue 00pa3yrOT TOMOTEHHBIN
Ype3BBIYafHO TOHKONOPHCTBI BOPC M3 OYEHb MaJbIX KpPUCTAJUIOB, TaK Ha3bIBAEMYIO
CHJIMKAaTHYIO CTPYKTYpy. 3HaUeHHE 3TOH CTPYKTYpbI BCE Oosiee yBenuunBaeTcs. OHa sBiseTcs
COOCTBEHHO HOCHTEIIEM IPOYHOCTH IIEMEHTHOIO KaMHS W TPUOIM3UTEIHHO Yepe3 CYTKU
HAYMHACT BBITECHATh AIIOMUHATHYIO CTPYKTYpy. B Bo3pacte 28 cyrok (0OBIYHBIH CpOK
UCIIBITAaHKS [IEMEHTa i OETOHA) 00HAPYKUBACTCS TOIBKO CUIIMKATHAS CTPYKTYPA.

Omnpenenute Maccy MOTJIOUICHHOM BOABI MpH TuapaTanuu 3a 30 MUHYT, €clM KOHCTaHTa
CKOPOCTH THApATallud paBHA 1,9°1O3 MHUH, a TpeJenbHas macca TIOTJIONICHHON KUIKOCTH
cocraiisiet 0,334kr.(5 6asioB)

PaccumTtaiite wuHTerpasipHyio U aupdepeHIHaNbHyl0 TEIIoTy, OO0pa3yIoUIylocs IpH
B3aMMOJEUCTBUN ILIEMEHTA W BOJbI, €ClIM Macca moriomeHHor Boaesl cocrasiger 0,103 kr,
ko3 dunmentst A u B paBusl 87,4u 0,384coorBercTBeHHO. (3 6as1a)



CoBpeMEHHOE CTPOHUTENHCTBO TpeOyeT COo3/JaHus Bce 0oJjiee MPOYHBIX M JOJTOBEYHBIX
6eroHoB. Takue OETOHBI MOMYYalOT MyTEM KOMILJIEKCHOTO HCIIOJNB30BAaHUS XUMHUYECKUX U
MUHEPATBHBIX J00aBOK, Pa3IUYHBIX TEXHOJIOTHUYECKUX TPUEMOB NIEPEMENINBAHUS U YIIIIOTHEHUS
OETOHHBIX CMECeH, pa3IMYHBIX BUJOB U MHTEHCUBHOCTH TEILUIOBOTO Bo3aeHcTBHs. [lpu a3ToM Bee
MEPEYUCIICHHbIE CIIOCOOBI MOBBIIICHUS MPOYHOCTH U JOJTOBEYHOCTH BSKYIIUX MaTEpHUaoB U
OCTOHOB peEaJM3ylOTCS dYepe3 BIMSIHME Ha MHUKPOCTPYKTYPY U HU3MEHEHHE CTPYKTYPHBIX
XapaKTePUCTUK KPUCTAJUIOTHIPATHON CBSI3KU LIEMEHTHOTO KaMHs U OeToHa.

Jlaiite XapakTepUCTHKY MHKPOCTPYKTYPHI IIEMEHTHOTO KaMHs (OCHOBHBIE CTPYKTYPHBIC
3JIEMEHTHI U YPOBHH, J€(EKThl CTPYKTYpbI, BUABI MOPUCTOCTH, WX BIUSHHE HAa MPOYHOCTHHIC
cBoiicTBa) (3 6asia).

Paccunrailite NpUOIHM3UTEILHOEC KOJIHYECTBO CTPYKTYPHBIX JJIEMEHTOB, OOpa3yroIMXcs B
[IEMEHTHOM KaMHE HOPMAJIBHOTO TBEPACHHS MPU MOJHON ruapaTanuu 1 KT [eMeHTa, OIICHHUTE
€ro MopucTocTh. Kakoe KOJMYECTBO BOJBI TEOPETHUYCCKU TPeOyeTCs JJIs MOJIHOTO MPOTEKAHUS
peakuuii ruapaTaIn eMenTa cieayromero cocrara: CS — 65%, GS — 19%, GA — 4%, GAF
— 12%7? B 6an1a)

B03MOHO 1111 TTOSTydeHHe Ha OCHOBE TIOPTIAHIIIEMEHTa MaTEPHAJIOB C IIPOYHOCTHIO HA M3THO 110
70 MlIla, Ha cxarue nqo 600 MIla (1 6amm)? KakoBbl TEOpeTHUECKHE MPEACIBI ITOBBIICHHS
npouHoctd 1emeHtHoro kamus (1 0amia)? Kakue (akTopsl OrpaHMYHBAIOT BO3MOXKHOCTH
MOJYYCHHUsT BBICOKOMPOUHBIX OeroHOB (1 ©6amm)? OtBeT 00OCHYHTE C y4eToM (HU3UKO-
XUMHYECKHX OCHOB (DOPMHPOBAHUS CTPYKTYphl KOHCTPYKIIMOHHBIX MAaTE€pHajoB Ha OCHOBE
IIEMEHTA.

JlaliTe XapakTepUCTUKYy OCHOBHBIM METOZAaM IIOBBIIICHUS IIPOYHOCTHBIX XapaKTEPUCTUK
IIECMEHTHBIX KOMITO3UTOB (2 0aJL1a).



