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U CHUJICEHUSL €20 pacxo0d 8 cmpoumeJibcmae.

OIPOCHI SKOHOMMWH, PAIHO-
HaJIbHOTO HCITOJIb30BaHUA
SHEPreTUIECKUX U MaTepH-
NTbHBIX PECYPCOB, CHIDKE-

HUS U3JIEP/KEK TIPOU3BOICTBA B HACTO-

silee BpeMsA TPUOOpeTaroT 0cobyio

aKTyaJbHOCTb ¥ TPEGYIOT IPAMOTHOT'O
pelIeHus.

VHHOBalMOHHbBIE TEXHOJOTHYECKUE
CXeMBI, T03BOJISIIOIINE MAaKCUMATbHO
MMOJTHO HCIIO/Ib30BaTh /IOCTYKEHUS
Hay4YHO-TEXHUYECKOTO IIporpecca
B Jlejie ONTUMU3UPOBAHHOTO TIOJIb-
30BaHUs MaTepUaJbHBIMU U SHEpPTe-
TUYECKUMU PECYPCAMU B CTPOUTEID-
CTBe, SIBJIAIOTCS 3aJI0TOM ycCIlexa Kak
OTZAEIbHBIX IPEATIPUITHH, TaK U 9KO-
HOMUKH CTPAHHI B I[EJIOM.

CeroziHA CTpOUTENbHAS UHAYCTPUS SIB-
JIAeTcs OJHOU M3 KPYIHEeNNX oTpac-
JIeli HapOAHOTO XO3AUCTBa, U mpobire-
MBI SKOHOMHH PeCypcoB IIpeZCTaBIe-
HBI 37IeCb 0COGeHHO ocTpo. CIeACTBU-
€M CJIOKUBILENCSA CUTYaluU ABIAIOTCA
BBICOKOE MaTepHAIONOTpebIEHIE OTe-
YECTBEHHOT'O CTPOUTENIBCTBA, €r0 BhI-
COKast cebeCTOMMOCTh U 3a4aCTYIO HU3-
KO€e KauecTBo.

Bmecre ¢ TeM, CyIIeCTBYIOIINE METO-
JIbl MHTEHCUPUKAIIUU TPOU3BO/ICTBA
MaTepUaJIOB CTPOUTETBHOTO HAa3Ha-
YeHUs IT03BOJIIIOT 00eCIeYnTh Cylie-
CTBEHHBIN POCT OOBEMOB TOJIE3HBIX
pe3ysibTaroB Ha (OHE OTHOCUTEID-
HOM CTabWIBHOCTU MaTepUaATbHBIX
3aTpart.

BeToHHBIE M3ZIETUA U Kee300€TOH-
Hble KOHCTPYKIIUU SIBJISIIOTCSA B OYK-
BaJIbHOM CMBICJIE OCHOBOM COBpEMEH-
HOT'O CTPOUTeNbCTBA. BeToH ImpoYyHO
3aHUMaeT BeZylllee IOJOXKEHUE IO
CpPaBHEHUIO C JPYTUMH CTPOUTEIb-
HBIMU MaTepUalaMHu.

HazéxHOoCTb U J0ITOBeYHOCTh OETOH-
HBIX U Kee300€TOHHBIX KOHCTPYK-
UM, CTOHKOCTh K BO3/IEHCTBUIO
arpeccMBHBIX CpeZl, OTHOCUTEIBLHO
IIPOCTasi TEXHOJIOTUS IIPOM3BOCTBA,
BO3MOXKHOCTb PEryJUPOBaHUSA OCHOB-
HBIX TEXHUKO-3KCIUTyaTal[IOHHBIX I10-
Kazareneil ¥ QU3NKO-MeXaHUIECKUX
XapaKTEePUCTHUK, HAKOHEI, TPaKTH4e-
CKM HeucuepriaeMasi ChIpbeBass 0aza
JUISA TIPOU3BOZCTBA BOKYIIUX MaTepH-
aJIOB U 3aIlOJIHUTENEH — BCE 3TO 00b-
ACHAET IIMPOKOe PacIpOCTpaHEHUe
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6eTOHA U TMO3BOJISIET PACCMATPUBATH
€r0 KaK OCHOBHOIM KOMIIOHEHT KaTlu-
TaJIbHOTO CTPOUTENHCTBA HE TOJBKO
HACTOSIIIETO, HO U GYAYIIETO.

U BCE )xe, HECMOTPSI Ha MHOTHE 3aMe-
yaTesbHBIE Ka4ecTBa U JIOCTYIMHOCTD
CBIPBEBBIX KOMIIOHEHTOB, GETOH OT-
HOCUTCSI K BecbMa JSHEPrOEMKUM
CTPOUTENbHBIM MaTepuanam. I[lpu
5TOM Haubojiee JOPOTOCTOSIIHUM
KOMIIOHEHTOM OeToHa SBJSETCS
lieMeHT. M XOTS 1leMeHT — 3TO JI0-
poroii 1 ebUIIUTHEIN MaTepUal, ero
Tepepacxo/i B CTPOUTENBCTBE ITOUC-
TUHEe orpoMeH. HexBaTka KaueCTBEH-
HBIX 3aII0JIHUTEIEH 1 6eTOHA, Heco-
OTBeTCTBUE GAKTUIECKOU U 3asBJIEH-
HOW MapKH IleMeHTa, HU3Kasi KyJIbTY-
paTpou3BOACTBA OETOHHBIX U3/IETUH,
npeHeOpeXKUTETbHOE OTHOIIEHHE
K IIpaBWIaM oAbopa cocTaBa 6eToH-
HOI cMecH, rpyOble HapylIeH s Ipa-
BWI TPAHCIIOPTUPOBKU U XpaHEHUs
1leMeHTa — Bce 3TU GaKTOPhI CaMbIM
HeraTUBHBIM 06pa30M BIUSIOT Ha Ka-
YeCcTBO U ce6ecTOMMOCTh b6eToHa.

Tak, wucnombp3oBaHWe MecyaHO-Ipa-
BUIHBIX cMeceil 6e3 KOpPeKTUPOBKU
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(PaKIMOHHOTO COCTaBA BBHI3BIBAET IIe-
pepacxoz iemenTa zio 100kr/m?. Tosb-
KO IIpY TaKOM pacxojie IleMeHTa yZa-
6TcA MONY4YUTh 3aIPOEKTHPOBaHHYIO
MapKy 6eTOHa 0 IIPOYHOCTH U obecrie-
YUTB HY’KHYO IUTACTUYHOCTh OETOHHOM
cMecu. TobKO /1S yekopeHus Habopa
pacnanybo4YHoO MpovHOCTH 6eTOHA Ha
npeanpuATyax »KbuK pacxoz nemen-
Ta yBeM4uBaloT Ha 20-25% oT Kosu-
YecTBa JOCTATOYHOTO UIA TIOMyYEHUS
MaTepuasa 3alaHHol mpoyHocTy. Hus-
Kasi U3HAYaIbHAsA AaKTUBHOCTD IIeMEHTA
WU e€ KaTacTpopUIecKoe CHIDKEHHE B
pe3yJbTaTe HelPaBIIBHOTO CKIIaIVPO-
BaHUA, HEOPEXKHOTO TPAHCIIOPTHUPOBA-
HUA U YaCTHIX [IEPETPY30K TaKXKe BhI-
3bIBaeT ero Iepepacxo/.

[lpuHuMass BO BHUMAaHWe, 4YTO, Ha
doHE HACTOATENBHON HeobXOAUMO-
CTU CHWXEHUA VAeTbHOTO pacxofa
JIOPOTOCTOAIINX KOMIIOHEHTOB, CO-
BpPEMEHHOE CTPOUTENIBCTBO OCOOEH-
HO OCTPO HY’KZAaeTcsi B BBICOKOIIPOY-
HBIX, OBICTPOTBEpAEOUUX OEeTOHAX,
CTAHOBUTCS COBEPIIEHHO OYEBH/HO,
YTO TPAKTUYECKOE BOIUIOIEHUE De-
cypcocbeperamIiux TeXHOJOTHi He-
BO3MOXKHO 0€3 TPOBEAEHUS IIEJIOro
KOMILIEKCA PabOT [0 YBEJIUYEHUIO
aKTUBHOCTH IIEMEHTa U CHIDKEHUIO
€ro pacxofia B CTPOUTENLCTBE.

Xopollo U3BECTHO, YTO OCHOBHBIE
CBOMCTBA 1IEMEHTa, B TOM YHCJIE €T0
aKTUBHOCTb ¥ CKOPOCThb TBEPJEHUS,
OTIPEZIENIAIOTCS HE TOJBKO XUMMYE-
CKUM ¥ MHHEPAJOTHMYECKUM COCTa-
BOM KJIMHKepa, GpopMoii u pa3mepa-
MU KPUCTAJUIOB ajluTa U OenuTa, Ha-
JIUYMEM TeX WIM UHBIX 1006aBOK, HO
Y, B OoJblllell CTeleHH, TOHKOCTBIO
MMOMOJIa TPOAYKTA, €ro rpaHyIoMe-
TPUYECKHUM COCTaBOM, a Takxke dop-
MO# YacTHUYeK MOPOIIKa.

CymectByeT  6Gorarhblii  Hay4HO-
NIPOM3BOJACTBEHHBIM OIBIT TOJIyYe-

HUA BBICOKOAKTUBHBIX, GBICTPOTBEP-
JIeoIMX I[eMeHTOB IIyTéM JAoMoJia
pAZoBOro LeMeHTa. bosbliioe 4uciao
HUCC/IeIOBAHUN ITOCBAIIEHHBIX JaH-
HOU mpobiieMe GBUIO MPOBEZEHO CO-
BETCKUMU y4éHBIMU B 50-60 rozax
XX Beka. Torza ke OBLUI 3aI0XKEH
byHIAMEHT CETOAHANIHUX 3HAHUN
O TeOpHUU U IpaKTHKe YyBeIWdeHUs
TIOJIE3HBIX CBOMCTB MUHEPAIbHBIX
BSDKYIIUX BellecTB. BpUIM mcUepIibl-
Balollle ITOJIHO H3YyYeHbI 0COOEHHO-
CTU TIPOU3BOACTBA U IIPUMeHEHUS
LIEMEHTOB TIOBBIIIEHHOM aKTUBHOCTH,
pa3paboTaHbl pEKOMEH/IAINY [T UX
WU3TrOTOBJIEHUA — C YYETOM MHUHepa-
JIOTUYECKOTO COCTaBa I[eMEHTHOI'O
KJIMHKePa, ONTUMaJIbHBIX 03MPOBOK

TUIca, HeoOXOAUMOH TOHKOCTH IIO-
MOJIa, BO3MOKHOCTU BBEJEHUA MH-
HepaJIbHBIX ZI00aBOK U IeJIoro pAza
JPYyTUX [1apaMeTpPOB.

Bompocamu ITPOM3BOACTBA U IIPO-
MBIIIUIEHHOTO TIPUMEHEHUs aKTHBH-
POBaHHBIX IIEMEHTOB 3aHHUMAJIHCh
TaKuhe U3BECTHBIE COBETCKHUE YIEHEIE,
kak b. I'. Ckpamraes, B. H. IOHr,
C. M. Posk, 0. M. Byrr, A. E. Illeii-
kuH, I M. Pymyk, M. U. Crpenkos
¥ MHoOTHe zApyrue. HecMoTpst Ha To,
YTO pe3y/JbTaThl PabOT OTAENbHBIX
YYEHBIX U II€JIBIX HAYYHBIX IITKOJ He-
CKOJIBKO OT/IMYAJIMUCh JIPYT OT JApPY-
ra, B 00OOIIEHHOM BH/E UX MOXXHO
MPEACTAaBUTh CIEAYIOUIMM 00pa3oM.
Kiuukep 11 TPOM3BOACTBA BEICOKO-
aKTHUBHBIX IIEMEHTOB /IOJDKEH COZEp-
’KaTh TOBBIIIEHHOE KOJIUYECTBO OBI-
CTPOTBEPAEIONINX KIMHKEPHBIX MHU-
HepaioB. OmNTUManbHas A03UPOBKA
TUIICA 3aBUCUT OT MHHEPATIOIMY€eCKO-
rO cocTaBa KIMHKEpa, TOHKOCTH €ro
ITOMOJIa, COAEPKAHUS CTEKIOBUAHOM
¢daspl u T.A. TOHKOCTh ITOMOJIA OBI-
CTPOTBEPAEIONINX BBICOKOAKTUBHBIX
IIEMEHTOB JIOJDKHA OBITH BEHIIIE, YEM
V PSAZIOBBIX 1IEMEHTOB.
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Ha ocHOBaHUU TEOPETUIECKUX U3bIC-
KaHU{ W HATYPHBIX SKCIIEPUMEHTOB
ObUIM CcZieJIaHbl BBIBOALI O TOM, 4YTO
yBeJIMYeHHEe TOHKOCTHA IOMOJa Iie-
MEHTa CKa3bIBaeTCsd HA ero MpOYHO-
CTU U CKOPOCTH TBEPAEHUS TOpasio
CWIbHEE BCEX OCTAJBHBIX paccMma-
TPUBAaEMbIX MEpOTPUATHUI. [ToaTOMY
[Vl TIOJMIyYEHUs] BBICOKOAKTUBHOTO
OBICTPOTBEPAEIONIETO I[EMEHTA He-
06X0AIMO YBETMYEHNE TOHKOCTH TI0-
Mosa ¢ o6BuHBIX 2000-3000cM?/T
go 3500-4500cm?/r. Takxke oTMe-
Yajoch, YTO YBEJIUYEHUE VIEIbHOM
MMOBEPXHOCTH LEMEHTHOTO IMOPOIIKa
cBepx 6000cM?/T HelenecoobpasHo.
[pu “3MeHEHUM TIOKa3aTeNell yieb-
HOH TOBEPXHOCTH PSIOBOTO IIEMEHT-

HOT'O TTOPOIIIKA BO3MOXKHO TOydeH e
ueMmeHTa Mapok 600, 700 u 700 BTLI.
IIpy 3TOM MUHEPAJIOTHS U XUMHUYe-
CKUI COCTaB KIMHKEPA OCTAIOTCS He-
U3MeHHBIMH.

Ha ocHOBaHWUU TIOJIyYEHHBIX PE3YJIb-
TaTOB B KOPOTKOE BpeMs OBUIO pas-
paboTraHo HeobOXOAWMOE TEXHOJIO-
ru4yeckoe 000OpyZOBaHME CpemHelr
¥ MayIo¥ MOITHOCTH, TpeAHa3HaYEH-
HO€ [JIsI ZI0MOJIa PSIZIOBOTO IleMEH-
Ta. Havasoch aKTUBHOE BHeJpeHUe
TEXHOJIOTMM aKTHUBallMM Ha Ipej-
MIPUATHUSAX TI0 BBITYCKY GETOHHBIX W3-
e M KOHCTPYKIui. KommdyecTBo
BUOPOIIOMOILHBIX ~ y3/I0B  CTPEMHU-
TEJIbHO POCJIO, HO CIIYCTA KOPOTKOE
BpEMS UHTEPEC K aKTUBALUU [[EMEH-
Ta CTaJl TOCTEIIEHHO yracaTh, BIUIOTh
[I0 TIPAaKTUYECKU OJTHOTO 3a6BeHUs.
Bosee Toro, TeMa M3roTOBIEHUA OBI-
CTPOTBEP/EIONINX, BEICOKOAKTUBHBIX
BSDKYIIUX MaTepUayioB Ha 3aBofax
JKBU, T. e. B HEMOCPEACTBEHHOH OJIH-
30CTH OT MeCTa U3TOTOBJIEHUs 6eTo-
Ha, 6bLIa 3a0BITa HACTOIBKO, YTO aKa-
JeMUYeCcKast HayKa He BO3Bpallaiach
K Hell Ha TPOTSHKEHUU HECKOJBKUX
JeCATWIeTHH.



Ho xak MOI/IO MpOU30MTH, YTO Tep-
CIIEKTUBHEMIIIEe HampaBieHue, 00e-
mampinee MHOTOMWIIMOHHYIO 3KO-
HOMMIO Y KapJMHAJIbHOE YTydIlleHre
OCHOBHBIX XapaKTEPUCTHUK I[EMEHTa,
MOCJIE TOTO, KaK OBUIU TTOJIyYEHHI BIIe-
YaT/SIONINEe Pe3y/AbTaThl, HaMaXKeH
TIPOMBIIUIEHHBIN BBITYCK 060py0Ba-
HUfA, 3aMyIeHbl SKCIIEPUMEHTATbHbIE
Y4YaCTKU U KPYITHOTOHHA)KHBIE TPOU3-
BO/ICTBA, OBUIO COBEPIEHHO 3a6bITO?

[IprumHa 3TOro, Ka3ajoch Obl, Iapa-
JIOKCaIbHOTO ¢daKTa Ha Hall B3IJIsA[
3aKJII0YAETC B DKOHOMUYECKOU He-
COCTOSITE/IBHOCTH  IIpeJylaraeMoro
MeTOZa aKTUBALIUH, YTO OOYCIIOBJIEHO
HeBEepHO BBIOPAHHBIM CIIOCOOOM H3-
MeJIbYeHHU [IeMEHTHOTO 3epHa. My,
VHBIMU CJIOBaMH, MHOTOYHMCIEHHBIE
IIOIIBITKY BHEZPEHU aKTHBAaIUH Iie-
MeHTa Ha MeCTaX ero UCII0Ib30BaHUA
He TIPUBEJH K XKeJaeMbIM pe3yJIbTa-
TaM, T.K. 3QGEKT MOBBILIEHUS BIKY-
KX CBOWCTB LIEMEHTA He ITOKPHIBAJ
PacxozioB Ha e€ OCyIeCTBIEHHE.

i TOro YTOGBI TOHATH, HACKOJb-
KO TmpakTudeckas 3¢pPeKTUBHOCTh
aKTUBAIlMM IIEMEHTa 3aBUCHUT OT
Tpe6yeMoil AUCIEPCHOCTH TPOAYK-
Ta ¥ BHIOPAHHOTO THIA TOMOJLHOTO
MexaHu3Ma, HeOGXOAUMO KOPOTKO
OCTAaHOBUTHCSI HA OCHOBHBIX CIIOCO-
6ax U3MeNbYeHHs TBEPABIX TEI.

UTak, moz u3aMeIbYeHUEM TBEPABIX TeJ
MbI [TOHMMAEeM HallpaBieHHOe YMeHb-
LIeHWEe WX TepBOHAYAJIbHBIX pa3Me-
POB B pe3y/IbTaTe MEXaHUIECKOT'O WM
WHOTO BO3JEWUCTBUA. B IpoM3BOACTBE
LIEMEHTa TPUMEHSETCS H3MeJbye-

HUEe WIN JAWClieprupoBaHue (OT JiaT.
dispergo — paccerBaio, pacchIrar)
TBEP/BIX TeJI, IPUBOZAIIEe K 06pa3oBa-
HUIO JAVCTIEPCHBIX CUCTEM WJIH TIOPOLII-
KOB. PaspyliieHrie TBEPABIX TEJl MOXKET
TIPOM3BOAUTHCS PA3TUIHBIMU CITOCO0a-
MU, HarboJiee pacIpOCTPaHEHHBIE U3
KOTOPBIX TPeJCTaBIeHbI Ha prC. 1.
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PaspaenusaHve Uctupanne

CB060AHbIN
PackanbisaHvie yaap

N3rné

Puc. 1

OOBIYHO B pPa3MOJBHBIX MaIIMHAX
WINM MeJbHUILIAX pa3pylleHue TBEp-
JIOTO TeJia TPOUCXOAUT HECKOIBKUMU
criocobaMu B pe3ysbTaTe KOMOWHU-
POBaHHOTO BO3/IEHICTBUA, HO TIPe0b-
JIAZIAIOMNM ABIAETCA OJVH WIN JBa
criocoba. Vicxoas w3 QU3NYECKUX
CBOMCTB TBEPJOIrO Tejla BHIOMpAET-
cs1 Haubosiee ONMTUMAJIBHBIN CITOCOO
ero paspyueHusa. OZHAKO IIOMUMO
¢$U3NIECKUX CBOMCTB MaTepuaia Ha
BBHIOOp MexaHW3Ma U3MeJIbUeHUs,
peanusymomiero Hauboiee ONTUMAaTb-
HBIi1 cr1oco6 pa3pylileHus], OKa3bIBaeT
BJIUSIHUE MCXOAHBIN pasMep TBEPZO-
ro Tesa u, B OOJIbILEN CTENeHH, Tpe-
OyeMBIii pasMep YacTHUI[ MPOAYKTa
U3MeIbYeHus.

VimeHHO TpebOBaHUA K JUCIIEPCHO-
CTH TPOAYKTAa HMEIOT OIpPEe/essio-
Illee 3HaYEHUE TIPU BEIOOpE THIA T10-
MOJIBHOTO 060PY/ZIOBaHUS U, COOTBET-
CTBEHHO, CII0c06a U3MeTbYeHUS.

B xauecTBe IprMepa, WITIOCTPUPYIO-
IIero CBsi3b HauboJee paloOHATbHO-
ro, a 3HAYUT, ¥ HaUMeHee SHepro-
3aTpaTHOro, Crocoba H3MeNbYeHUs
C MCXOJHBIM pa3MepoM MaTepuaia,
MOJKHO TIPUBECTHU CIEAYIONIYIO 3aBU-
CUMOCTb. JJifi CPEAIHETO U KPYITHOTO
U3MeJIbYeHUs TBEPABIX TEJ HCIIOJb-

3yeTcs pas/ZiaBivBaHUe, PacKajlbIBa-
HUe, U3rub, pexke — yzap (ApobrIKu
KOHYCHBI€E, IIeKOBbIe, BAJIKOBBIE, PO-
TOpHBIE). B TO BpeMs KakK i TOHKO-
ro ¥3Mejb4eHUs [IPENMYIIECTBEHHO
WCIIONb3yeTCsl WCTUpPaHWE W yaap,
160 KOMOMHALIMS STHUX ABYX CITOCO-
60B (11apOBble MEJBHUIIBI PA3TUYHO-
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ro crmocoba ToOYXKAEHUS METIOIUX
TeJI, CTPYHHBIE MENbHUIIBI, Ie3NHTE-
rparopel). HampamwBaeTcs BBIBOZ,
YTO TIpU HEU3MEHHBIX (GU3NUECKUX
CBOIiCTBaxX TBEpJOro Tena Hambosee
ONTUMAJIBHBIN CIIOCOO paspylIeHus
MOJKET MEHSTHCA B 3aBUCHUMOCTH OT
pa3Mepa H3MeNbYaeMON YaCTUIIBL.
Ecm oauH cnocob uM3MenbyeHUs
OTpaBJaH TpPH TOJYYEHUM YaCTHUIL
OTHOCUTEBHO OOJIBIIOTO pa3Mepa,
COBEpILEHHO He OYEBUHO, YTO 3TOT
ke cr1ocob okakeTcs 3$GeKTUBHBIM
pu e€ JajbHEUIeM pa3pyIleHUH.
HanpotuB, mnpakTHKa HCIIONb30Ba-
HUS IIOMOJIBHO-APOOHIBHOIO 0060-
PYZOBaHUA B Pa3IMYHBIX 00IaCTAX
MPOU3BOJCTBEHHON  /I€ATENbHOCTH
MIOKA3bIBaeT, YTO /UIA MaKCHMaJIbHO
30 PEeKTUBHOTO HU3MENbYEHUsI IIPU
MUHUMaJIbHOM pacxoje 3SHEPruu
¢ U3MeHeHHeM OOBEMA WU JIMHEH-
HBIX pa3MepOB YaCTHUIIB Heo6XoArMa
Y CMeHa camoro crocoba maMesbye-
HUS.

CymectByeT 4Y€TKasg 3aBUCUMOCTb
MeXZy pasMepoM YacTUIBI U pacxo-
JIOM DHEpIruu Ha eé€ paspyuieHue. /13-
MeJbueHre TpebyeT 3aTpaT 3Hepruu
TeM Gosbllle, YeM BHIIE TpeOyeMas
CTeleHb U3Meb4yeHusd. /laHHasA 3aBU-
CHMOCTB TPHOOpeTaeT 0cOOEHHYTO Ha-

VIAAHOCTD IIpU pa60Te C BBICOKOOHC-
IEPCHBIMU CUCTEMaMHU, K KOTOPBIM
OTHOCHUTCA U HeMeHTHbeI IIOPOIIOK.

Bce TBepzple MaTepUasbl XapaKTepy-
3YIOTCA TMPUCYIIUM UM COIPOTHUBIIE-
HUEM pa3pyllIeHUIo, PUYEM Ha pas-
HBIX CTYTIEHSIX TOHKOT'O U3MebueHUs
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CONPOTHBJIEHVE PA3PYLIEHUIO MOXXET
CylllecTBEHHO pasnudarbed. Tak, Ipu
IIOMOJIE IIeMeHTa B IapOBOI MeJIbHU-
1le [0 yAenbHOM noBepxHocTH 3000—
3500¢M?/T €€ IpUpOCT IIPaKTUIeCKU
IIPOIIOPLIMOHANIEH 3aTpauyeHHOH pa-
6ore. OzHaxko mpu Oosee BBICOKHUX
CTeleHAX U3Me/Ib4eHUA AalbHeHInH
IIPUPOCT yZeJbHON MOBEPXHOCTHU CO-
IIPOBOXJAeTcs IOBBIIIEHHBIM pac-
XOZIOM 3HEepPrud, 3¢GeKTUBHOCTb U3-
MeJIbYeHUA CHIKAeTCA.

Takum 06pa3oM, C TOYKU 3PEHUA
OIITUMAJIBHOI'O COOTHOIIEHUSI KO-
JIMYecTBa 3aTpayvBaeMOM SHEPIUH,
criocoba M3MeNbYEHUS] M AHCIIEPC-
HOCTH TIONly4aeMOro MPOAYKTa, IIO-
KasaTejab VAEIbHOM IIOBEPXHOCTU
2500-3000 cM?/T OOBEKTUBHO ABJIA-
eTcsl MPEeANOYTUTENbHBIM. OOBIYHO
IEMEHTHBIN MTOPOILIOK JOMAaJIbIBAET-
¢s1 710 O3HAYEeHHOM UGPHI U He 60J1ee
TOTO. [IPOMCXOAUT 3TO IOTOMY, YTO
JaXKe C y4ETOM YBEIUYEHUS aKTUBHO-
CTH LIEMEHTA, TIOBBIIIIEHUS €70 MapKu
JAIbHEHIINHA IIOMOJI C UCIIOJb30Ba-
HUEM IIPENMYIIECTBEHHO HCTHUPAIO-
Iero crocoba M3MenbYeHus MOIpPo-
CTy 9KOHOMUYECKH HE BHITOJEH.

B paborax mo akTHMBaUMM IleMeHTa
IyTEM €ero ZIOMOJia B OCHOBHOM IIPU-
MEHSIOTCI OJHOKaMepHBle Oapa-
GaHHble ¥ BUOpAIMIOHHBIE IIAPOBHIE
MeJIbHULIBI Majioll U cpefHel MoII-
HocTu. T.e. /I aKTUBALIMU IIeMeHTa
HCIIONIb3YeTCsI TIOMOJIbHOE 060pyZo-
BaHue, 3HeprodhpHeKTUBHOCTb KOTO-
pPOro 3HAYUTENIBHO yCTYIaeT MHOIO-
KaMepHbIM 0OapabaHHBIM MeJIbHU-
11aM GOJIBIIION TPOU3BOAUTETHHOCTH,
HCIIOJIb3yeMbIM Ha IIEMEeHTHBIX 3aBO-
Jax. OKCIUTyaTalus BBICOKOIIPOU3-
BOAUTENBHOTO IIOMOJIBHOTO 060py-
JIOBaHUs, MPUMEHEeHHe BO3JYIIHBIX
cerapaTopoB M 3aMKHYTOTO LMKJIA
TIPOU3BOZCTBA IIeMEHTA, TeopeThJe-
CKM 0OOCHOBAHHOE U MOATBEPKAEH-
HOe MHOTOJIeTHE! ITPaKTUKOU «30JI0-
TO€e» COOTHOIIIEHUE MEXIY ITOTEeHIIH-
QJIbHBIMUA BO3MOKHOCTAMM MEJIbLHUL]
JIAaHHOTO THUIIA, PACXOJ0M SHEPTUU U
ONTUMAJILHOM TOHHWHOM IIOMOJA IIO-
3BOJIAIOT IIEMEHTHBIM 3aBOJaM BBI-

IycKaThb OosbIre 0O BEMBI PSZOBOTO
IleMeHTa IIpU JOCTATOYHO BBICOKOM
YPOBHE peHTa6eIbHOCTH.

CoBeplLIeHHO HWHAasA CuTyalusa Ha-
6JII0ZIaeTCs TIPU MTOTIBITKAX MTPOBECTU
aKTHUBAI[UIO IIEMEHTa C MCIIOJIb30Ba-
HUEM OZHOKaMEPHBIX LIaPOBHIX WU
BUOPAIIMOHHBIX MEJIbHUI[ HebOoJIb-
IO MPOU3BOAUTENBHOCTU. JlaHHBIN
KJIacC IOMOJIBHOTO 000pyJoBaHuA
B 1IeJIOM XapaKTepu3yeTcs J0CTaTou-
HO HUM3KUM Ko3dPuIiimeHTOM IOIE3-
Horo AeticTBus. HernocpezcTBeHHO Ha
obpasoBaHHEe HOBBIX I[TOBEPXHOCTEMH
3aTpauuBaeTcs He 6onee 8-10% oT
BCEH IOABOZMMOI SHEPTHU. Y/Eelb-
Has MIPOU3BOAUTENbHOCTh (KI'/4) Ha
1 kBT 2ddeKTUBHOMN MOITHOCTH MHO-
TOKaMEepHBIX IIAPOBBIX MEJbHHUII,
OKCIUTyaTUPYEMBIX Ha I[€MEHTHBIX
3aBOZlaX, CYIIEeCTBEHHO BBILIE, YeM
y IIOMOJIBHOT'O 060PYI0BaHUs MaJIOKH
MOIITHOCTH.

Takum 06pa3oM, CTaHOBUTCS Ove-
BUZIHBIM HECOOTBETCTBUE MEXKAY II0-
CTaBJeHHOU 3ajjayell U cpeACTBaMU
Ui e€ pelneHUs. BBICOKOTTPOU3BO-
JUTENBHOE MOMOJIbHOE 060pyZoBa-
HUE HCIONb3yeTcs Ui TOMydeHUs
601pIINX 0OBEMOB IIEMEHTA CpeHeN
AKTUBHOCTH, KOTZIa 3aTPAThl SHEPTUU
MPONOPIIUOHATBHE YBEJUYEeHUIO
yZeTbHOM TOBEPXHOCTH TIOPOIIKA.
B TO 3Xe BpeMs, ZOMOJI IeMeHTA I
TIOBHIIIEHUS €r0 aKTUBHOCTH C TIPH-
MeHEHHEM H3METbYUTENbHOIO 000-
DPyZOBaHMA, XapaKTepHU3YIOLIerocs
kpatine HuskuM KI1Jl, mpezamnonaraet
yBeJIUYeHHEe yeTbHON MOBEPXHOCTU
MOPOIKA CBEPX JHEPreTUYECKOTro
ONITUMYyMa IS aHHOTO CIocoba us-
MeJTbYeHU.

[NoTeHIaTbHBIE BO3MOXKHOCTH SHEP-
ro3GPEeKTUBHOTO H3MeTbYeHUs Iie-
MEHTHOTO 3epHa METOZOM WCTHUpPa-
HUs OKa3bIBAIOTCA KCYEPIaHBl YKe
Ha pybeke yAeJbHON MMOBEPXHOCTU
B 3000 cm?/t. [lonydyeHue 1jleMeHTHO-
T'O MOpOIIKa 6OJbIIell JUCTIEPCHOCTH
C UCIIONb30BAaHUEM OJHOKAMEPHBIX
IIAPOBBIX MEJBHUI] OTKPBITOTO IIHK-
Jla B YCIOBUAX JEHCTBYIOUIUX Mpes-
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npuaTuii XKBY monpocTy sKoHOMUYe-
CKM HeBBIroZIHO. V1 6ecIUIofHbIe, XOTA
4 MHOTOYMC/IEHHBIE, INOMBITKYA BHe-
JpeHus JaHHOM TEeXHOJIOTMM B IIPO-
M3BOJCTBO GeTOHA JIMIIHUK pa3 IoJ-
TBEPXK/AIOT 3TO 3aKI0YEHHE.

IMeHHO U3-3a  HECOOTBETCTBUSA
MeXAy pe3yJabTaTaMU aKTHUBallUU
U 3aTpaTaMU Ha e€ OCyllecTBIeHHe
MepCIIeKTUBHOE HalpaBieHre ObUTO
3aKpBITO Ha JecATkU JjeT. Jlaxe ce-
FOJHA «KJIACCUYECKOe» OETOHOBEe-
HUe C OOJBIION HACTOPOXKEHHOCTHIO
OTHOCUTCS K BOIIPOCY yBeJIUYeHUS
aKTHUBHOCTH lieMeHTa Ha MecTax ero
HCIIOJIb30BaHUA. TaKk MHOI'O HaZlexX],
OBUIO CBSI3aHHO C «ITOCTPOEYHOM» aK-
TUBaNMEN leMeHTa, U YyBCTBO Pa3o-
YyapoBaHUsA OT €€ HeyJayHOro BHe-
ZIpeHYs OUIYIIAeTCs 10 CUX IIOP.

Ho HeBepHOIi 6blIa BOBCE He cama
nzes akTUBALIMK, a €€ UCIIoJHeHNe,
anmapaTHoe o0eclieyeHWe U T.[.
Pe3ynbTaThl HCCIEJOBAaHUN BBICO-
KOAKTHBHBIX I[EMEHTOB, MPOU3BOJ-
CTBEHHAsI TPAKTHUKAa M3TOTOBJIEHUSA
6eToHAa C WUCIOJb30BAaHUEM OBbI-
CTPOTBEPJEIOINIETO IIeMEHTa, HAKO-
Hell, COTHH Hay4YHBIX paboT, aBTO-
paMU KOTOPBIX ABJIAIOTCA Hauboee
aBTOPUTETHBIE MIPEJCTABUTEHN OTe-
YeCTBEHHOW HAayK{, OKa3bIBAIOT
MMEePCIEKTUBHOCTD U JaXKe HacCylll-
HY0 HEOOXOANMOCTD IIPOJOIKEHUS
paboT B JAaHHOM HAIpaBIE€HUU —
€CTECTBEHHO, C YYETOM IPOILIOTO
OIIbITA Y HOBBIX 3HAHUH.

Tak 4TO e BCTajo Ha IyTU IepCIek-
TUBHOM TEXHOJIOTUH, KaKue pobiie-
MBI He yZjalioCch PellnTh UHXeHepaM
¥ TeXHOJIoraM, 3aHsATBIM B paboTax
110 aKTUBAIUY [IEMEHTA?

[lepBas mpo6ieMa COCTOUT B TOM,
YTO OAHOKaMepHble MIapoBble MeJlb-
HUIIBI, UCIONb3yeMEIE B paboTax IIo
aKTUBAallUM LIeMeHTa, [0 OCHOBHBIM
SKOHOMMYECKUM, SKCIUTyaTallHOH-
HBIM U TeXHHUYEeCKUM IIOKasaTesaM
IIPOUTPHIBAIOT OBGOPYZOBAaHUIO aHa-
JIOTMYHOT'O Ha3HauYeHU, HO O0obIIel
MOIIJHOCTH.



Jlisi monydeHuss BBICOKOAKTHUBHOTO
OBICTPOTBEPAEIONIETO LIeMEHTa He-
06X0IMMO, B YaCTHOCTHU, YBETUYUTh
TOHHMHY TIOMOJIa PSJOBOTO IleMeHTa.
Ho ucmons3yemMbie B paboTax 1o akx-
THBALUY IIAPOBBIE MEJbHUIIBI MATOH
MOII[HOCTH CEPbE3HO MPOUTPHIBAIU
o yYactu ce6ecTOMMOCTH IIOMOJIa
U3MebYUTETHHOMY 060pPY/ZOBaHUIO,
9KCIUIyaTUPYEMOMY Ha L€EMEHTHBIX
3aBoZiax. [IOMBITKY YBEIUYUTD MTOKa-
3aTesu yZeJbHOU IIOBEPXHOCTH Iie-
MEHTHOTO TIOPOIIKa 060PavYUBaAOTCSA
CHIDKEeHVEM U 0e3 TOro HeGOJIbUION
MPOM3BOAUTETBHOCTA MaJIOMOITHBIX
MeJIbHUII-aKTUBATOPOB U BBI3BIBAIOT
KaTacTpodUIECKUil pacxof SHEPruu
Ha MOJyYeHUe TPOAYKTa 3aJaHHOMN
aucnepcHocty. Kasanoch 6bl, paso-
pBaTh 3aMKHYTBHIM KDYT HEBO3MOXK-
Ho. C OZIHOM CTOPOHBI, IUCTIEPCHOCTD
npoAykTa Tpebyercs OGOsbIas, 4em
y PSZIOBOTO IIeMEHTa, C JAPYro —
MeJIbHUIIBI-aKTUBATOPHI B IPUHIIKIIE
HEe MOTYT COITePHUYATD C BEICOKOIPO-
U3BOAUTETHHBIM 000PYZOBaHUEM Lie-
MEHTHBIX 3aBO/IOB B IUIaHe cebecTou-
MocTy nomosia. Ho BBIXOZ U3 co34aB-
melica CUTyalluu Bcé€ ke ecTb. Eciu
CIIo0co6 UCTUPAIOIIEro U3MeTbYEHUS,
peann3yeMoro IapoBbIMU MebHU-
LaMu, MO LEeJIOMYy Psfly NMPUYHUH He
MOAXOAUT JJIsi TIONydeHus: Oosbineit
TOHWHBI IIOMOJIA IIEMEHTHOIO IIO-
pOIIIKa, TO HY)XHO TPUMEHUTDH APY-
roui criocob n3MesbueHus!

CeIpbeBble MaTepHasbl, HCIOJIb3ye-
Mble TIpM H3IOTOBJIEHUH IIeMeHTa,
XapaKTepu3yloTcd BBICOKON IIpoY-

HOCTBIO Ha CXKaTHe W OTHOCUTETHHO
MaJIO# IIPOYHOCThIO Ha U3rub. [Ipoy-
HOCTB I[[EMEHTHOI'0 3epHa Ha C)KaTue
B 6-12 pa3 6Gosiblile e€ro ke IPOYHO-
cTi Ha u3rub, pacTsHKeHUe, CABWI.
B mapoBBIX MeJbHHIAX 3EpHA Iie-
MEHTHOTO TIOpOIINKA IOBEPraoT-
csg, TPEUMYIECTBEHHO, [JEeMCTBUIO
CKUMAOUINX CWI C ABYX CTOPOH,
B pe3y/ibTaTe KOTOPOT'O B 3épHax BO3-

HUKAIOT HANPSKEHWs, TPUBOJSIIINE
K pa3peiBy ¢ obpa3oBaHueM O6ojee
MeJKUX dacTull. Takoil crmocob wus-
MeIbYEHUS PeaTU3yeTCs B IIaPOBBIX
MeJIbHUIIAX Pa3IMvHOTO crocoba mo-
OyKaeHUs Memoiux Tea. Jlo ompe-
IeJIEHHOM TOHMHBI IIOMOJIA JaHHBIN
criocob BIIOJIHE OIpaBAaH, T.K. ILUIO-
magb HOBOOODPA30BAHHBIX MOBEPX-
HOCTEH TMPsAMO MPOMOPIMOHATbHA
3aTpayeHHoii pabore. Ho c¢ yBemu-
YeHUEM YAETbHOM IOBEPXHOCTH II0-
pOIIIKa pacxo/; SHEPruu BO3pacTaer,
a TMPHUPOCT YAEIbHON IMOBEPXHOCTHU
3aMmeisseTca. llocre  ZOCTYDKEHUA
ompeeéHHON TOHUHBI TOMOJIA CIIO-
cob u3MeNbYeHUs [IEMEHTHOTO 3ep-
Ha METOAOM CKaTHS — HCTHUPaHUA
mepecTaéT ObITh ONITUMATbHBIM.

C yBennyeHueM TpeGOBaHUH K TO-
HUHe IOMOJIa IIEMEeHTHOTO IOpPOII-
Ka CyIIeCTBEHHOE yMeHbIIeHUe 3a-
TpaT 3HEPTUM MOTYT JaTh JIUIIb TE
criocobbl, MPH KOTOPHIX MaTrepHa-
JIBI U3MeEJIbYalnCch OBl 10/ BIUAHU-
eM TpSAMBIX CABUTAIOIINX, pPa3phl-
BalOLIMX BO3ZIEMCTBUM Ha HUX, a He
B pe3yJibTaTe IePBOHAYATBHO CKUMA-
IOUUX CWI. B CTPYHHBIX MeJTbHHULIAX
U Ie3UHTErpaTopax IeMeHTHEIE 3€p-
Ha M3MeJIbYaloTCsA IOYTH MCKIIOYU-
TeJbHO ITyTéM CBOOOAHOTO yaapa
0 TIOMOJIbHBIE OpraHbl U (WIKM) B3a-
WMHOI'O COyZIap€HHe B BO3AYITHOM
MIOTOKe Tpu ABMKeHUU. COBOKYTI-
HOCTh TaKWX BO3JEHCTBUM BHI3BIBA-
eT OBICTpOe paspylIeHue IEMEHTHBIX
3épeH IO MecTaM CTPYKTYPHBIX Je-
($EeKTOB U TIO3BOJIIET IMOMyYaTh MpPO-

JIYKT, XapaKTePU3YEMBIA ONMTHUMAIb-
HBIM TPaHY/JIOMETPUYECKUM COCTa-
BOM ¥ OCKOJIOUHOH pOpMOi yacTwuil.

HpI/IHI/IMaH BO BHMMaHHE, YTO HaHU-
6osee TNEepCIIEKTUBHBIM HallpaBJie-
HHUEM CHUXEHHUA MaTe€pUATbHBIX U
JHEPreTUYECCKUX 3aTparT IIprU aKTHUBa-
oKX IIEMEHTA ABJIAETCA IIOHMXEHHE
BHGPI‘OéMKOCTI/I caMoro Impoinecca
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M3MeJbYeHNs, UCIIO/Ib30BaHNe arpe-
raToB CcBOOOZHOIO yzapa — Je3UH-
TErpaToOpoB ¥ CTPYHHBIX MEJIbHUIL
MOKET paccMaTpUBaTbCA KaK IIPak-
TUYeCKH 0e3aJbTePHATUBHEIN CIIO-
co0 IOBBINIEHUA BAXKYLUIUMX CBOUCTB
VM CHIDKEHHA pacxozia IieMeHTa
B IIPOU3BOACTBE U3JeJMi U3 OeToHa.
[IpMeHeHUEe ITIOMOJBHOIO 06OpY-
JOBaHMA yApHOTO elicTBUA M03BO-
JIIET TOJIy4YaTh BSUKYINME BEIecTBa
Y HalOJHUTENU IIPU MUHUMAaTbHBIX
3arparax.

[Ipobiema BTopast 3aK/II0YaETCs B ca-
MO# HeobxoguMOCTH 6o0Jjiee TOHKO-
ro IOMOJIa IIEMEHTHOI'O IOPOIIKA.
TOHKUI IOMOJI MaTepuaa SBJISETCS
Haubosiee dHepPro3aTpaTHBIM, a 3Ha-
YUT, ¥ JOPOTOCTOSIIINM TIEPEZETIOM B
npousBoAcTBe LeMeHTa. Jlo 70% 3a-
TpaT IPUXOAUTCS UMEHHO Ha ITOMOJI.
B ce6ecToMMOCTH aKTUBALIUK ITIOMOJI
TaKkKe ABIAETCI OCHOBHOM CTaThbEM
pPacxo/ioB.

Ho Tak s HeOOGXOAMMBI BBICOKHE
IIOKa3aTeNu yZelbHON MOBEPXHOCTU
nemMeHTa? VIMeIoTCs JIA CIIOCOOHI I0-
JlydeHUs1 BBICOKOAKTHBHOTO lLieMeH-
Ta 6e3 CyIIeCTBEHHOTO YBEJIUYEHUS
TOHMHBEI TNoMosyia? Takue Croco6BI
CYyII[eCTBYIOT, OHU XOPOIIO U3BECTHHI
U aKTUBHO IPUMEHAIOTCA YyKe He
O/IUH JIECATOK JIET.

Beilire MBI OTMeYaIN, YTO, ITO JaHHBIM
WCCIeIOBAHUM, ITOBBIIIEHNE TOHKO-
CTHU IIOMOJIa — 3TO AeHCTBEHHHIH CIIO-
€00 yBeMYeHMs IIPOYHOCTH IIeMeHTa

¥ CKOPOCTU ero TBepzenwus. Ho yse-
JIUYEeHNE yZETbHOU MOBEPXHOCTHU Iie-
MEHTHOTO TIOPOIIIKa, KaK 1 €ero aKTHB-
HOCTb, HEJIb351 pacCMaTpPUBATh B OTPHI-
Be OT I'paHyJIOMETPUYECKHX II0Ka3a-
Tejled BBICOKOAUCIIEPCHOU CHCTEMEI,
KOTOPOU U ABJISETCSA IIEMEHT.

T. K. pa3inuyuHble GpaKIUU IIeMEHTHO-
T'O MOPOIIIKA 110 Pa3HOMY BJIHSIOT Ha

anHaregoHoLag aoHdBUALOU { /002-61-G }
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IIPOYHOCTD I[eMEHTHOI'0 KaMHS U Ha
CKOPOCTB €ro TBepZeHUs, LIeJbIH pAaf,
ucciefoBarenel peKOMEHIYIOT Xa-
PaKTepU30BaTh aKTUBHOCTD LJleMeHTa
He TOJBKO IO yJeJIbHON IOBEPXHO-
CTH TIOPOIIKA, HO U IIO 3€PHOBOMY
coctaBy. MHOrounc/eHHbIE UCCIeZO0-
BaHUA, IPOBOJMBIINECT KaK B Halllel
CTpaHe, Tak U 3a py6exoM, MO3BOJTH-
JIA YCTAHOBUTD 3aBUCUMOCTb MEXY
KOJINYeCTBOM 3EpeH OIpe/ieIEHHOTO
pasMepa, IPOYHOCTbIO U CKOPOCTBIO
TBepZeHUA LieMeHTa. Ha ocHOBaHUU
pabort A. H. iBaHoBa-TI'opozioBa 66110
YCTAaHOBJIEHO, 4YTO paBHOMEpHOe
U ObICTpPOE TBepZeHUEe IieMeHTa J0-
cTyraeTcs IpuU CjefyrolleM 3epHO-
BOM COCTaBe: 3¢pHa MeJib4ye 5 MKM —
He Oosee 20%, 3épHa 5-20MKM —
okoso 40-45 %, 3épHa 20-40 MKkM —
20-25%, 3épHa kpynHee 40 MKM —
15-20%. ITpaBwibHO cHOPMHUPOBaH-
HBI TIpaHYJIOMETPUYECKUI COCTaB
II03BOJIAAET IIOJNy4YaTh BBICOKOAKTHB-
HBIIL OBICTPOTBEPAECIOUINIH ILIeMEeHT
pu abCOJIOTHO PSAZIOBBIX IOKasare-
JIAX ero y/eJIbHON IOBEPXHOCTH.

VIaMeHeHVe AWCIIEPCHOCTU LIEMEHT-
HOTO [IOpOUIKA IIPU €ro IoMoJIe
IPOUCXOAUT Ha ¢(OHe H3MEHEHUsd
U ero TpaHy/JIOMETPUYECKOTO CO-
craBa. OZHAaKO COOTHOLIEHHE pa3-
JIMYHBIX QpaKmui, 6113K0oe K ONITHU-
MaJIbHOMY IIDH IIOMOJIE B LIaPOBOM
MeJbHUIle, JOCTUTAeTCs IPU IOJy-
YeHUU OTHOCHUTENIbHO BBICOKHX IIO-
KazaTesell yAelbHOU IOBEPXHOCTU.
B TO BpeMA KaK IIpY UCIOIb30BaHUU
JIe3VHTETPATOPOB, CTPYWHBIX MeJb-
HUI ¥ JPYTUX arperaroB yZapHOTO
M3MeNbYeHUs ONTUMM3AIUsA TPaHy-
JIOMETPUYECKUX II0Ka3aTeslel IPOocC-
X0AWUT 6e3 CyIeCTBEHHOrO0 H3MeHe-
HUA JUCIePCHOCTH IIPOAYKTA.

Ha ocHOBaHWY MHOTOYMCIEHHBIX HC-
cieoBaHUi GbUIO YCTAHOBJIEHO, YTO
IpaHy/IOMeTPUYECKUI COCTAB ITPOAYK-
Ta U3MeIbYEHUs 3aBUCUT OT THUIA TI0-

MOJIBHOTO MeXaHM3Ma. ['0TOBBI Tpo-
JIYKT, TIOJIy4eHHBIH C UCIIOIb30BaHUEM
IIAPOBBIX MEJIbHUIL], XapaKTEPUIYETCS
MIPOKVM 3epHOBBIM COCTABOM, a ero
YaCcTULBI UMEIOT OKAaTaHHYI GpOopMy.
Pa3HOOOpa3HbIli 3epHOBOI  COCTaB
MpeJCTaBlIeH KaK O4YeHb TOHKUMU
yacTuamMu (>5MKM), Tak UM OTHO-
CUTENBHO KPYHHBIMU  (>60MKM),
cofiep;kaHue KOTOPHIX, AaXKe B BBHICO-
KOMAapOYHBIX IIeEMEHTaX, JAOCTATOYHO
BBICOKO. B TO ke BpeMd Ui yAapHO-
TO U3MeJbYeHNs C IPUMeHEeHNeM Jie-
3UHTErpPaToOpPOB U CTPYHHBIX MeJIbHUIL
XapaKTepHO IMOJIydYeHrWe MaTepuaja
V3KOI TIpaHy/IOMeTpuM, KOrZa 3ep-
HOBOM COCTaB I[EMEHTHOI'O ITOPOIIKA
6JIM30K K OIITUMAIEHOMY.

BO3MOKHOCTH TPaHyIOMETPUIECKO-
ro «oboraieHusa» LEMEHTHOrO IIO-
pOIIKAa HAaAAHO AE€MOHCTPHUPYET
mpe/craBieHHas Tabauia. [1oBbiie-
HUe aKTUBHOCTH lIeMeHTa IOoCiIe Je-
3MHTErPATOPHOTO ITOMOJA AOCTHTa-
eTcs pu 60jiee HU3KKUX MMOKAa3aTessix
VIAEJbHOM MOBEPXHOCTH II0 CpaBHe-
HUIO C MaTepPUaIoOM, U3MeTbYeHHBIM
Ha IIapoBOi MesbHHUIlEe. TakuMm 006-
Pa3oM, TOHKUH [TOMOJI C [TOJIyYeHUEM
[[EMEHTHOI'O IIOPOIIKA BBICOKOM JIHC-
MEPCHOCTH KaK Haubojiee 3HEPro-
HaIpPsDKEHHBIM IPOLECC aKTHUBAIUU
MOJKET OBITh YCIIEITHO 3aMEHEH KOp-
PEKTHPOBKOM IPaHyJIOMETPUYECKOTO
cocTasa.

Ewmé ogHuM feficTBEeHHBIM CII0COO0OM
YBEJWYEeHUs] aKTUBHOCTU IleMeHTa
6e3 CyLIeCTBEHHOTO W3MEHEHUs ero
JCIIEPCHOCTH SBJISIETCA M3MeHeHUe
$OpMEBI IeMEHTHOTO 3epHA IPU €ero
romMoJie. B 3aBUCHMOCTH OT THIIA TIO-
MOJIbBHOTO MEXaHW3Ma CyIIeCTBEH-
HO u3MeHseTcsa GpopMa LeMEHTHOTO
3epHa. Tak, popma wacTul 1ieMeHTa
OCKOJIOUHOM «I1le6EHOUYHOM» GOPMEBI
C OCTPBIMM yIJIaMU U CWIBHO pas-
BUTOI KOHUTypaluei B3auMoJeli-
CTBYeT C BO/IOU 6Hojiee MHTEHCUBHO,

>> 80

YeM JaCTHIIbI [IEMEHTA OKPYIJIEHHOM,
rajbKoo6pasHoOi GOPMEL.

[Ipy paBHBIX TOKa3aTeNsAx yaAesb-
HOU ITOBEPXHOCTH, PAaBHOM COZEp-
JKaHUY 4YacTHUll I[eMeHTa pa3MepaMu
0-20 MKM, OJMHAKOBOM XMMUY€CKOM
cocTaBe IIPOYHOCTh 1]EMEHTHOI'O KaM-
HSI, COCTOSIIET0 M3 YaCTUI] OCKOJIOY-
HOM QopMbl, OyZeT BhIIe, HEXENU
MPOYHOCTh IIEMEHTHOT'0 KAMH$I, COCTO-
SIIIETO U3 YaCTHUI] OKPYTJION (OPMEI.
COOTBETCTBEHHO M CKOPOCTh TBEp/E-
HUS IOPTJIaH/IIEMEHTa C OCKOJIOUHOMN
dbopMoii YacTuIl BBIIIE, YEM C OKPYT-
néuHou. VccremgoBanua 0. U. Jemr-
Ko, B. . AkyHoBa, B. JI. [TankpartoBa
u gp. (HMllemeHT) mokasaau, 4TO
TIpY U3MeJTbYeHUH [IEMEHTHOTO KJTHH-
Kepa B CTPyWHOI MeJIbHUIle IoJIy4a-
FOTCA LIEMEHTHI, aKTUBHOCTb KOTOPBIX
Ha 7,5-15,0MIIa BhIllle aKTUBHOCTU
LIEMEHTOB TOH K€ TOHKOCTH IIOMOJIa,
HO H3MeJIbYEHHBIX B IIaPOBON MeJlb-
HHUIIE.

Cy1ecTByOI[ast 3aBUCUMOCTD HOPMBI
I[EMEHTHOTO 3€pHA OT THIIA TIOMOJIb-
HOT'O arperara Io3BOJISIET CIeIaTh BbI-
BO/IbI 0 HAarboJIee MPEAIOUTUTENLHOM
criocobe paspyiieHusi, obecreyrBaro-
IIEM TOMyYEHMEe YACTHI] OCKOJIOYHOMN

bopMBI.

Takum 06pa3oM, yrapHOe u3Mejbye-
HM€ I[EMEHTHOT'O [TOPOIIIKA [T03BOJISIET
CYIIECTBEHHO TIOBBICUTE €10 pU3UKO-
XMMUYECKYI0 aKTUBHOCTh HamboJee
palMOHATBHEIM CcrIocoboM, B 60JIb-
el Mepe 3a CYET KOPPEKTUPOBKU
rpaHyJIOMeTPUYECKOTO COCTaBa U U3-
MeHeHUs GOPMBI 3epHa.

CerozHsa, KoOrZa CylIeCcTBYIOLIYE MO-
JeMy  IIOMOJIBHOTO 060pyZOBaHUA
IIO3BOJIAIOT pean30BaTh Hambosee
SHEPrONPOAYKTUBHBIE CIIOCOOBI M3-
MeJIbYeHUA, NeN aKTUBALIUY LIeMeH-
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Ha MecTaX ero HCIo/JIb30BaHUA.
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